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Introduction 
 
In 2019, the French Natural History Museum (MNHN) launched “Bioinspire-Museum” to coordinate and 

promote Bioinspiration across the full breadth of its activities. To support this project, a glossary of 

common terms used in the field of Bioinspiration has been created.  

The terminology related to this emerging domain is evolving rapidly. There is a plethora of different 

words with the prefix bio-, reflecting the rising interest in biology within artistic, technological and 

industrial fields. Terms have been conceived of in parallel sectors at the same time, and differing 

interpretations are sometimes proposed for the same words depending on the context of their use.   

Bioinspire-Museum operates in English and French to foster both national and international 

collaboration around Bioinspiration. This also poses certain challenges in the creation of a standardised 

glossary, as each language has its particularities. The Bioinspire-Museum Glossary will be adaptive, 

integrating new terms as required; it should therefore be considered a living document that will evolve 

over the course of the project.   
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3D printing (or additive manufacturing): the construction of a three-dimensional object from a 

computer-aided design model or a digital 3D model using a variety of processes in which material is 

joined or solidified under computer control. The material (such as liquid molecules or powder grains) 

is typically added together layer by layer1. 

Abiotic: describes the non-living physical and chemical attributes of a system/ecosystem (for example 

light, temperature, wind, precipitation, humidity, geology, soil, pH, pressure, pollution)2. 

Abstraction: an inductive process in which a general conclusion is drawn based on the observation of a 

specific object3 (e.g. a biological system). It also describes the transition from a reality to its formal 

representation (e.g. a set of database tables, a mathematical equation or any other abstract model, a 

data matrix, a phylogenetic tree etc.).   

Access and Benefit Sharing Agreement (ABSA):  an agreement that defines the fair and equitable 

sharing of benefits arising from the use of genetic resources4. 

Acclimatisation (or acclimation): Phenotypic changes (whether behavioural, morphological or 

physiological) that occur during an organism’s lifetime to improve its survival and/or reproduction in 

response to new environmental conditions. These changes can be transient and reversible.  

Adaptation:  

 In biology: the way in which a population of organisms stabilizes a trait under a given set of 

environmental conditions5. Adaptation usually refers to hereditary, genotypic traits (whether 

behavioural, morphological or physiological) that have evolved through natural selection.  

 In relation to environmental/climate change: the process of adjustment to actual or expected 

climate and its effects, in order to moderate harm or exploit beneficial opportunities; human 

intervention may facilitate adjustment to expected climate and its effects6. 

Aesthetics:  considerations, values, and judgements pertaining to the quality of the human perceptual 

experience (including sight, sound, smell, touch, taste, and movement) evoked by phenomena or 

components of the environment7.  

Agrobiodiversity: the biological diversity that sustains key functions, structures and processes of 

agricultural ecosystems. It includes the variety and variability of animals, plants and microorganisms, 

at the genetic, species and ecosystem levels8. 

                                                             
1 https://en.wikipedia.org/wiki/3D_printing  
2 https://www.biology-online.org/dictionary/Abiotic  
3 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en  
4 https://en.wikipedia.org/wiki/Access_and_Benefit_Sharing_Agreement  
5 G. Lecointre, pers. comm., 2019 
6 IPCC, 2018: Annex I: Glossary [Matthews, J.B.R. (ed.)]. In: Global Warming of 1.5°C. 
https://www.ipcc.ch/sr15/chapter/glossary/  
7 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/aesthetics  
8 https://www.ipbes.net/glossary  

https://en.wikipedia.org/wiki/3D_printing
https://www.biology-online.org/dictionary/Abiotic
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en
https://en.wikipedia.org/wiki/Access_and_Benefit_Sharing_Agreement
https://www.ipcc.ch/sr15/chapter/glossary/
https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/aesthetics
https://www.ipbes.net/glossary
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Agrobiotechnology: the research on and development of agricultural products such as crop varieties 

and crop protection products by modifying genes to confer desirable properties such as pest 

resistance or improved nutritional profiles9. 

Agroecology: the science and practice of applying ecological concepts, principles and knowledge to the 

study, design and management of sustainable agroecosystems. It includes the roles of human beings 

as a central organism in agroecology by way of social and economic processes in farming systems10. 

Analog(ue): refers to something that is similar or comparable to something else either in general or in 

some specific detail. 

Analogous: in biology, refers to structures of different species having similar or corresponding 

functions.11. 

Analogy:  

 In biology:  similarities in the functional characteristics between different organisms that 

resulted from adaptation and not necessarily because the organisms are related in terms of 

evolutionary history 12.   

 In technology:  similarities in the relationships between the parameters used to describe two 

different systems (e.g. a biological system and a technical target system)13.  

Analysis: a systematic examination in which the biological or technical system is decomposed into its 

component parts using suitable methods, after which the parts are then organized and evaluated14. 

Anatomy: the study of the physical structure of animals and plants15. 

Anthropocene:   a proposed new geological epoch resulting from significant human-driven changes to 

the structure and functioning of the Earth System, including the climate system16. 

Anthropogenic: resulting from or produced by human activities17. 

Applied research: research that deals with solving practical problems using accumulated theories, 

knowledge, methods, and techniques, for a specific, state-, business-, or client-driven purpose18.  

                                                             
9 https://www.eea.europa.eu/help/glossary/chm-biodiversity/agrobiotechnology  
10 https://www.ipbes.net/glossary  
11 https://www.biology-online.org/dictionary/Analogous_structures  
12 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
13 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
14 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
15 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/anatomy  
16 IPCC, 2018: Annex I: Glossary [Matthews, J.B.R. (ed.)]. In: Global Warming of 1.5°C. 
https://www.ipcc.ch/sr15/chapter/glossary/  
17 IPCC, 2018: Annex I: Glossary [Matthews, J.B.R. (ed.)]. In: Global Warming of 1.5°C. 
https://www.ipcc.ch/sr15/chapter/glossary/  
18 Roll-Hansen, Nils (April 2009). Why the distinction between basic (theoretical) and applied (practical) 
research is important in the politics of science (PDF) (Report). The London School of Economics and Political 
Science (https://pdfs.semanticscholar.org/62f0/dced123c24c7bc89b7d0d72bfcf885634a43.pdf.) 

https://www.eea.europa.eu/help/glossary/chm-biodiversity/agrobiotechnology
https://www.ipbes.net/glossary
https://www.biology-online.org/dictionary/Analogous_structures
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en
https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/anatomy
https://www.ipcc.ch/sr15/chapter/glossary/
https://www.ipcc.ch/sr15/chapter/glossary/
https://pdfs.semanticscholar.org/62f0/dced123c24c7bc89b7d0d72bfcf885634a43.pdf
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Architecture:  both the process and the product of planning, designing, and constructing buildings or 

any other structures19. Architectural works are often perceived as cultural symbols and as works of 

art20.  

Art: the expression or application of human creative skill and imagination producing works to be 

appreciated primarily for their beauty or emotional power21. The three classical branches of art are 

painting, sculpture and architecture. Music, theatre, film, dance, and other performing arts, as well as 

literature, photography and other media such as interactive media, are included in a broader 

definition of the arts22. 

Artificial: that which has been brought into being by a human consciousness or a human mind. 

Artificial intelligence: in computer science “Artificial Intelligence” (AI) is intelligence demonstrated by 

machines, in contrast to the natural intelligence displayed by humans. The term "artificial intelligence" 

is often used to describe methods or algorithms that mimic "cognitive" functions that humans 

associate with the human mind, such as "learning" and "problem solving". Artificial intelligence can be 

classified into three different types of systems: analytical, human-inspired, and humanized artificial 

intelligence23. 

Artisan: a skilled craft worker who makes or creates material objects partly or entirely by hand. These 

objects may be functional or strictly decorative24. 

Autopoiesis: the ability of a system to reproduce itself continuously thus maintaining its organisation 

despite changes in components.  

Behaviour: the range of actions and mannerisms made by individuals, organisms, systems, or artificial 

entities in conjunction with themselves or their environment (biotic and abiotic) 25. It is the computed 

response of the system or organism to various stimuli or inputs, whether internal or external, 

conscious or subconscious, overt or covert, and voluntary or involuntary26. Behaviour differs from 

other physiological or biochemical changes that occur more rapidly, and excludes changes that are 

result of development27. 

Big data:  a field that treats ways to analyse, systematically extract information from, or otherwise deal 

with data sets that are too large or complex to be dealt with by traditional data-processing application 

software28. 

Bioadaptive: relating to technology that responds to natural cycles or the natural environment29. 

                                                             
19 For example, software “architecture” for the design and structure of a computer system. 
20 https://en.wikipedia.org/wiki/Architecture  
21 https://www.lexico.com/en/definition/art  
22 https://en.wikipedia.org/wiki/Art  
23 Kaplan Andreas; Michael Haenlein (2018) Siri, Siri in my Hand, who's the Fairest in the Land? On the 
Interpretations, Illustrations and Implications of Artificial Intelligence, Business Horizons, 62(1) 
24 https://en.wikipedia.org/wiki/Artisan  
25 https://en.wikipedia.org/wiki/Behavior  
26 Elizabeth A. Minton, Lynn R. Khale (2014). Belief Systems, Religion, and Behavioral Economics. New York: 
Business Expert Press LLC. ISBN 978-1-60649-704-3. 
27 Karban, R. (2015). Plant Behavior and Communication. In: Plant Sensing and Communication. Chicago and 
London: The University of Chicago Press, pp. 1-8, [2]  
28 https://en.wikipedia.org/wiki/Big_data  
29 https://www.collinsdictionary.com/submission/16777/bioadaptive  

https://en.wikipedia.org/wiki/Architecture
https://www.lexico.com/en/definition/art
https://en.wikipedia.org/wiki/Art
https://en.wikipedia.org/wiki/Artisan
https://en.wikipedia.org/wiki/Behavior
https://books.google.com/books?id=8HOeCQAAQBAJ
https://en.wikipedia.org/wiki/Big_data
https://www.collinsdictionary.com/submission/16777/bioadaptive
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Bioart: an art practice that uses live tissues, bacteria, living organisms and life processes as artistic 

mediums via the application of biotechnologies30.  

Bioassistance: the domestication of an organism to accomplish a function, such as using bacteria to 

purify water31.  

Biobank: a type of biorepository that stores human biological samples for use in research. Collections 

of plant, animal, microbe and other non-human materials are sometimes also described as biobanks, 

though the term is usually reserved for human specimens32. 

Biobased material: a material intentionally made from substances derived from living (or once-living) 

organisms33. Strictly, the definition could include many common materials such as wood and leather, 

but it typically refers to modern materials that have undergone more extensive processing or 

transformation. Biobased materials fall under the broader category of bioproducts or biobased 

products. Biobased materials are often biodegradable, but this is not always the case34. Examples 

include cellulose fibres, casein, polylactic acid, bioplastics, engineered wood, zein and cornstarch35.  

Biobased material is sometimes used interchangeably with the term biomaterial (though this word has 

other meanings). 

Biocatalyst: a biological catalyst, such as an enzyme, that initiates or increases the rate of a 

biochemical reaction36. 

Biochemistry: the study of the chemical substances and processes that occur in plants, animals, and 

microorganisms and of the changes they undergo during development and life37.  

Biocomposite: a biodegradable composite material formed by a matrix (resin) and natural fibres, for 

example from crops (cotton, flax or hemp), recycled wood, waste paper, crop processing by-products 

or regenerated cellulose fibre (viscose/rayon)38. 

Bioconversion (or biotransformation): the chemical conversion of a compound from one form to 

another by the actions of microorganisms or enzymes39. 

Biocultural diversity: the diversity exhibited by interacting natural systems and human cultures. The 

concept rests on three propositions: firstly, that the diversity of life includes human cultures and 

languages; secondly, that links exist between biodiversity and human cultural diversity; and finally, 

that these links have developed over time through mutual adaptation and possibly co-evolution 

between humans, plants and animals40. 

Biocurator (or scientific curator):  a professional scientist who curates, collects, annotates, and 

validates information that is disseminated by biological databases. The role encompasses quality 

control of primary biological research data intended for publication, extracting and organizing data 

                                                             
30 https://en.wikipedia.org/wiki/BioArt  
31 https://toolbox.biomimicry.org/references/glossary/  
32 https://en.wikipedia.org/wiki/Biobank  
33 https://en.wikipedia.org/wiki/Bio-based_material  
34 https://en.wikipedia.org/wiki/Bio-based_material  
35 https://en.wikipedia.org/wiki/Bio-based_material  
36 https://www.collinsdictionary.com/dictionary/english/biocatalyst  
37 https://www.britannica.com/science/biochemistry  
38 https://en.wikipedia.org/wiki/Biocomposite  
39 https://www.eea.europa.eu/help/glossary/chm-biodiversity/bioconversion  
40 https://www.ipbes.net/glossary  

https://en.wikipedia.org/wiki/BioArt
https://toolbox.biomimicry.org/references/glossary/
https://en.wikipedia.org/wiki/Biobank
https://en.wikipedia.org/wiki/Bio-based_material
https://en.wikipedia.org/wiki/Bio-based_material
https://en.wikipedia.org/wiki/Bio-based_material
https://www.collinsdictionary.com/dictionary/english/biocatalyst
https://www.britannica.com/science/biochemistry
https://en.wikipedia.org/wiki/Biocomposite
https://www.eea.europa.eu/help/glossary/chm-biodiversity/bioconversion
https://www.ipbes.net/glossary
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from original scientific literature, and describing the data with standard annotation protocols and 

vocabularies that enable powerful queries and biological database inter-operability.  

Biodegradable: capable of decomposing via the action of microorganisms, under natural conditions 

(aerobic and/or anaerobic)41. 

Biodegradation: the microbially mediated process of chemical breakdown of a substance to smaller 

products caused by microorganisms or their enzymes42. 

Biodesign:  the incorporation of living organisms as essential components in design, enhancing 

function by replacing industrial or mechanical systems with biological processes, thereby synthesizing 

new hybrid objects43. 

Biodiversity: the variability among living organisms from all sources including terrestrial, marine and 

other aquatic ecosystems and the ecological complexes of which they are a part. This includes 

variation in genetic, phenotypic, and phylogenetic attributes as well as changes in abundance and 

distribution over time and space within and among species, biological communities and ecosystems44. 

Bioeconomy: can be defined in three different ways45:  

 The biotechnology vision emphasises the importance of technological research and application 

and commercialisation of biotechnology in different sectors of the economy.  

 The bioresource vision focuses on processing and upgrading of biological raw materials, as well 

as on the establishment of new value chains.  

 The bio-ecology vision highlights sustainability and ecological processes that optimise the use 

of energy and nutrients, promote biodiversity, and avoid monocultures and soil degradation. 

Bioenergy: energy made available by the combustion of materials derived from biological sources 

(biomass)46 

Bioengineering (or biological engineering): the application of principles of biology and the tools of 

engineering to create usable, tangible, economically viable products47. Bioengineering is used in the 

design of medical devices, diagnostic equipment, biocompatible materials, renewable bioenergy, 

ecological engineering, agricultural engineering, and other areas that improve the living standards of 

societies48.  

                                                             
41 https://www.eea.europa.eu/help/glossary/eper-pollution-register-glossary/biodegradable  
42 https://www.eea.europa.eu/help/glossary/chm-biodiversity/biodegradation  
43 Myers, W (2018) Bio Design: Nature - Science – Creativity, Museum of Modern Art, Thames Hudson GB. 
44 Diaz et al. 2015. “The IPBES Conceptual Framework — Connecting Nature and People.” Current Opinion in 
Environmental Sustainability 14: 1–16. doi:10.1016/j.cosust.2014.11.002    
45 Markus M. Bugge & Teis Hansen & Antje Klitkou, 2016. "What Is the Bioeconomy? A Review of the 

Literature," Sustainability, MDPI, Open Access Journal, vol. 8(7), pages 1-22, July. https://www.mdpi.com/2071-

1050/8/7/691/pdf 

46 https://www.eea.europa.eu/help/glossary/chm-biodiversity/bioenergy  
47 Abramovitz, Melissa (2015). Biological engineering. Gale Virtual Reference Library. p. 10. ISBN 978-1-62968-
526-7.  
48 https://en.wikipedia.org/wiki/Biological_engineering  

https://www.eea.europa.eu/help/glossary/eper-pollution-register-glossary/biodegradable
https://www.eea.europa.eu/help/glossary/chm-biodiversity/biodegradation
https://www.mdpi.com/2071-1050/8/7/691/pdf
https://www.mdpi.com/2071-1050/8/7/691/pdf
https://www.eea.europa.eu/help/glossary/chm-biodiversity/bioenergy
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-62968-526-7
https://en.wikipedia.org/wiki/Special:BookSources/978-1-62968-526-7
https://en.wikipedia.org/wiki/Biological_engineering
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Bioengineered structures: biological constructs engineered by using, in a predefined manner, cells, 

biological materials, and/or biological factors alone or in combination with each other49. 

Bioethics: the branch of ethics that deals with the life sciences and their potential impact on society50 

(e.g. organ transplantation, genetic engineering, or artificial insemination)51. 

Biofabrication: the fabrication of complex biological products (bioproducts), both living and non-living, 

using biological mechanisms and biological raw materials as building blocks52. Cell and developmental 

biology, biomaterials science, and mechanical engineering are the main contributing disciplines. In 

some cases (e.g. leather or fur production from living cells and biofuel production from algae), 

biofabrication and biomanufacturing can overlap53.Biofabrication processes typically creates more 

complex bioproducts than the original biological raw materials54. 

Biofluorescence: the absorption of electromagnetic radiation (light) at one wavelength followed by its 

re-emission at a lower energy and longer wavelength by a living organism55. It is a form of 

luminescence. Biofluorescence has been documented in cnidarians, arthropods, fish, amphibians and 

other animals.  

Biofoundry: an integrated infrastructure enabling the rapid design, construction, and testing of 

genetically reprogrammed organisms for biotechnology applications and research56. 

Biofuel: a gaseous, liquid, or solid fuel that contains an energy content derived from a biological source 

(biomass)57. Examples include bioethanol from sugarcane or maize, biodiesel from canola or soybeans, 

and black liquor from the paper-manufacturing process58. 

Biogenic: produced or brought about by living organisms59. 

                                                             
49 Moroni et al.  (2017) Biofabrication: A Guide to Technology and Terminology, Trends in Biotechnology, 
Feature Review Special Issue: Tissue Engineering, Volume 36, ISSUE 4, P384-402, April 01, 2018 
https://www.cell.com/trends/biotechnology/fulltext/S0167-7799(17)30279-2#glo0005  
50 Zaid et al., 1999, Glossary of biotechnology and genetic engineering, FAO research and technology paper 7, 
Food and Agriculture Organization of the United Nations, Rome. 
51 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/bioethics  
52 Jürgen Groll, J et al., 2016, Biofabrication: reappraising the definition of an evolving field. Biofabrication, 
Volume 8, Number 1: https://iopscience.iop.org/article/10.1088/1758-5090/8/1/013001/meta  
53 Mironov, V & Trusk, Thomas & Kasyanov, Vladimir & Little, S & Swaja, R & Markwald, Roger. (2009). 
Biofabrication: A 21st century manufacturing paradigm. Biofabrication. 1. 022001. 10.1088/1758-
5082/1/2/022001. 
https://www.researchgate.net/publication/46110817_Biofabrication_A_21st_century_manufacturing_paradig
m  
54 Mironov, V & Trusk, Thomas & Kasyanov, Vladimir & Little, S & Swaja, R & Markwald, Roger. (2009). 
Biofabrication: A 21st century manufacturing paradigm. Biofabrication. 1. 022001. 10.1088/1758-
5082/1/2/022001. 
55 Lamb, J.Y., Davis, M.P. Salamanders and other amphibians are aglow with biofluorescence. Sci Rep 10, 2821 
(2020). https://doi.org/10.1038/s41598-020-59528-9, https://www.nature.com/articles/s41598-020-59528-
9#citeas 
56 https://www.nature.com/articles/s41467-019-10079-2  
57 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/biofuel  
58 IPCC, 2018: Annex I: Glossary [Matthews, J.B.R. (ed.)]. In: Global Warming of 1.5°C. 
https://www.ipcc.ch/sr15/chapter/glossary/ 
59 https://www.lexico.com/en/definition/biogenic  

https://www.cell.com/trends/biotechnology/fulltext/S0167-7799(17)30279-2#glo0005
https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/bioethics
https://iopscience.iop.org/article/10.1088/1758-5090/8/1/013001/meta
https://www.researchgate.net/publication/46110817_Biofabrication_A_21st_century_manufacturing_paradigm
https://www.researchgate.net/publication/46110817_Biofabrication_A_21st_century_manufacturing_paradigm
https://doi.org/10.1038/s41598-020-59528-9
https://www.nature.com/articles/s41467-019-10079-2
https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/biofuel
https://www.ipcc.ch/sr15/chapter/glossary/
https://www.lexico.com/en/definition/biogenic
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Biohacking: biological/genetic experimentation or modification done to improve the qualities or 

capabilities of living organisms (including humans) especially by individuals and groups working 

outside a traditional medical or scientific research environment60. 

Biohybrid: containing or composed of both biological and non-biological components61. 

Bioinformatics: the application of tools of computation and analysis to the capture, storage, 

visualisation and interpretation of biological data. It is an interdisciplinary field, which harnesses 

computer science, mathematics, physics, and biology62. 

Bioink:  the combination of material(s) and biological molecules or cells63 used to produce 

engineered/artificial live tissue using 3D printing64. 

Bioinspiration: a creative approach based on the observation of biological systems65, which can be 

applied to scientific, technological, industrial, socio-economic, cultural, artistic, and aesthetic fields. 

Biological database: a library of life sciences information, collected from observation, scientific 

experiments, published literature, high-throughput experiment technology, and computational 

analysis66. They contain information from research areas including taxonomy, ecology, genomics, 

proteomics, metabolomics, microarray gene expression, and phylogenetics67. 

Biological indicator: species, groups of species or biological communities whose presence, abundance 

and biological conditions are used to make inferences about the quality of the environment68. 

Biological organisation: the hierarchy of complex biological structures and systems that define life69, 

from atoms to biospheres. The higher levels often referred to as ecological organisation70. 

Biological resources:  genetic resources, organisms or parts thereof, populations, or any other biotic 

component of ecosystems with actual or potential use or value for humanity71. 

                                                             
60 https://www.merriam-webster.com/dictionary/biohacking  
61 https://www.merriam-webster.com/medical/biohybrid  
62 Bayat A. Science, medicine, and the future: Bioinformatics. BMJ. 2002;324(7344):1018–1022. 
doi:10.1136/bmj.324.7344.1018 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1122955/  
63 Moroni L, Boland T, Burdick J A, et al., 2017, Biofabrication: A guide to technology and terminology. Trends 
Biotechnol, 36(4): 384–402. https://pubmed.ncbi.nlm.nih.gov/29137814/ 
64 https://en.wikipedia.org/wiki/Bio-ink  
65 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
66 Attwood T.K., Gisel A.; Eriksson N-E. & Bongcam-Rudloff E. (2011). "Concepts, Historical Milestones and the 
Central Place of Bioinformatics in Modern Biology: A European Perspective". Bioinformatics - Trends and 
Methodologies. InTech. 
67 https://en.wikipedia.org/wiki/Biological_database  
68 da Silva, S. et al. (2014) The use of diplopods in soil ecotoxicology - a review. Ecotoxicol Environ Saf. 2014 
May;103:68-73. doi: 10.1016/j.ecoenv.2013.10.025. Epub 2013 Nov 8. 
69 Solomon, Eldra P.; Berg, Linda R.; Martin, Diana W. (2002), Biology (6th ed.), Brooks/Cole, ISBN 0-534-39175-
3, LCCN 2001095366 
70 https://en.wikipedia.org/wiki/Biological_organisation  
71 UN Convention on Biological Diversity, Art. 2: https://www.cbd.int/convention/articles/default.shtml?a=cbd-
02  

https://www.merriam-webster.com/dictionary/biohacking
https://www.merriam-webster.com/medical/biohybrid
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1122955/
https://pubmed.ncbi.nlm.nih.gov/29137814/
https://en.wikipedia.org/wiki/Bio-ink
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en
https://en.wikipedia.org/wiki/Biological_database
https://en.wikipedia.org/wiki/Biological_organisation
https://www.cbd.int/convention/articles/default.shtml?a=cbd-02
https://www.cbd.int/convention/articles/default.shtml?a=cbd-02
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Biological strategy: a characteristic, mechanism, or process that performs a function (i.e. “how” a 

function is accomplished)72. A behaviour exhibited by a living organism to accomplish an objective, 

such as a “foraging strategy”73. 

Biological system: a coherent group of observable elements originating from the living world, spanning 

from nanoscale to macroscale74. 

Biological (or evolutionary) trade-off: when one biological trait cannot increase without a decrease in 

another (or vice versa), due to traits often being linked in ways that prevent simultaneous 

optimization of all of them. The resulting ‘evolutionary trade-offs’ reflect necessary compromises 

among the functions of multiple traits.75 Although it is easiest to conceive of and recognize trade-offs 

between only two traits, organisms comprise an almost infinite number of traits, and trade-offs may 

appear only when we include multiple traits in an analysis.76 

Biological treatment: a process that uses microorganisms to decompose organic wastes either into 

water, carbon dioxide, and simple inorganic substances, or into simpler organic substances, such as 

aldehydes and acids77.  

Biology: the study of living organisms, divided into many specialized fields that cover their 

morphology, physiology, anatomy, behaviour, origin, evolution and distribution78. 

Biology push: a (biomimetic) development process in which the knowledge gained from basic research 

in the field of biology is used as the starting point for innovation79. Biology push is considered a 

“bottom-up” or “solution driven” process80. See also technology pull. 

Bioluminescence: the production of light of various colours by living organisms via a biochemical 

reaction, catalysed by an enzyme81. Bioluminescence occurs widely in marine vertebrates and 

invertebrates, as well as in some fungi, microorganisms including some bioluminescent bacteria, and 

terrestrial arthropods such as fireflies82. Note that bioluminescence differs from biofluorescence in 

that it is the natural production of light by chemical reactions within an organism, whereas 

biofluorescence is the absorption and re-emission of light from the environment83. 

Biomanufacturing: a type of biotechnology that utilizes biological systems to produce commercially 

important bioproducts and biomolecules for use in pharmaceutical, food and beverage, medical and 

industrial sectors84. Biomanufacturing products are generated from natural sources, such as blood, or 

from cultures of microbes, animal cells, or plant cells grown in specialized equipment; they therefore 

present alternatives to synthetic or chemical-dependent production. Classical biomanufacturing 

                                                             
72 https://toolbox.biomimicry.org/references/glossary/  
73 https://www.biology-online.org/dictionary/Strategy  
74 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
75 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4204622/  
76 https://www.cell.com/current-biology/comments/S0960-9822(13)01455-3  
77 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/biological-treatment  
78 https://www.lexico.com/en/definition/biology  
79 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
80 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
81 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/bioluminescence  
82 https://en.wikipedia.org/wiki/Bioluminescence  
83 https://en.wikipedia.org/wiki/Fluorescence#vs._bioluminescence_and_biophosphorescence  
84 https://en.wikipedia.org/wiki/Biomanufacturing  
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usually does not create more complex living products than the original biological raw materials (in 

contrast to biofabrication)85. 

Biomass: the mass of non-fossilized and biodegradable organic material originating from plants, 

animals and microorganisms in a given area or volume86. 

Biomaterial: a material that is used as (part of) a medical device or an advanced therapy medicinal 

product to replace, restore, or regenerate a tissue or organ and its function87. Biomaterial is 

sometimes also used interchangeably with the terms biobased material and biotic material, 

appropriating their meanings. 

Biome: a distinct biological community formed in response to a shared physical climate. A biome 

usually comprises a variety of habitats/biotopes and covers a large biogeographical area (for example, 

tundra, desert, tropical forest). However, biomes can exist on a much smaller scale (for example, the 

human microbiome is the collection of bacteria, viruses, and other microorganisms that are present 

on or in a human body)88. 

Biomechanics: the study of the structure, function and motion of the mechanical aspects of biological 

systems, at any level from whole organisms to organs, cells and cell organelles, using the methods of 

mechanics89. 

Biomechatronics: an applied interdisciplinary science that aims to integrate biology, mechanics, and 

electronics. It also encompasses the fields of robotics and neuroscience. Biomechatronic devices 

mimic how the human body works and encompass a wide range of applications from the development 

of prosthetic limbs to engineering solutions concerning respiration, vision, and the cardiovascular 

system90. 

Biomimetics: the interdisciplinary cooperation of biology and technology or other fields of innovation 

with the goal of solving practical problems through the function analysis of biological systems, their 

abstraction into models, and the transfer into and application of these models to the solution91. 

Biomimicry: a philosophy and interdisciplinary design approach taking nature as a model to meet the 

challenges of sustainable development (social, environmental, and economic)92. 

                                                             
85 Mironov, V & Trusk, Thomas & Kasyanov, Vladimir & Little, S & Swaja, R & Markwald, Roger. (2009). 
Biofabrication: A 21st century manufacturing paradigm. Biofabrication. 1. 022001. 10.1088/1758-
5082/1/2/022001. 
https://www.researchgate.net/publication/46110817_Biofabrication_A_21st_century_manufacturing_paradig
m  
86 https://www.ipbes.net/glossary  
87 Moroni et al.  (2017) Biofabrication: A Guide to Technology and Terminology, Trends in Biotechnology, 
Feature Review Special Issue: Tissue Engineering, Volume 36, ISSUE 4, P384-402, April 01, 2018 
https://www.cell.com/trends/biotechnology/fulltext/S0167-7799(17)30279-2#glo0005  
88 https://en.wikipedia.org/wiki/Biome  
89 Hatze, Herbert (1974). "The meaning of the term biomechanics". Journal of Biomechanics. 7 (12): 189–190. 
doi:10.1016/0021-9290(74)90060-8. 
90 Brooker, Graham (2012). Introduction to Biomechatronics. University of Sydney, Australia. ISBN 978-1-
891121-27-2. 
91 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
92 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
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Biomineralisation: the process by which living organisms produce minerals, often to harden their 

tissues to form mineralized tissue. The term also refers to "any mineral structure produced by a living 

organism"93. 

Biomorphisme: an approach to design that mimics natural forms and patterns (but not necessarily 

biological principles or functions).  

Bionanotechnology (or nanobiotechnology): the intersection of biological research with various fields 

of nanotechnology94. Includes applying biological ideas to nanotechnology (in order to improve 

existing nanotechnologies or create new ones), studying biology with nanotechnology and developing 

miniaturized biotechnology95. 

Bionics: a technical discipline that seeks to replicate, increase, or replace biological functions by their 

electronic and/or mechanical equivalents96. 

Biopharmaceutical (or biologic/biological medical product): any pharmaceutical drug product 

manufactured in, extracted from, or semi-synthesized from biological sources97. 

Biophilia: a love of life or living systems. Popularized by Edward O. Wilson98 as term describing 

humans’ an innate affinity for, and need for connection with, nature and other forms of life. 

Biophilic design: design emphasizing the use of natural materials, forms, living organisms, air, sunlight, 

and water in order to (re)connect people to the natural world99 and enhance their well-being.  

Biophysics: an interdisciplinary science that applies approaches and methods traditionally used in 

physics to study biological phenomena. Biophysics covers all scales of biological organization, from 

molecular to organismic and populations100. 

Biopiracy: the unlawful appropriation of biodiversity and associated indigenous knowledge by 

commercial actors, (including the patenting of already widely used natural resources, such as plant 

varieties)101,102 without fair and equitable compensation, resulting in environmental, economic and 

social detriment103. 

Biopolymer: natural polymers produced by living organisms. These polymeric substances are 

composed primarily of a few types of repeating units containing carbon104 formed in a biological 

system. Examples include proteins or polysaccharides105. 

                                                             
93 https://fr.wikipedia.org/wiki/Biomin%C3%A9ralisation  
94 Ehud Gazit, Plenty of room for biology at the bottom: An introduction to bionanotechnology. Imperial College 
Press, 2007, ISBN 978-1-86094-677-6  
95 https://en.wikipedia.org/wiki/Nanobiotechnology  
96 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
97 https://en.wikipedia.org/wiki/Biopharmaceutical  
98 Wilson, Edward O. (1984). Biophilia. Cambridge: Harvard University Press.  
99 https://toolbox.biomimicry.org/references/glossary/  
100 https://en.wikipedia.org/wiki/Biophysics 
101 Cluis C (2013). "Bioprospecting: A New Western Blockbuster, After the Gold Rush, the Gene Rush". The 
Science Creative Quarterly (8). The Science Creative Quarterly (University of British Columbia). Archived from the 
original on 2014-04-30. Retrieved 2013-11-04.  
102 https://en.wikipedia.org/wiki/Bioprospecting  
103 https://www.eea.europa.eu/help/glossary/chm-biodiversity/biopiracy  
104 https://www.sciencedirect.com/topics/materials-science/biopolymers  
105 https://www.merriam-webster.com/dictionary/biopolymer  
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Bioprinting (or 3D bioprinting): the utilization of 3D printing–like techniques to combine cells, growth 

factors, and biomaterials to fabricate biomedical parts that maximally imitate natural tissue 

characteristics106. Generally, 3D bioprinting utilizes the layer-by-layer method to deposit materials 

known as bioinks to create tissue-like structures107. 

Bioproduct (or biobased product): materials, chemicals and energy derived from renewable biological 

resources108. Examples of “conventional” bioproducts include food, building materials, pulp and paper, 

and forest products. Examples of “emerging” bioproducts include biofuels, biochemicals and biobased 

materials such as adhesives, bioplastics, etc. 

Bioproduct engineering (or bioprocess engineering/ bioresource engineering): the engineering of 

products from renewable bioresources. This pertains to the design, development and implementation 

of processes, technologies for the sustainable manufacture of materials, chemicals and energy from 

renewable biological resources109. Bioproduct engineering overlaps with biomanufacturing and 

biofabrication.  

Bioprospecting: the exploration of biodiversity for new resources of social and commercial value (e.g. 

chemicals, genes, metabolic pathways, structures, materials and behaviours) that may provide 

physical blueprints or inspiration for new designs. It is carried out by a wide range of industries, such 

as pharmaceuticals, manufacturing and agriculture as well as a wide range of comparatively new ones 

such as aquaculture, bioremediation, biomining, biomimetic engineering and nanotechnology110. 

Bioreactor: any manufactured device or system that supports a biologically active environment111. For 

example, a vessel in which a chemical process is carried out involving organisms or biochemically 

active substances derived from such organisms. 

Biorefining: the process of refining biomass to produce various bioproducts including fuels, fibre, food, 

materials and chemicals112. 

Bioremediation: the use of microorganisms or other organisms (either naturally occurring or 

deliberately introduced) to consume and break down environmental pollutants, in order to clean a 

polluted site113. 

Bioreplication: the direct reproduction of a biological structure in order to realize at least one specific 

functionality114. Bioreplication is different from molecular biological processes (e.g. cloning) in that the 

                                                             
106 Singh, Deepti; Thomas, Daniel (2018-05-18). "Advances in medical polymer technology towards the panacea 
of complex 3D tissue and organ manufacture". American Journal of Surgery. 217 (4): 807–808. 
doi:10.1016/j.amjsurg.2018.05.012. PMID 29803500  
107 https://en.wikipedia.org/wiki/3D_bioprinting  
108 https://en.wikipedia.org/wiki/Bioproducts  
109 https://en.wikipedia.org/wiki/Bioproducts_engineering  
110 Beattie AJ, Hay M, Magnusson B, de Nys R, Smeathers J, Vincent JF. Ecology and bioprospecting. Austral 
Ecol. 2011;36(3):341–356. doi:10.1111/j.1442-9993.2010.02170.x 
111 https://en.wikipedia.org/wiki/Bioreactor  
112 https://en.wikipedia.org/wiki/Biorefining  
113 https://www.lexico.com/en/definition/bioremediation  
114 Pulsifer, D.P and Lakhtakia, A. (2011) Background and survey of bioreplication techniques. Topical review. 
Bioinspiration & Biomimetics, Volume 6, Number 3: https://iopscience.iop.org/article/10.1088/1748-
3182/6/3/031001  
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replicas are inanimate115. Current bioreplication techniques include the sol-gel technique, atomic layer 

deposition, physical vapour deposition, and imprint lithography and casting116. 

Biorepository: a facility that collects, processes, stores, and distributes samples of biological material 

(known as biospecimens) to support future scientific investigation117. Biorepositories can contain 

samples from plants, animals (including humans) and many other living organisms118. Biorepositories 

can exist as part of natural history collections119.  

Biorobotics: covers the fields of cybernetics, bionics and genetic engineering as a collective study, and 

includes several approaches120:  

 Creating robots that emulate or simulate living biological organisms/systems mechanically or 

even chemically. This is a sub-field of robotics, also known as bioinspired robotics. 

 Making biological organisms as manipulatable and functional as robots, or using biological 

organisms as components of robots. This is sometimes known as synthetic biology or 

bionanotechnology. 

Biosafety: safety relating to the application of biotechnologies, covering both ecological and human 

health aspects121. Biosafety focuses on protection from accidental exposure to biological agents122 and 

unintentional adverse effects123. Examples include the management or containment of potentially 

infectious materials, biohazards or transgenic organisms124. 

Biosecurity: concerns the prevention of misuse through loss, theft, diversion or intentional release of 

pathogens, toxins and any other biological materials125. 

Biospecimen:  a sample of biological material (such as urine, blood, tissue, cells, DNA, RNA, or protein) 

taken from humans or other organisms. Biospecimens may be used for a laboratory test or stored in a 

biorepository for future research126.  

Biosphere:  the sum of all the ecosystems of the world. It is both the collection of organisms living on 

the Earth and the space that they occupy i) on part of the Earth’s crust (the litho/geosphere), ii) in the 

oceans (the hydrosphere) and iii) in the atmosphere127. 

Biosynthesis:  

 Natural: the formation of chemical compounds by a living organism128, including 

photosynthesis, nucleic acid synthesis, chemosynthesis, amino acid synthesis, ATP synthesis 

and specialized (secondary) metabolites. 

                                                             
115 Ibid 
116 Ibid 
117 https://www.cancer.gov/publications/dictionaries/cancer-terms/def/biorepository  
118 https://en.wikipedia.org/wiki/Biorepository  
119 https://naturalhistory.si.edu/research/biorepository  
120 https://en.wikipedia.org/wiki/Biorobotics  
121 https://en.wikipedia.org/wiki/Biosafety  
122 https://www.biosecurite.be/content/biosurete  
123 https://sciencesnaturelles.ch/topics/synbio/security/biosafety  
124 https://www.eea.europa.eu/help/glossary/chm-biodiversity/biosafety  
125 https://www.biosecurite.be/content/biosurete  
126 https://www.cancer.gov/publications/dictionaries/cancer-terms/def/biospecimen  
127 Diaz et al. 2015. “The IPBES Conceptual Framework — Connecting Nature and People.” Current Opinion in 
Environmental Sustainability 14: 1–16. doi:10.1016/j.cosust.2014.11.002  
128 https://www.dictionary.com/browse/biosynthesis  

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/biorepository
https://en.wikipedia.org/wiki/Biorepository
https://naturalhistory.si.edu/research/biorepository
https://en.wikipedia.org/wiki/Biorobotics
https://en.wikipedia.org/wiki/Biosafety
https://www.biosecurite.be/content/biosurete
https://sciencesnaturelles.ch/topics/synbio/security/biosafety
https://www.eea.europa.eu/help/glossary/chm-biodiversity/biosafety
https://www.biosecurite.be/content/biosurete
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/biospecimen
https://www.dictionary.com/browse/biosynthesis


Bioinspire-Museum: Glossary 

13 
 

 Artificial: the laboratory preparation of biological molecules by the use of reagents or catalysts 

derived from natural substances and modelled on a series of reactions occurring in a living 

organism129.  

Biotechnology:  a broad discipline in which biological processes, organisms, cells or cellular 

components are exploited to develop new technologies130. Depending on the tools and applications, it 

often overlaps with the (related) fields of molecular biology, bioengineering, biomedical engineering, 

biomanufacturing, and molecular engineering131. 

Biotic: of, pertaining to, or produced by life or living organisms (of an ecosystem)132. Describes the 

living (or once living) parts of an ecosystem133. 

Biotic material: any material that originates from living organisms134. Most such materials contain 

carbon and are capable of decay (biodegradation). Examples of biotic materials are wood, straw, 

humus, manure, bark, crude oil, cotton, spider silk, chitin, fibrin, and bone135. Biotic material is 

sometimes used interchangeably with the term biomaterial (though this word has other meanings).  

Biotope: an area of uniform environmental conditions associated with a particular community of 

organisms136. Often used inter-changeably with the term habitat.  

Biotrade: relating to value chains based on the use of biodiversity and the trade of biodiversity-based 

materials and products137. 

BioTrade (with a capital “B” and “T”): refers to activities involving the collection, production, 

transformation and commercialization of goods and services derived from biodiversity according to 

the environmental, social and economic sustainability criteria defined in accordance with the BioTrade 

Principles and Criteria established by UNCTAD and its partner organizations138. 

Bioutilisation: the direct use of organisms for beneficial purposes139. Examples include incorporating 

vegetation in/around buildings to generate evaporative cooling, or using plants for their medicinal 

properties140.  

Blue economy: a term in economics relating to the exploitation and preservation of the marine 

environment. Its scope of interpretation varies, and includes141: 

 the overall contribution of the oceans to economies 

 the need for sustainable use and protection of oceans resources, and  

 the ocean as an opportunity for (sustainable) economic growth  

                                                             
129 https://www.dictionary.com/browse/biosynthesis  
130 https://www.nature.com/subjects/biotechnology  
131 https://en.wikipedia.org/wiki/Biotechnology  
132 https://www.biology-online.org/dictionary/Biotic  
133 https://biologydictionary.net/abiotic-factors/  
134 https://en.wikipedia.org/wiki/Biotic_material  
135 https://en.wikipedia.org/wiki/Biotic_material  
136 https://en.wikipedia.org/wiki/Habitat  
137 http://www.abs-initiative.info/abs-biotrade/abs-compliant-value-chains/  
138 http://www.abs-initiative.info/abs-biotrade/abs-compliant-value-chains/  
139 Pawlyn, M (2011) Biomimicry in Architecture, RIBA Publishing (London) 
140 https://toolbox.biomimicry.org/references/glossary/  
141 https://en.wikipedia.org/wiki/Blue_economy  
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Botany: the science of plant life and a branch of biology142. 

Botanical garden:  a garden dedicated to the collection, cultivation, preservation and display of a wide 

range of plants labelled with their botanical names. Botanical gardens are often run by universities or 

other scientific research organisations, and often have associated herbaria and research programmes 

in plant taxonomy or some other aspect of botanical science143. 

Carbon footprint: a measure of the total amount of carbon dioxide emissions, including carbon dioxide 

equivalents, which are directly and indirectly caused by an activity or accumulated over the life stages 

of a product144. 

Cell: the smallest structural and functional unit of an organism, which is typically microscopic and 

consists of cytoplasm and a nucleus enclosed in a membrane145. It is an autonomous self-replicating 

unit that may exist as functional independent unit of life (as in the case of unicellular organism), or as 

sub-unit in a multicellular organism (such as in plants and animals) that is specialized into carrying out 

particular functions towards the cause of the organism as a whole146.  

Chemical ecology: the study integrating chemistry and biology to examine the chemical interactions 

among organisms and their environment. It includes signalling processes and communication between 

individuals, for instance in hormone responses147. 

Chemosynthesis: synthesis of organic compounds by energy derived from inorganic chemical 

reactions148. 

Chimera: a fire-breathing she-monster in Greek mythology having a lion's head, a goat's body, and a 

serpent's tail149. In biology, it refers to an individual, organ, or part consisting of tissues of diverse 

genetic constitution150. In biomimicry, the “chimera approach” refers to the combination of different 

biomimetic designs into one application151. 

Circular economy: an economic system aimed at minimizing waste and making the most of resources 

by slowing, closing, and narrowing energy and material loops and encouraging long-lasting design, 

maintenance, repair, reuse, remanufacturing, refurbishing, and recycling. This regenerative approach 

is in contrast to the traditional linear economy, which has a 'take, make, dispose' model of 

production152. 

                                                             
142 https://en.wikipedia.org/wiki/Botany  
143 https://en.wikipedia.org/wiki/Botanical_garden  
144 Wiedmann, T. and Minx, J. (2008) A Definition of Carbon Footprint. Ecological Economics Research Trends, 
1, 1-11. 
145 https://www.lexico.com/en/definition/cell  
146 https://www.biology-online.org/dictionary/Cell  
147 https://www.nature.com/subjects/chemical-ecology  
148 https://www.ipbes.net/glossary  
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Citizen Science: scientific research conducted, in whole or in part, by amateur (or nonprofessional) 

scientists153, often in collaboration with or under the direction of professional scientists and scientific 

institutions154. 

Climate change: a change in the state of the climate that can be identified (e.g., by using statistical 

tests) by changes in the mean and/or the variability of its properties and that persists for an extended 

period, typically decades or longer. Climate change may be due to natural internal processes or 

external forcings, or to persistent anthropogenic changes in the composition of the atmosphere or in 

land use155,156. 

Coevolution: the evolution of at least two species that occurs in a mutually dependent manner157, for 

example insect-pollinated plants and their insect pollinators. There is coevolution when changes in 

allele frequencies in the population of one of the two species partners corresponds to change in allele 

frequencies in the other158. That is to say, coevolving interacting genes undergo complementary 

mutations to maintain their interaction159. 

Community: an ecological community is a group of actually or potentially interacting species living in 

the same location160. The community consists of only biotic factors only. 

Component: an element of an assembly that cannot be decomposed any further161. 

Conservation of biodiversity: the judicious use and management of nature (genes, species, ecosystems, 

natural resources) for the benefit of human society (present and future generations) and for ethical 

reasons162, 163. 

Convention on Biological Diversity (CBD):  a multilateral treaty with three main goals: i) the 

conservation of biological diversity; ii) the sustainable use of its components; and iii) the fair and 

equitable sharing of benefits arising from genetic resources164. 
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Convergent evolution: the process in which organisms that are not closely related independently 

evolve similar (analogous) features (e.g. body forms, colours or organs)165. 

Cradle to Cradle: an approach to the design of products and systems that models human industry on 

nature's processes, viewing materials as nutrients circulating in healthy, safe metabolisms166. A 

holistic, economic, industrial and social framework that seeks to create systems that are not only 

efficient but also essentially waste free167. 

Curator: traditionally, a content specialist charged with a heritage institution's collections and involved 

with the interpretation of heritage material. 

Cyanobacteria:  photosynthetic bacteria that are single-celled but often form colonies in the form of 

filaments, sheets, or spheres. They are found in diverse environments, such as salt and fresh water, 

soils, and on rocks168. They are also referred to as “blue-green algae” as their sometimes large size, 

metabolism, and ecological role led them to be (erroneously) considered algae in the past169.  

Decomposition: a biological process involving the physical breakdown and biochemical transformation 

of complex organic molecules of dead material into simpler organic and inorganic molecules170. 

Deep learning: a type of artificial intelligence that uses algorithms (sets of mathematical instructions or 

rules) based on the way the neural network operates171. 

Derivative:  in biology, a naturally occurring biochemical compound resulting from the genetic 

expression or metabolism of biological or genetic resources, even if it does not contain functional 

units of heredity172. 

Design (noun): the way something has been made; the way the parts of something are formed and 

arranged for a particular use or effect.173  

Design (verb): to plan, create, devise or construct for a specific function or end174.  The word “design” 

implies intent and forethought; note that organisms and biological strategies are not “designed,” 

rather they are a result of evolutionary processes175. 

Direct use value (of ecosystems): the benefits derived from the services provided by an ecosystem that 

are used directly. These include consumptive uses (e.g., harvesting goods) and non-consumptive uses 

(e.g., enjoyment of scenic beauty)176. 
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Disruptive innovation (or technology):  demand-led technological change that leads to significant 

system change and is characterized by strong exponential growth177. Disruptive innovation creates a 

new market by providing a different set of values, which ultimately (and often unexpectedly) 

overtakes an existing market178. 

Do-it-yourself biology (or DIY biology, DIY bio):  a growing biotechnological social movement (and 

subset of DIY science) in which individuals, communities, and small organizations study biology and life 

science using the same methods as traditional research institutions. DIY biology may be done as a 

hobby, as a not-for-profit endeavour for community learning and open-science innovation, or for 

profit, to start a business. Note that while Citizen Science is typically described as a collective scientific 

practice, DIY science rather more broadly refers to the process initiated by individuals and groups out 

of their own interest, curiosity or need179. 

Domestication:  a sustained multi-generational relationship in which one group of organisms assumes 

a significant degree of influence over the reproduction and care of another group to secure a more 

predictable supply of resources from that second group180. 

Ecodesign:  the integration of environmental aspects into all stages of the product development 

process, striving for the lowest possible environmental impact throughout the product life cycle 

(procurement, manufacture, use, and disposal)181.  

Eco-innovation: any innovation resulting in significant progress towards the goal of sustainable 

development, by reducing the impacts of production modes on the environment, enhancing nature's 

resilience to environmental pressures, or achieving a more efficient and responsible use of natural 

resources182. 

Ecological anthropology (or eco-anthropology): a sub-field of anthropology covering relationships 

between humans and their biophysical environment, notably how cultural beliefs and practices helped 

human populations adapt to their environments, and how people used elements of their culture to 

maintain their ecosystems183. 

Ecological art: an art genre and artistic practice that seeks to preserve, remediate and/or vitalize the 

life forms, resources and ecology of Earth, by applying ecosystem principles. It is a distinct from 

Environmental art in that it involves functional ecological systems restoration184. 

Ecological corridor: a geographically defined area that allows species to move between landscapes, 

ecosystems and habitats, natural or modified, and ensures the maintenance of biodiversity and 

ecological and evolutionary processes185. 
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Ecological engineering:  using ecology and engineering to predict, design, construct, restore and 

manage ecosystems that integrate human society with its natural environment for the benefit of 

both186. 

Ecological footprint: a measure of the amount of biologically productive land and water required to 

support the demands of a population or activity. Ecological footprints can be calculated at any scale: 

for an activity, a person, a community, a city, a region, a nation or humanity as a whole187. 

Ecological infrastructure: any area which delivers services such as freshwater, microclimate regulation, 

recreation, etc., to a large proximate population, usually cities188. 

Ecology: the scientific study of the inter-relationships between living organisms and their biotic and 

abiotic environment189. 

Ecosystem: a dynamic complex of plant, animal and microorganism communities and their non-living 

environment interacting as a functional unit190. Ecosystems are nested within other ecosystems and 

their scale can range from very small to the entire biosphere191. 

Ecosystem function: the flow of energy and materials through the biotic and abiotic components of an 

ecosystem. It includes processes such as biomass production, trophic transfer through plants and 

animals, nutrient cycling, water dynamics and heat transfer192. These functions underpin the capacity 

of an ecosystem to provide goods and services193. 

Ecosystem (goods and) services: the benefits people obtain from ecosystems194. Ecosystem services 

can be divided into supporting services (such as nutrient cycling, primary production, soil formation, 

habitat provision and pollination), regulating services (such carbon sequestration/climate regulation, 

predation, decomposition, purification and disease control), provisioning services (such as the 

production of food, water, medicine, energy and raw materials) and cultural services (such as spiritual 

and recreational benefits) 195.  

Engineering: the study and creative application of scientific principles to design or develop structures, 

machines, apparatus, or manufacturing processes196, 197. 

Environment:  

 In biology, the biotic and abiotic surrounding of an organism or population that have an 

influence on their survival, development, and evolution. A biophysical environment can vary in 

scale from microscopic to global in extent198.  
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 Alternatively understood as the surroundings of humanity, whose complex interrelationships 

make up the settings and the conditions of life of the individual and of society, as they are or 

as they are felt. The environment thus includes the built environment, the natural 

environment and all natural resources, including air, land and water. It also includes the 

surroundings of the workplace199. 

Environmental art (or land/earth art): describes the artistic process or work of art where the artist is in 

direct dialogue with the environment200. It primarily celebrates an artist's connection with nature 

using natural materials201. 

Environmental engineering: the branch of engineering concerned with the environment and its proper 

management. The major environmental engineering disciplines regard water supply, wastewater, 

storm-water, solid waste, hazardous waste, noise radiology, industrial hygiene, and oceanography202. 

Environmental ethics: the discipline in philosophy that studies the moral relationship of human beings 

to, and also the value and moral status of, the environment and its non-human contents203. 

Enzyme: a catalytic protein produced by living cells that mediates and promotes the chemical 

processes of life without itself being altered or destroyed204. 

Ethics: relates to questions of justice and value. Justice is concerned with right and wrong, equity and 

fairness, and, in general, with the rights to which people and living beings are entitled. Value is a 

matter of worth, benefit, or good205. 

Ethnobiology: the scientific study of dynamic relationships among peoples, biota, and environments 

(past and present) focusing on two defining questions: "How and in what ways do human societies use 

nature, and how and in what ways do human societies view nature?"206.  As a multidisciplinary field, 

ethnobiology integrates archaeology, geography, systematics, population biology, ecology, 

mathematical biology, cultural anthropology, ethnography, pharmacology, nutrition, conservation, 

and sustainable development207.   

Ethnobotany: the study of a region's plants and their practical uses (as food, medicine, clothing etc.) 

through the traditional knowledge of a local culture and people208. Intellectual property rights and 

benefit-sharing arrangements are important issues in ethnobotany, particularly where ethnobotanical 

knowledge is used in pharmaceutical development209.  

Ethology: the study of animal behaviour in a natural context210. 

                                                             
199 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/environment  
200 https://fr.wikipedia.org/wiki/Art_environnemental  
201 https://en.wikipedia.org/wiki/Environmental_art  
202 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/environmental-engineering  
203 https://plato.stanford.edu/entries/ethics-environmental/  
204 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/enzyme  
205 IPCC, 2018: Annex I: Glossary [Matthews, J.B.R. (ed.)]. In: Global Warming of 1.5°C. 
https://www.ipcc.ch/sr15/chapter/glossary/ 
206 https://en.wikipedia.org/wiki/Ethnobiology  
207 https://ethnobiology.org/about-ethnobiology/what-is-ethnobiology  
208 https://en.wikipedia.org/wiki/Ethnobotany  
209 Soejarto, D.D. et al; (2005). "Ethnobotany/Ethnopharmacology and mass bioprospecting: Issues on 
intellectual property and benefit-sharing" . Journal of Ethnopharmacology. 100 (1–2): 15–22. 
https://pubmed.ncbi.nlm.nih.gov/15993554/  
210 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/ethology  

https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/environment
https://fr.wikipedia.org/wiki/Art_environnemental
https://en.wikipedia.org/wiki/Environmental_art
https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/environmental-engineering
https://plato.stanford.edu/entries/ethics-environmental/
https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/enzyme
https://www.ipcc.ch/sr15/chapter/glossary/
https://en.wikipedia.org/wiki/Ethnobiology
https://ethnobiology.org/about-ethnobiology/what-is-ethnobiology
https://en.wikipedia.org/wiki/Ethnobotany
https://pubmed.ncbi.nlm.nih.gov/15993554/
https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/ethology


Bioinspire-Museum: Glossary 

20 
 

Evolution: the process whereby populations of organisms change with the passage of time so that 

their descendants differ from their ancestors, i.e. development from earlier forms by transmission of 

slight variations in successive generations211. The process of evolution that has given rise to 

biodiversity at every level of biological organisation, including the levels of species, individual 

organisms and molecules212. 

Externality: a positive or negative consequence (benefit or cost) of an action that affects someone 

other than the agent undertaking that action and for which the agent is neither compensated nor 

penalized through the markets213. Many negative externalities are related to the environmental 

consequences of production and use (e.g. climate change, pollution)214. 

Fabrication laboratory (or Fab Lab): a small-scale workshop offering (personal), often digital fabrication, 

typically equipped with an array of flexible computer-controlled tools that cover several different 

length scales and various materials, with the aim to make "almost anything"215. 

Form: morphology or shape, whether at the macro scale, micro scale, or nano scale216. 

Fossil: any preserved remains, impression, or trace of any once-living thing from a past geological 

age217. Examples include bones, shells, exoskeletons, stone imprints of animals or microbes, objects 

preserved in amber, hair, petrified wood, oil, coal, and DNA remnants. The totality of fossils is known 

as the fossil record218. 

Fossil fuels: carbon-based fuels from fossil hydrocarbon deposits, including coal, oil, and natural gas219. 

Function: the role played by the behaviour of a system in an environment220, i.e. what it does or to 

what it is used for221. In biology, function can be defined as: i) an activity or process carried out by a 

system (organ, tissue, cell etc.) in an organism, such as sensation or locomotion in an animal222 or ii) 

the reason some object, characteristic or process occurred in a system that evolved through natural 

selection223. The consideration of biological function is one element that distinguishes 

biomimicry/biomimetic design from biomorphic design224. 

Functional diversity: value, range and abundance of functional traits of organisms in a given 

ecosystem225. Functional diversity is one way to measure the ecological importance of species in an 

environment, as well as a way to understand how biodiversity affects specific ecosystem functions226. 
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Functional groups: groups of organisms that respond to the environment or affect ecosystem 

processes in a similar way. Examples of plant functional types include nitrogen-fixer versus non-fixer or 

deciduous versus evergreen. Examples of animal functional types include granivorous versus fleshy-

fruit eater or nocturnal versus diurnal predator227. 

Functional redundancy: a characteristic of ecosystems in which more than one species in the system 

can carry out a particular process. Redundancy may be total or partial— that is, a species may not be 

able to completely replace the other species or it may compensate only some of the processes in 

which the other species are involved228. 

Functional trait: any feature of an organism measurable at the individual level, which has 

demonstrable links to the organism’s function. As such, a functional trait determines the organism’s 

response to external abiotic or biotic factors (Response trait), and/or its effects on ecosystem 

properties, or benefits or detriments derived from such properties (Effect trait)229. 

Fundamental research: (also called basic research or pure research) research that advances 

fundamental knowledge about the world without necessarily generating findings that have immediate 

applications in a practical level. It focuses on creating and refuting or supporting theories that explain 

observed phenomena. Fundamental research is the source of most new scientific ideas and ways of 

thinking about the world230. 

Gene: a sequence of nucleotides in DNA or RNA that codes for a molecule that has a function231. 

Gene bank: a type of biorepository that preserves genetic material232. 

Genetic engineering: the direct modification or manipulation of an organism's genes using 

biotechnology. Genetic engineering technologies are used to change the genetic makeup of cells, 

including the transfer of genes within and across species boundaries to produce improved or novel 

organisms233. 

Genetic material: any material of plant, animal, microbial or other origin containing functional units of 

heredity234.  

Genetic resources: genetic material of plants, animals or microorganisms of actual or potential 

value235. The wider the genetic base (genetic diversity), the greater the capacity for adaptation to 

particular environmental conditions236.  

Genetically modified organism (GMO): an organism that has undergone external processes by which its 

basic set of genes has been altered, by inserting a modified gene or a gene from another variety or 
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species237. Examples of genetically modified organisms are microorganisms designed for use as 

biopesticides or seeds that have been altered genetically to give a plant better disease 

resistance/growth/output/nutritional value. 

Genotype: the genetic constitution of an organism (i.e. its complete set of genes)238. Genotype can 

also refer to a set of alleles (pairs of genes) that determines the expression of a particular 

characteristic or trait (phenotype)239. An organism’s genotype and phenotype are not always directly 

correlated: some genes only express a given phenotype under certain environmental conditions. 

Conversely, some phenotypes could be the result of multiple genotypes240. 

Global change: planetary-scale changes in the Earth system, including land, oceans, atmosphere, polar 

regions, life, the planet's natural cycles and deep Earth processes. The Earth system now includes 

human society, so global change also refers to large-scale changes in society and the subsequent 

effects on the environment241. Global change can encompass (but is not limited to): population 

growth, climate change, urbanisation, biodiversity loss and pollution.  

Green chemistry: the design of chemical products and processes that reduce or eliminate the use and 

generation of hazardous substances242. 

Green economy: economy that improves human well-being and builds social equity while reducing 

environmental risks and scarcities243. 

Green infrastructure: the interconnected set of natural and constructed ecological systems, green 

spaces and other landscape features244. Green infrastructure involves building with nature to solve 

urban and climatic challenges. The main components of this approach include stormwater 

management, climate adaptation, less heat stress, more biodiversity, food production, better air 

quality, sustainable energy production, clean water and healthy soils, as well as the more 

anthropocentric functions such as increased quality of life through recreation and providing shade and 

shelter in and around towns and cities245. 

Green technology (or green tech): the application of one or more of environmental science, green 

chemistry, environmental monitoring and electronic devices to monitor, model and conserve the 

natural environment and resources, and to curb the negative impacts of human involvement. Also 

known as environmental technology (Envirotech), or clean technology (Cleantech). 

Green (or ecological) urban planning: the practice of creating communities beneficial to humans and 

the environment, with a focus on environmental sustainability and the reduction of urban ecological 

footprints246. Green urbanism is interdisciplinary, combining the collaboration of landscape architects, 

engineers, urban planners, ecologists, transport planners, physicists, psychologists, sociologists, 
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economists and other specialists in addition to architects and urban designers. Green urbanism can 

also be referred to as green urban planning or sustainable urban design. 

Green-washing: the process of conveying a false impression or providing misleading information in 

order to persuade the public that an organization's products, aims and/or policies are more 

environmentally friendly than they actually are247,248.  

Habitat: the place or type of site where an organism or population naturally occurs, characterized by 

both physical and biological features249. Also used to mean the environmental attributes required by a 

particular species or its ecological niche250. It is sometimes used inter-changeably with the term 

biotope.  

High technology (or high tech): technology that is at the cutting edge, using the most advanced 

machines and methods251. 

Homologous: a degree of similarity in position or structure (but not necessarily in function), and that 

may indicate a common ancestry or evolutionary origin252. 

Homology: an evolutionary link between two traits (usually anatomical) in different species, due to the 

existence of a shared ancestry253.  

Indigenous and local knowledge systems: social and ecological knowledge practices and beliefs 

pertaining to the relationship of living beings, including people, with one another and with their 

environments. Such knowledge can provide information, methods, theory and practice for sustainable 

ecosystem management254 and is an important facet of the world’s cultural diversity255. 

Indirect use value (of ecosystems): the benefits derived from the goods and services provided by an 

ecosystem that are used indirectly by an economic agent. For example, an agent at some distance 

from an ecosystem may derive benefits from drinking water that has been purified as it passed 

through the ecosystem256. 

Industry: a sector that produces goods or services within an economy. 

Innovation: a new idea, creative thoughts, or new imaginations leading to more effective products, 

processes, services, technologies, or business models. It is both a process and an outcome257. Often 

involves the improvement or significant contribution to an existing invention (though not all 

innovations require an invention)258. 
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Intellectual property (IP): a category of property that includes intangible creations of the human 

intellect259. IP is protected in law by patents, copyright and trademarks, which enable people to earn 

recognition or financial benefit from what they invent or create260.  

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES): an 

intergovernmental body that assesses the state of biodiversity and of the ecosystem services it 

provides to society, in response to requests from decision makers261. 

Invention: a unique or novel device, method, composition or process - or the act of its creation262. 

Inventions are of three kinds: scientific-technological (including medicine), socio-political (including 

economics and law), and humanistic, or cultural. 

Jugaad (alternatively Juggaar or Jugar): an Indian term used to refer to an innovative fix or a simple, low 

cost “hack” or solution that bends the rules. It is also often used to signify creativity: to make existing 

things work, or to create new things with meagre resources263.  

Life cycle assessment (LCA):  the compilation and evaluation of the inputs, outputs and the potential 

environmental impacts of a product or service throughout its life cycle264  from raw material extraction 

through materials processing, manufacture, distribution, use, repair and maintenance, and disposal or 

recycling265. Life cycle can also apply to living organisms, referring to the different stages of their 

development (accompanied by physical, physiological and/or ecological changes). 

Low technology (or low tech): simple technology, often of a traditional or non-mechanical kind, that 

can typically be practised or fabricated with a minimum of capital investment by an individual or small 

group of individuals266. 

Machine learning: the scientific study of algorithms and statistical models that computer systems use 

to perform a specific task without using explicit instructions, relying on patterns and inference instead. 

It is considered a subset of artificial intelligence267. 

Material: a chemical substance or mixture of substances that constitutes an object. Materials can be 

pure or impure, living or non-living matter. Materials can be classified based on their physical and 

chemical properties, or on their geological origin or biological function268. 

 In biology:  organic and/or mineral substances produced by living organisms. These substances 

are sometimes referred to as biotic materials or biomaterials (though this latter word has 

other meanings). Due to their hierarchical structure from the molecular to the macroscopic 

level, it is not always possible to clearly distinguish between the terms “material” and 

“structure” in the field of biology269.  
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 In engineering: the substances needed to manufacture and operate machines, but also to 

build constructions. This includes raw materials, working materials, semi-finished products, 

auxiliary supplies, operating materials, as well as parts and assemblies270. 

Material property: a physical property that does not depend on the amount of the material in question 

(i.e. an “intensive property”)271. Properties may be subdivided into acoustical, atomic, chemical, 

electrical, environmental, magnetic, manufacturing, mechanical, optical, radiological and thermal272. 

These quantitative properties may be used as a metric to compare materials273.  

Material selection: a step in the process of designing any physical object. Systematic selection of the 

best material for a given application begins with an evaluation of their quantitative properties and 

costs of candidate materials274. 

Mechanism: 

 In biology, a system of causally interacting parts and processes that produce one or more 

effects. Scientists explain phenomena by describing mechanisms that could produce the 

phenomena. For example, natural selection is a mechanism of biological evolution275. 

 In engineering: a system of parts working together in a machine; a piece of machinery; a 

process, technique, or system for achieving a result276. 

Metabolite: an intermediate or end product of metabolism277; any substance produced by, or taking 

part in, a metabolic reaction278. 

 Primary metabolites are directly involved in normal growth, development, and reproduction of 

organisms. They usually perform a physiological function (i.e. an intrinsic function). Some 

common examples of primary metabolites include lactic acid and certain amino acids279. 

 Secondary metabolites are not directly involved in normal growth, development or 

reproduction but usually have important ecological functions, including protection, 

competition, and other species interactions280. Secondary metabolites are used by humans as 

medicines (e.g. antibiotics), flavourings, pigments, and recreational drugs281. They are also 

referred to as called Specialized Metabolites, secondary products or Natural Products282. 

Microbiology: the study of microorganisms, those being unicellular (single cell), multicellular (cell 

colony), or acellular (lacking cells). Microbiology encompasses numerous sub-disciplines including 

virology, bacteriology, protistology, mycology, immunology and parasitology283. 
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Microorganism: a microscopic organism (invisible to the naked eye), for example archaea, bacteria, 

protozoa, and some fungi and algae284. 

Model: a coherent and usable abstraction originating from observations of (biological) systems285. 

Molecule: the simplest unit of a chemical substance, usually a group of two or more atoms286. 

Mutualism: describes the ecological interaction between two or more species where each species 

benefits287. Mutualism is thought to be the most common type of ecological interaction, and it is often 

dominant in most communities worldwide288. 

Mycelium: the vegetative part of a fungus or fungus-like bacterial colony, consisting of a mass of 

branching, thread-like hyphae289. 

Nagoya Protocol on Access and Benefit Sharing (ABS): a 2010 supplementary agreement to the 1992 

Convention on Biological Diversity (CBD) covering Access to Genetic Resources and the Fair and 

Equitable Sharing of Benefits Arising from their Utilization290.  

Nano: a unit prefix meaning "one billionth", denoting a factor of 10−9 or 0.000000001. It is frequently 

encountered in science and electronics for prefixing units of time and length291. 

Natural: existing in or produced by nature292. 

Natural capital: an economic metaphor for the limited stocks of physical and biological resources 

found on earth293. 

Natural heritage: the sum total of the elements of biodiversity, including flora and fauna, ecosystems 

and geological structures, considered part of the common heritage of humankind. Heritage is that 

which is inherited from past generations, maintained in the present, and bestowed to future 

generations294. 

Natural history: a meta-science and source of knowledge that observes and compares all components 

of the mineral and living world, including human diversity (biological and social). Its role is to identify 

and preserve all the objects of reference that constitute the great “encyclopaedia of nature”. Its study 

covers every level of organisation, from Earth to astronomical bodies, from minerals to rock, from 

genomes to cells, from organisms to ecosystems295.  

Natural history collections: biological specimens, objects and literature collected to provide a physical 

record of the Earth’s life forms and processes296 and to support the study of geodiversity, biodiversity, 
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evolution, population genetics and environmental change297.  Museums, botanical gardens, 

herbariums, universities and other institutions house these collections across the world298. 

Natural product:  

 This term broadly refers to any substance found in nature and/or produced by a living 

organism299. Examples include chemical compounds (e.g. urea, Taxol), biotic materials (e.g. 

wood, silk, wool, cotton, hemp), other natural materials (e.g. soil, coal) and inorganic 

materials (stones, metals, composites)300. It can also refer to biobased materials (e.g. 

bioplastics, cornstarch). 

 In a biochemistry context, it refers more specifically to an organic compound that is 

synthesized by a living organism through pathways of primary or secondary metabolism301. 

Nature: the physical world at the scale of supra-molecular complexity (geodiversity, biodiversity, 

humankind's diversity), including its emerging properties (social and cultural diversity). In the context 

of Bioinspire-Museum, refers principally to the living components of the natural world (i.e. 

biodiversity, ecosystems (both structure and functioning), evolution, the biosphere, humankind’s 

shared evolutionary heritage, and biocultural diversity)302. 

Nature Based Solutions (NBS): solutions to challenges (such as climate change, water security, water 

pollution, food security, human health, and disaster risk management) that are inspired and supported 

by nature, which are cost-effective and resource-efficient, simultaneously providing environmental, 

social and economic benefits and helping build resilience303. The focus is on using the properties of 

natural ecosystems and their services in a smart, flexible and 'engineered' way to solve problems, 

working with nature rather than against it304. 

Nature’s contributions to people (NCPs): all the contributions, both positive and negative, of living 

nature (diversity of organisms, ecosystems, and their associated ecological and evolutionary 

processes) to people's quality of life. Building on the ecosystem service concept, this approach 

(developed by IPBES) recognizes the central role that culture plays in defining links between people 

and nature and emphasizes indigenous and local knowledge305. NCPs are divided into three categories 

i) Regulation of environmental processes ii) Materials and assistance (energy, food, medicine, 

biochemical and genetic resources) and iii) Non-material (learning and inspiration, physical and 

psychological experiences, supporting identities and maintenance of options). 

Ontology: a representation, formal naming and definition of the categories, properties and relations 

between the concepts, data and entities that substantiate one, many or all domains of discourse306. 
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More simply, an ontology is a way to display the properties of a given field and their relationships, by 

defining a set of concepts and categories representing the subject307. 

Option value: the importance that people give to the future availability of ecosystem goods and 

services (both known and unknown), such as yet-undiscovered new crops and medicines308. 

Organ: the functional grouping of multiple tissues. Plant and animal life relies on many organs (for 

example, flowers, roots, heart, lungs,) that coexist in organ systems (for example, the reproductive 

system)309. 

Organism:  any individual entity that propagates the properties of life. It is a synonym for "life form". 

Organisms are classified by taxonomy into specified groups such as the multicellular animals, plants, 

and fungi; or unicellular microorganisms such as a protists, bacteria, and archaea. All types of 

organisms are capable of reproduction, growth and development, maintenance, and some degree of 

response to stimuli310. 

Paleo-bioinspiration (or palaeo-bioinspiration): a creative approach based on the observation of 

paleobiological systems. The use of such data provides a greater diversity of biological models 

compared to extant biological systems, with the added dimension of time as garnered from macro- 

and micro- evolutionary processes. 

Paleobiology (or palaeobiology): a discipline that combines biology with paleontology311. 

Paleobiological research uses biological field research of current biota and of fossils millions of years 

old to answer questions about the molecular evolution and the evolutionary history of life. 

Paleo-biomimicry (or palaeo-biomimicry): a philosophy and interdisciplinary design approach taking 

paleobiological systems as a model to meet the challenges of sustainable development. 

Paleontology (or palaeontology): the scientific study of life of the geologic past (i.e. usually prior to the 

Holocene312) that involves the analysis of plant and animal fossils, including those of microscopic size, 

preserved in rocks313. 

Patent: a form of intellectual property and exclusive right granted for an invention. To get a patent, 

technical information about the invention must be disclosed to the public in a patent application314. 

Pattern: a regularity in the natural world, in human-made design, or in abstract ideas. The elements of 

a pattern repeat in a predictable manner315. Patterns in nature recur in different contexts and at 

different scales and can sometimes be modelled mathematically. Natural patterns include symmetries, 

fractals, spirals, waves, foams, tessellations, cracks and stripes316. 
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Permaculture: a set of design principles centred on whole-systems thinking, simulating or directly 

utilizing the patterns and features observed in natural ecosystems317. 

Pharmaceutical bioproduction: the production of biopharmaceutical drugs from biological sources; 

drugs that are so complex they can only be made in living systems or indeed are a living system (ex. 

cell therapies)318. The terms bioproduction and pharmaceutical bioproduction are often used 

interchangeably.  

Phenotype: the composite of the organism's observable characteristics or traits, including 

morphology/physical form and structure, developmental processes, biochemical and physiological 

properties, behaviour, and the products of behaviour319. An organism's phenotype results from two 

basic factors: the expression of an organism's genetic composition (genotype), and the influence of 

environmental factors. Both factors may interact, affecting the phenotype320.  

Phenotypic plasticity: changes in an organism's behaviour, morphology and physiology in response to a 

new environment, i.e. the ability of one genotype to produce a different phenotype when exposed to 

a new environment321,322. Acclimation (or acclimatisation) is a type of phenotypic plasticity323. 

Photosynthesis: a process used by plants and other organisms to convert light energy into chemical 

energy to fuel the organisms' activities324. This energy is captured by light-absorbing pigments, such as 

chlorophyll325.  

Phylogenetic diversity: a measure of biodiversity that incorporates phylogenetic difference between 

species326. Phylogenetic diversity can be used as a proxy for those “biological units” that represent the 

greatest evolutionary novelty at a global level, revealing species that are most likely to have 

unusual/rare characteristics and adaptations. 

Phylogenetic tree: a branching diagram or "tree" showing the evolutionary relationships among 

species or other taxa (i.e. their phylogeny) based upon similarities and differences in their physical or 

genetic characteristics. All life on Earth is part of a single phylogenetic tree, indicating common 

ancestry327. 

Phylogenetics: the study of the evolutionary history detected through sister-group relationships 

among individuals or groups of organisms (e.g. species, or populations)328. 

Physiology: the study of the functions of living organisms and their parts329. 

Precautionary principle (or precautionary approach): a management concept stating that in cases 

where there are threats of serious or irreversible damage, lack of full scientific certainty shall not be 
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used as a reason for postponing cost-effective measures to prevent environmental degradation (as 

defined in the Rio Declaration)330. Thus, the burden of proof that an action is not harmful falls on those 

taking an action331.  

Prior informed consent (PIC), or free prior and informed consent (FPIC): consent given before access to 

knowledge or genetic resources takes place, based on truthful information about the use that will be 

made of the resources, which is adequate for the stakeholders or rights holders giving consent to 

understand the implications332. 

Process: a series of actions or steps taken in order to achieve a particular objective333. Also defined as 

a method or event that results in a transformation in a physical or biological object, a substance or an 

organism; a change from one state to another334. 

Prototype: an early sample, model, or release of a product built to test a concept or process335. 

Quorum sensing: a system of stimulus and response correlated to population density. In biology, it 

refers to an organism’s ability to detect and to respond to population density by regulating genes336.  It 

typically concerns bacterial communication relying on the secretion and perception of small molecules 

called autoinducers that enable bacteria to adapt their behaviour according to the population size and 

synchronize the expression of genes involved in virulence, antimicrobial resistance and biofilm 

formation337.  

Quorum quenching: the phenomenon of inhibiting or disrupting bacterial quorum sensing, often to 

fight bacterial infections and limit bacteria’s noxious traits338. Quorum quenching has potential 

applications in many different fields including aquaculture, human health, environmental 

management, and agriculture339. 

Regeneration: in biology, regeneration is the process of renewal, restoration, and growth that makes 

genomes, cells, organs, organisms, and ecosystems resilient to natural fluctuations or events that 

cause disturbance or damage340. 

Regenerative design: a process-oriented whole systems approach to design focused on creating 

resilient and equitable systems that integrate the needs of society with the integrity of nature341. 

Regenerative design supports the co-evolution of human and natural systems in a partnered 

                                                             
330 http://www.teebweb.org/resources/glossary-of-terms/  
331 https://www.ipbes.net/glossary  
332 https://www.ipbes.net/glossary  
333 https://toolbox.biomimicry.org/references/glossary/  
334 https://www.biology-online.org/dictionary/Process  
335 https://en.wikipedia.org/wiki/Prototype  
336 https://en.wikipedia.org/wiki/Quorum_sensing  
337 https://www.medecinesciences.org/en/articles/medsci/full_html/2019/01/msc180205/msc180205.html  
338 https://www.medecinesciences.org/en/articles/medsci/full_html/2019/01/msc180205/msc180205.html  
339 Grandclément C, Tannières M, Moréra S, Dessaux Y, Faure D. Quorum quenching: role in nature and applied 
developments. FEMS Microbiol Rev. 2016;40(1):86-116. doi:10.1093/femsre/fuv038,  
https://pubmed.ncbi.nlm.nih.gov/26432822/  
340 https://en.wikipedia.org/wiki/Regeneration_(biology)  
341 https://en.wikipedia.org/wiki/Regenerative_design  
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relationship342, aiming to reverse damage and restore ecosystems343. The term "regenerative" 

describes processes that restore, renew or revitalize their own sources of energy and materials344.   

Resilience: the capacity of social, economic and environmental systems to cope with a hazardous 

event or trend or disturbance, responding or reorganizing in ways that maintain their essential 

function, identity and structure while also maintaining the capacity for adaptation, learning and 

transformation345. 

Science: a systematic, collective enterprise that rationally builds and organizes knowledge in the form 

of testable explanations and predictions about the universe346. 

Science-fiction (or Sci-Fi): a genre of speculative fiction dealing with imaginative and futuristic concepts 

such as advanced science and technology. It often explores the potential consequences of scientific 

innovations347. 

Seed bank: a repository of seeds to preserve the genetic diversity of wild or cultivated plants348. 

Semisynthesis (or partial chemical synthesis):  a type of chemical synthesis that uses chemical 

compounds isolated from natural sources (such as microbial cell cultures or plant material) as the 

starting materials to produce other novel compounds with distinct chemical and medicinal 

properties349.  

Short (food) supply chain: production-distribution-consumption systems characterized by short 

distances or few intermediaries between producers and consumers350. These systems usually concern 

food, but can apply to other products351. 

Soil seed bank: the natural storage of seeds, often dormant, within the soil of most ecosystems352. 

Species: the most basic taxonomic unit (taxon) or category of biological classification. Once described 

and accepted, a species is associated with a unique scientific name353, constituting an undivided 

segment of genealogy. Organisms recognized as members of the same species have common 

characteristics and are capable of mating with one another to produce fertile offspring354. However, 

this definition of a species is not absolute, as exceptions do exist355.  

                                                             
342 Citation: Brown, M., Haselsteiner, E., Apró, D., Kopeva, D., Luca, E., Pulkkinen, K., Vula Rizvanolli, B., (Eds.), 
(2018). Sustainability, Restorative to  Regenerative. COST Action CA16114 RESTORE, Working Group One 
Report: Restorative Sustainability. 
343 Lollini, R., Pasut, W. et al (2020). Regenerative technologies for the indoor environment: Inspirational 
guidelines for practitioners. COST Action CA16114 RESTORE, Working Group Four Report. 
344 https://en.wikipedia.org/wiki/Regenerative_design  
345 IPCC, 2018: Annex I: Glossary [Matthews, J.B.R. (ed.)]. In: Global Warming of 1.5°C. 
https://www.ipcc.ch/sr15/chapter/glossary/ 
346 https://en.wikipedia.org/wiki/Science  
347 https://en.wikipedia.org/wiki/Science_fiction  
348 https://en.wikipedia.org/wiki/Seed_bank  
349 https://en.wikipedia.org/wiki/Semisynthesis  
350 https://en.wikipedia.org/wiki/Short_food_supply_chains  
351 https://fr.wikipedia.org/wiki/Circuit_court  
352 https://en.wikipedia.org/wiki/Soil_seed_bank  
353 https://www.ipbes.net/glossary  
354 https://www.biology-online.org/dictionary/Species  
355 Organisms of distinct species can sometimes interbreed in the wild (there are many cases of plant 
hybridization) or in captivity (e.g. tigron), and although these hybrids are generally sterile there are fertile 
hybrids (e.g. the red frog). 
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Structure: the type and arrangement of the components in a system356. In biology, structures exist at 

all levels of organization, i.e. from the molecular to the cellular, tissue, organ, organism, population 

and ecosystem level357. In ecology, structure can relate to a network or a hierarchy of interrelated 

parts of a system358. 

Substance:  a form of matter having constant chemical composition and characteristic properties, that 

cannot be separated into its constituent elements by physical separation methods, i.e., without 

breaking chemical bonds. A common example of a chemical substance is pure water. Chemical 

substances exist as solids, liquids, gases, or plasma, and may change between these phases of matter 

with changes in temperature or pressure359.  

Sustainability (or sustainable development): the organizing principle for meeting human development 

goals while simultaneously sustaining the ability of natural systems to provide the natural resources 

and ecosystem services upon which the economy and society depend360. A dynamic process that 

guarantees the persistence of natural and human systems in an equitable manner361. 

Sustainable Development Goals (SDGs): a set of 17 goals adopted by the United Nations in 2015 to end 

poverty, protect the planet, and ensure prosperity for all, as part of the 2030 Agenda for Sustainable 

Development362. 

Synthetic: of or relating to products made from artificial substances (by way of chemical or 

biochemical synthesis)363, often copying a natural product364. 

Synthetic biology (or SynBio): an emerging discipline that uses engineering principles to design and 

assemble biological modules, biological systems, and biological machines or, re-design of existing 

biological systems365 for research, engineering and medical applications366. As an interdisciplinary 

branch of biology and engineering, it intersects with biotechnology, genetic engineering367, molecular 

biology, molecular engineering, systems biology, membrane science, biophysics, chemical and 

biological engineering, electrical and computer engineering, control engineering and evolutionary 

biology368. 

System: a set of interacting or interdependent components forming an integrated whole with a 

defined boundary369. Examples of biological systems at the macro scale are populations of organisms. 

On the organ and tissue scale in mammals and other animals, examples include the circulatory system, 

                                                             
356 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
357 https://www.biology-online.org/dictionary/Structure  
358 https://www.biology-online.org/dictionary/Structure  
359 https://en.wikipedia.org/wiki/Chemical_substance  
360 https://en.wikipedia.org/wiki/Sustainable_development  
361 IPCC, 2018: Annex I: Glossary [Matthews, J.B.R. (ed.)]. In: Global Warming of 1.5°C. 
https://www.ipcc.ch/sr15/chapter/glossary/ 
362 http://www.un.org/sustainabledevelopment/sustainable-development-goals/  
363 https://www.merriam-webster.com/dictionary/synthetic  
364 https://dictionary.cambridge.org/fr/dictionnaire/anglais/synthetic  
365 Nakano T, Eckford AW, Haraguchi T (12 September 2013). Molecular Communication. Cambridge University 
Press. ISBN 978-1-107-02308-6.  
366 https://en.wikipedia.org/wiki/Synthetic_biology  
367 Note that genetic engineering represents techniques for altering genetic material, while synthetic biology 
uses genetic engineering (and other techniques) in order to design new biological systems. 
368 https://en.wikipedia.org/wiki/Synthetic_biology 
 369 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
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the respiratory system, and the nervous system. On the micro to the nanoscopic scale, examples of 

biological systems are cells, organelles, macromolecular complexes and regulatory pathways370. 

Systematics: the science linking biological concepts, words and organisms in a consistent manner371. 

Biological systematics underpins the study of the diversification of living forms, both past and present, 

and the relationships among living things through time. These relationships of shared evolutionary 

origin are visualized as phylogenetic trees372. 

Taxon (plural=taxa): a category applied to a group of organisms in a formal system of nomenclature373. 

The organisms within a taxonomic unit are usually inferred to be phylogenetically related and have 

characters in common which differentiate the unit from other such units. 

Taxonomic rank:  the relative level of a group of organisms (a taxon) in a taxonomic hierarchy. 

Examples of taxonomic ranks are species, genus, family, order, class, phylum, kingdom, domain, 

etc.374. 

Taxonomy: the science of naming, defining and classifying groups of biological organisms on the basis 

of shared characteristics and evolutionary relationships 375. Organisms are grouped together into taxa 

(singular: taxon) and these groups are given a taxonomic rank. 

Technology: methods, systems, and devices that are the result of scientific knowledge being used for 

practical purposes (usually to change or manipulate the human environment)376, 377. Technology can 

be the knowledge of techniques, processes, etc., or it can be embedded in machines to allow for 

operation without detailed knowledge of their workings378. 

Technology pull: a biomimetic development process in which an existing functional technical product is 

provided with new or improved functions through the transfer and application of biological 

principles379. Technology pull is considered a “top-down” or “problem driven” process380. See also 

Biology push.  

Tipping point: A level of change in a system’s properties beyond which the system reorganizes, often 

abruptly, and does not return to the initial state even if the drivers of the change are abated381. 

Tissue: an ensemble of similar cells and their extracellular matrix from the same origin that together 

carry out a specific function (for example, in animals: connective, muscle, nervous, and epithelial 

tissues)382. 

                                                             
370 https://en.wikipedia.org/wiki/Biological_system  
371 G. Lecointre, pers. comm., 2019 
372 https://en.wikipedia.org/wiki/Systematics  
373 https://www.ipbes.net/glossary  
374 https://en.wikipedia.org/wiki/Taxonomic_rank  
375 https://en.wikipedia.org/wiki/Taxonomy_(biology)  
376 https://www.collinsdictionary.com/dictionary/english/technology  
377 https://www.britannica.com/technology/technology  
378 https://en.wikipedia.org/wiki/Technology  
379 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
380 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en 
381 IPCC, 2018: Annex I: Glossary [Matthews, J.B.R. (ed.)]. In: Global Warming of 1.5°C. 
https://www.ipcc.ch/sr15/chapter/glossary/ 
382 https://en.wikipedia.org/wiki/Tissue_(biology)  

https://en.wikipedia.org/wiki/Biological_system
https://en.wikipedia.org/wiki/Systematics
https://www.ipbes.net/glossary
https://en.wikipedia.org/wiki/Taxonomic_rank
https://en.wikipedia.org/wiki/Taxonomy_(biology)
https://www.collinsdictionary.com/dictionary/english/technology
https://www.britannica.com/technology/technology
https://en.wikipedia.org/wiki/Technology
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en
https://www.ipcc.ch/sr15/chapter/glossary/
https://en.wikipedia.org/wiki/Tissue_(biology)


Bioinspire-Museum: Glossary 

34 
 

Tool: an object used to extend the ability of an individual to modify features of the surrounding 

environment383. 

Transformation: a change in the fundamental attributes of natural or human systems384. 

Transformative change: a fundamental, system-wide change that includes consideration of 

technological, economic and social factors, including in terms of paradigms, goals and values, required 

to halt the loss of biodiversity and ensure its restoration and sustainable use385.  

Type/type specimen (or holotype): the preserved, designated specimen of an organism used to 

describe a species, and to which the scientific name of that species is formally attached386. Every 

(known) organism has a scientific name that comes from such a description. The most fundamental 

role of natural history collections is safeguarding these type specimens387,388.  

Urban ecology: the scientific study of the relation of living organisms with each other and their 

surroundings in the context of an urban environment389. 

Utilisation of genetic resources: to conduct research and development on the genetic and/or 

biochemical composition of genetic resources, including through the application of biotechnology390. 

Value systems: set of values according to which people, societies and organizations regulate their 

behaviour. Value systems can be identified in both individuals and social groups391. 

Vestigial: refers to an organ or part (for example, the human appendix) which is greatly reduced from 

the original ancestral form and is no longer functional or is of reduced or altered function392. In many 

organisms, vestigial structures are the result of a large evolutionary change that resulted in a 

previously functional structure becoming burdensome and useless393. 

Well-being: a perspective on a good life that comprises access to basic resources, freedom and choice, 

health and physical well-being, good social relationships, security, peace of mind and spiritual 

experience. The concept of human well-being is used in many western societies and its variants, 

together with living in harmony with nature, and living well in balance and harmony with Mother 

Earth394. 

Western science (or modern science): a broad term to refer to knowledge typically generated in 

universities, research institutions and private firms following paradigms and methods typically 

                                                             
383 https://en.wikipedia.org/wiki/Tool  
384 IPCC, 2018: Annex I: Glossary [Matthews, J.B.R. (ed.)]. In: Global Warming of 1.5°C. 
https://www.ipcc.ch/sr15/chapter/glossary/ 
385 https://www.ipbes.net/news/Media-Release-Global-Assessment  
386 https://en.wikipedia.org/wiki/Type_(biology)  
387 https://www.theguardian.com/science/punctuated-equilibrium/2011/apr/12/2  
388 Note that at the supra-specific level (genus and species) the holotype will be a lower ranking taxon of the 
supra-specific taxon (i.e. the holotype of a genus is a species, and that of a family is a genus). 
389 https://en.wikipedia.org/wiki/Urban_ecology  
390 The Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising 
from their Utilization to the Convention on Biological Diversity, 2014: 
https://www.cbd.int/abs/about/default.shtml/  
391 Pascual, Unai, Patricia Balvanera, Sandra Díaz et al. 2017. “Valuing Nature’s Contributions to People: The 
IPBES Approach.” Current Opinion in Environmental Sustainability 26–27: 7–16. 
doi:10.1016/j.cosust.2016.12.006  
392 https://www.biology-online.org/dictionary/Vestigial  
393 https://biologydictionary.net/vestigial-structures/  
394 https://www.ipbes.net/glossary  
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associated with the ‘scientific method’ consolidated in Post-Renaissance Europe on the basis of wider 

and more ancient roots. It is typically transmitted through scientific journals and scholarly books. 

Some of its central tenets are observer independence, replicable findings, systematic scepticism, and 

transparent research methodologies with standard units and categories395. 

Working material: a prepared raw material in a formed or unformed state (solid, liquid, or gaseous 

state) that is used to manufacture components, semi-finished products, auxiliary supplies, or 

operating materials396. 

Zoology: the branch of biology that studies the animal kingdom, including the structure, embryology, 

evolution, classification, habits, and distribution of all animals, both living and extinct, and how they 

interact with their ecosystems397. 

 

                                                             
395 Diaz et al. 2015. “The IPBES Conceptual Framework — Connecting Nature and People.” Current Opinion in 
Environmental Sustainability 14: 1–16. doi:10.1016/j.cosust.2014.11.002    
396 ISO 18458:2015(en): Biomimetics — Terminology, concepts and methodology: 
https://www.iso.org/obp/ui/#iso:std:iso:18458:ed-1:v1:en  
397 https://en.wikipedia.org/wiki/Zoology  
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Bioinspire-Museum Glossary  

In 2019, the French Natural History Museum (MNHN) launched “Bioinspire-Museum” to coordinate and 

promote Bioinspiration across the full breadth of its activities. To support this project, a glossary of common 

terms used in the field of Bioinspiration has been created. The terminology related to this emerging domain 

is developing rapidly. The Bioinspire-Museum Glossary will therefore be adaptive, integrating new terms as 

required; it should be considered a living document that will evolve over the course of the project.     

 

 

 

 

 

 

 


