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about global threats (e.g. climate change) and for guiding national and local authorities (e.g. ecosystem management). Future research is likely to be even more proactive toward societal and environmental challenges, by providing technological innovations and concrete solutions to ensure both nature conservation and its exploitation.

La diversité des innovations issues des Sciences de l'Écologie et de l'Environnement Furthermore, human demography and its expansion impose intense pressure on food and water resources, as do cities and land use. New paradigms are thus required for more sustainable human development, where economics become compatible with societal and environmental concerns. Besides its contribution to recent political, societal and industrial awareness concerning threats to our environment, research in Ecology and Environment is also the source of applications and innovations in various fields. This is illustrated, for example, with the development of new food production systems, such as agroforestry, organic farming, permaculture, and integrated multitrophic aquaculture. These are all based on ecological concepts, which grant the benefits of biodiversity, interactions between organisms and biological recycling processes.

Résumé

Bio-inspiration appears to be one more key-stone concept that encounters much enthusiasm from both scientific and industrial communities, and stimulates a large spectrum of innovative initiatives. Beyond nature inspiration, research in synthetic biology is harnessing the power of nature to solve problems in medicine, manufacturing, and agriculture. Some want to find environmentally sustainable ways to mimic natural resources. There are those who want to elaborate new kinds of medical treatments for deadly diseases. Others again want to grow more productive crops. The promises of such work are vast. Synthetic biology is an interdisciplinary field that aims to design and make biological parts and systems. It will need to become an engineering discipline to take its place in future advanced manufacturing. Within the academic community, studies in Ecology and Environment leading to applications are gaining in popularity, as shown by the high rank (3 rd ) within median journal impact factors recorded for the "Green and sustainable science and technology" journal category, out of 236 journal categories from the Journal of Citation Report. This journal category covers 41 different journals focussing on fundamental and applied research on green and sustainable science and technology, including green chemistry; green nanotechnology; green building; renewable and green materials; sustainable processing and engineering; sustainable policy, management and development; environmental and agricultural sustainability; renewable and sustainable energy; and innovative technologies that reduce or eliminate damage to health and the environment. During these last 30 years, research areas such as mathematics, business economics or technology provided increasing and significant contributions to applied Ecology and Environment studies.

Interdisciplinary research has always been required for resolving fundamental ecological or environmental questions, and even more so when applications are proposed. Because of the vast number of potential combinations of different scientific disciplines (biology, physics, chemistry, mathematics, computer science, geography, social sciences, politics, economy, etc.), the diversity of applications is widespread and may concern a large range of fields from blue biotechnology to management.

The present article aims to explore this diversity by illustrating how studies investigating the characteristics and dynamics of organisms, or of whole (socio)ecosystems, can lead to environmental, societal and industrial applications. Some examples will be provided, based on recently published reports which were brought to the present authors' knowledge, and which encompass a wide range of research topics in Ecology and Environment, from organism characteristics to human-nature interactions1 .

In order to highlight their diversity, as well as their importance, the following sections will provide descriptions of certain applications, based on the observation of a single organism or of a population, organism or organism-environment interactions, and socio-ecological systems.

Applications based on the characteristics of a single organism or population

Historically, observations of living organisms in their natural or experimentally simulated ecosystem, through physiological, ecological and modelling approaches, have led to elaborating ecological concepts, biogeochemical budgets, assessments of exploited resources and human impacts on ecosystems. More recently, studies on organisms have generated innovative technologies for human welfare or wildlife conservation.

Indeed, progress in research concerning the new-found functions of organisms or the compounds they produce, has led to microscopic or macroscopic organisms being mimicked. For example, the ability of viruses to infect specific cells within host organisms, to replicate, destroy the cells, and spread from cell to cell in infectious cycles, has inspired synthetic designs of various delivery vehicles in the human body. [START_REF] Lee | A virus-mimetic nanogel vehicle[END_REF] designed a pH-sensitive nanogel consisting of a hydrophobic copolymer core and two layers of hydrophilic shells. This nanogel evidenced behaviours similar to those of a virus, where it actively infects tumour cells in a receptor-dependent manner, then destroys the cells, before migrating to neighbouring cells and repeating the process anew. Another example is proposed from the ability of the desert ant Cataglyphis to use polarized sky light and to integrate its speed and steps through its eyes, that can be mimicked in order to propose an innovative way to travel without using GPS [START_REF] Dupeyroux | An ant-inspired celestial compass applied to autonomous outdoor robot navigation[END_REF].

Organisms can also be used as raw materials or products of biotechnological interest, using either whole organisms or extractions of purified active molecules.

Using the natural giant extracellular polymeric haemoglobin of the polychaete annelid Arenicola marina as a blood substitute [START_REF] Rousselot | Arenicola marina extracellular hemoglobin: a new promising blood substitute[END_REF] is one of the current promising findings in the domain of human health using natural organisms (BOX 1).

Microorganisms are also known to produce promising molecules such as expolysaccharides, released by microalgae, which evidence significant antitumor effects in the treatment of human colon cancer cells [START_REF] Zhang | Characterization of exopolysaccharides produced by microalgae with antitumor activity on human colon cancer cells[END_REF]. PET or plastics) in their environment, Yoshida et al ( 2016) isolated a novel bacterium, Ideonella sakaiensis, that can use PET as its major energy and carbon source, opening future perspectives for the biological deconstruction and upcycling of mixed plastics. Isolating the Pasteuralla multocida bacteria from a dead darkmantled sooty albatross chick is another example. In this case, the bacteria species was successfully used in a specific tailored vaccine, testing its ability to protect albatross chicks from avian cholera mortality in the field [START_REF] Bourret | Vaccination protects endangered albatross chicks against avian cholera[END_REF]. Such autogenous vaccines, based on a field strain, could be a key tool to effectively protect endangered populations from disease outbreaks.

In addition to detailing their intrinsic characteristics, the in-depth observation of organism dynamics in their environment is essential for understanding their behaviour, and for providing essential information on their controlling growth factors as well. For example, mosquitoes partly rely on olfaction, using it to sense volatiles produced by aquatic microbes, which together with plant detritus serve as food for the larvae. In a recent study, [START_REF] Melo | Geosmin attracts Aedes aegypti mosquitoes to oviposition sites[END_REF] found that the yellow fever mosquito Aedes aegypti detects, with a high degree of sensitivity, geosmin produced by cyanobacteria species that typically live in a eutrophic aquatic ecosystem. These authors also showed that geosmin-baited traps held an increased number of eggs in comparison to control traps. Because the distinct odour of geosmin is responsible for the earthy smell of beetroots, the authors successfully used an extract of beetroot peel as bait in traps and provided an innovative method for trapping and potentially controlling Aedes aegypti.

Biology is an astonishing builder. The ability to exploit this amazing building capacity is now being accelerated by the new field of engineering biology, which applies engineering principles such as standardization, modularization and robustness, to the genetic engineering of complex living systems for specific applications. Very recently, [START_REF] Moffat | A biofoundry workflow for the identification of genetic determinants of microbial growth inhibition[END_REF] demonstrated the identification of bacterial genes associated with the growth inhibition of a plant pathogen, using automated high-throughput antagonistic bacterial assays with the accelerated screening of thousands of mutants. The development of such robotic workflows and technology platforms, called biofoundries, has induced an acceleration of prototyping biological designs for synthetic biology applications.

Studies looking at organism development and behaviour also provide essential information concerning their habitats, and on the physical integrity, quality, habitability and vulnerability of the environment. For example, free viruses spread in ground waters, and are easily transported through pores, tending to follow fast preferential flow pathways as particles with a minimal matrix. Hun et al (2010) followed the presence of infectious viruses from wastewaters to municipal watersupply wells, and showed a relation between wastewater tracers and virus occurrence, over a sufficient time period. The ability of a virus tracing approach to characterize travel times in high-groundwater velocity settings provides insight which was not available using standard hydrogeological approaches. Regarding endangered organisms, [START_REF] Bisson | Energetic response to human disturbance in an endangered songbird[END_REF] used tiny heart-rate transmitters in endangered songbirds (Vireo atricapilla) to show that black-capped vireos quickly acclimate to a limited amount of human disturbance (e.g., recreational activities near wildlife habitat) during the breeding season, which may be an adaptive response for any fast-living species with a short lifespan. The authors suggested that life-history traits are stronger predictors of short-term physiological responses to disturbances than population status. Such new generations of sensors will notably help to refine concepts that will serve as the basis for future models of environmental justice, guaranteeing the right for everyone to live in a healthy, balanced and health-friendly environment, while taking part in its preservation.

In every ecosystem, organisms live in interaction with others through trophic activities, exchange of molecules, communications, competition for common substrates or habitats, and such interactions may inspire innovative applications as illustrated in the following section.

Applications based on organism interactions

In natural ecosystems, some organisms can be more opportunistic than others, but all organisms contribute to the ecosystem, as well as to its functioning and sustainability. Complementarity of habitats and functions amongst organisms which live in the same ecosystem leads to the concept of multifunctionality of an ecosystem, when combinations of species can simultaneously perform more functions and at higher levels, than species can individually. This has been illustrated by an experimental study [START_REF] Godwin | Biodiversity improves the ecological design of sustainable biofuel systems[END_REF], showing that the number of algal species in an intensive algal polyculture enhanced the number of functions at higher levels (e.g. stability, resistance to invasion) than could any of the algal monocultures.

The authors concluded that while an algal monoculture may be the optimal choice for maximizing short-term biomass production, algal polycultures could offer a more stable crop of the desired species over longer time periods. Similarly, [START_REF] Pessiot | Fed-batch anaerobic valorization of slaughterhouse by-products with mesophilic microbial consortia without methane production[END_REF] provided evidence that complex and diversified microbial communities offer considerable advantages in degrading complex organic waste in order to produce biomolecules of biotechnological interest. (BOX 2) Additionally, rarely abundant species may play an important role in communities. [START_REF] Sierocinski | Biodiversity-function relationships in methanogenic communities[END_REF] evidenced a positive relationship between methane production and the richness of the observed species, with little evidence of functional saturation, suggesting that rare species play an important role in methane-producing communities. Therefore, the resilience of methanogenic communities in an anaerobic digester, used to treat waste, will depend on the initial composition, which requires inoculating multiple communities.

BOX 2: AFYREN is founded in 2012 and is a company developing and using microbial innovative assemblages for the transformation of agro-industrial byproducts into 100% bio-based products. These natural organic acids and their derivatives are efficient solutions to produce food and animal feed, flavours and fragrances, lubricants, materials science and life sciences. This production is carried out thanks to its innovative technology, low carbon and zero waste, based on natural microorganisms and patented throughout the world, through 10 families of patents, and is the result of more than 10 years of R&D. It is an "all-in-one" non-GMO fermentation technology that can be transposed to a global scale. https://afyren.com/ © Afyren Close interactions may also occur between very different organisms. This is the case, for instance, for the well-known example of symbiosis occurring in corals, where an animal provides a specific habitat for the algae that produce sugars from photosynthesis which are, in turn, useful to the animal. Such positive interactions between organisms (i.e. facilitation) may be used to increase the resilience and growth of whole communities. For example, [START_REF] Silliman | Facilitation shifts paradigms and can amplify coastal restoration efforts[END_REF] reported that placing propagules next to, rather than at a distance from, each other, for wetland restoration purposes, lowered anoxia and decreased edge erosion stress, leading to increased density and aboveground biomass by more than 100%, on average. This study highlights the use of ecological facilitation theory in restoration designs, used with the aim of enhancing conservation efforts.

What is more, microorganisms living closely to macro-organisms, such as bacteria living in soil close to plant roots, may constitute a source of information on neighbourhood or even host health. In a very recent study, [START_REF] Zolti | The microbiome as a biosensor: functional profiles elucidate hidden stress in hosts[END_REF] reported that the genetic potential (DNA) and the gene expression patterns (RNA) of plantassociated microbial communities can reveal specific stress signals, related to the experimentally changing environmental conditions, that were not observed during the transcriptional profiling of host plants on their own. The authors suggested that microbial profiling could be used as an early microsensor for evaluating in situ conditions experienced by host organisms, and that these could be applied to a wide range of host systems.

Interactions between organisms involving trophic and recycling activities, as classically observed in nature, may also be sources of inspiration for a more sustainable way of producing food, such as permaculture, agroforestry or organic agriculture. Similar ecological concepts can also be applied to marine aquaculture systems, where one farmed species can provide a source of food for another species. [START_REF] Li | Bioremediation of fishpond effluent and production of microalgae for an oyster farm in an innovative recirculating integrated multi-trophic aquaculture system[END_REF] demonstrated that microalgae can grow using fish waste, and oysters can eat algae to produce good-quality, healthy food, reducing the waste generated by aquaculture farms.

The behaviour and growth of organisms are strongly dependent on their living environment, which may, in turn, be modified by these organisms. Such interactions could be used to propose innovative ways for managing natural or anthropized ecosystems, as illustrated in the following section.

Applications based on organism-environment interactions

Animals, plants and microorganisms are not only influenced by their environment, they are also known to strongly influence their surrounding environment themselves, as well as its properties. Some organisms are used as eco-technical processors for the restoration or the ecological management of land, rivers, lakes, oceans and cities. For example, beavers have well known effects on hydromorphology through dam construction. [START_REF] Law | Using ecosystem engineers as tools in habitat restoration and rewilding: beaver and wetlands[END_REF] reported that the introduction of beavers in agriculturally-degraded fens increased light penetration (through direct removal or flooding-induced recession of the tree canopy or taller understory herbs) and elevated soil moisture (from dam creation). The combined effect of grazing and waterlogging by beavers increased plant diversity and heterogeneity after 12 years of presence. This illustrates a passive but innovative action to face the problems of wetland habitat degradation.

Regarding exploited ecosystems, providing a description and understanding of the functioning of such agricultural ecosystems (i.e. agro-ecosystems) make it possible, for example, to propose alternative solutions to the use of chemicals for rodent control. Ecological findings, such as the use by common voles of tunnel networks dug by moles, as well as tall grass, as refuges from red foxes and birds of prey, can be used to reduce common vole densities by destroying such refuges, and thus avoiding the use of poisoned rodent bait in agro-ecosystems [START_REF] Coeurdassier | Unintentional Wildlife Poisoning and Proposals for Sustainable Management of Rodents[END_REF]. Such an ecological approach to rodent control could help resolving conservation and agriculture issues. Innovative approaches and implementations of bio-indicators for environment management are also proposed. Studies concerning the relationships between soil physico-chemical properties and biological assemblages, that may considerably influence the functioning of the system through synergies or antagonisms, have led to the identification of three main soil functions (i.e. carbon transformation, nutrient cycling and structure maintenance). Indicators, based on variables related to those three core functions, were then proposed by [START_REF] Thourmazeau | Biofunctool®: a new framework to assess the impact of land management on soil quality. Part A: concept and validation of the set of indicators[END_REF] in order to provide a direct assessment of soil quality. These can then be used for managing cropping systems or capacity building by local stakeholders (BOX 3). original approach can improve the application of the mitigation hierarchy (avoiding, reducing and compensating for the impacts on biodiversity), especially by anticipating future land and conservation conflict areas. Using an experimental approach, Balbi et al (2019) followed the individual movement patterns of trans-located and radiotracked hedgehogs (Erinaceus europaeus) in the city of Rennes (France). They observed that individuals travelled longer distances, moved faster, and were more active in highly connected contexts, as opposed to disconnected ones. The authors thus validated the ecological relevance of modelling analysis, which identifies routes between habitat patches that minimize the cumulative resistance to movement (i.e., the cost of movement), and correspond to paths of higher movement probability. In this way, such an analysis identifies highly connecting areas, and could now be easily implemented by urban landscape planners.

Despite the increasing human needs for growth and welfare, a better integration of nature in everyday human life is possible for the benefit of all, as illustrated in the following section.

Applications based on socio-ecosystems

Understanding the origin and the consequences of environmental changes requires a review of ecological processes while considering their links with social processes. The concept of socio-ecological systems (SESs) is now widely used to describe the relationship between social, economic, cultural, political, and ecological functions, as well as their temporal co-evolutions. Observing and modelling SESs led to several innovations, which intend to provide combined services to "un-disturb" SESs by restoring their ecological functions, and even compensating for ecological disturbances.

Global Ecology and interdisciplinary studies thus paved the road towards strategies offering mutual benefits to biodiversity and to people. Nature reintroduction within cities also directly profits wildlife and the conservation of threatened species. The ecological and physical functions of urban green spaces also take part in various other services which benefit the human population, such as social capital, soil infiltration, reduction of pesticide needs, carbon sequestration, and awareness of nature preservation. For example, [START_REF] Mavoa | Higher levels of greenness and biodiversity associate with greater subjective wellbeing in adults living in Melbourne, Australia[END_REF] investigated the relationships between greenness (satellite data), biodiversity (fauna and flora inventories), and blue space (water areas), with the subjective wellbeing of people living in metropolitan Melbourne (Australia). They evidenced that subjective wellbeing was associated with greenness (overall, private and public) and biodiversity, and highlighted the significance of the association between private greenness and subjective wellbeing.

Faced with the high heterogeneity of urbanized areas and the complexity of interactions, modelling tools are still being developed to better consider the interactions between buildings, vegetation, atmosphere and solar energy. These tools provide new insights that can help urban designers to work with nature, whilst taking into consideration climate, vegetation, biodiversity, topography, as well as human behaviours and needs (bioclimatic concept). Using such a digital tool, in addition to onsite measurements, [START_REF] Hsieh | A simplified assessment of how tree allocation, wind environment, and shading affect human comfort[END_REF] demonstrated that wind speed and shading both influenced human comfort. Indeed, these authors showed that excessive planted trees in an urban subtropical area, without considering wind corridors, can affect urban ventilation and thus reduce their cooling effect. . Construction is becoming a source of innovations, arising in order to control and reduce all kinds of fluxes (energy, waste, water, air pollution, etc.). The integration of domesticated microorganisms in human everyday life, through waste recycling or energy consumption reduction, is also a consideration. Given the propensity of microalgae to capture light spectrum energy and release thermal energy, the SymBIO2 consortium, headed by XTU, through Pruvost et al studies (2016), showed that, in summer, microalgae cultivation in thin vertical reactors embedded in building walls can filter sun light and reduce the thermal load on the building, while in winter, excess thermal energy in the cultivation system can be used to warm the building (BOX 4). Indeed, the author demonstrated that human behaviour is a main determinant of building sustainability. [START_REF] Goldstein | Quantification of urban metabolism through coupling with the life cycle assessment framework: concept development and case study[END_REF] applied such metabolism concepts, along with a life cycle assessment (LCA) approach, and on the scale of a city, in order to assess the environmental impacts of five cities along their supply chain and life cycles. These authors suggested that the richest cities may mainly reduce their environmental impacts by reducing personal consumption, while the poorest ones should pay more attention to infrastructure improvement. Such studies help to identify the processes that need to be improved in order to make the entire supply chain more sustainable.

Recycling, managing waste, promoting short lines of supply with social insertion and sharing (products, buildings, experiences & information) are all practices that modern society is (re)discovering. [START_REF] Boyer | Sociotechnical Transitions and Urban Planning: A Case Study of Eco-Cohousing in Tompkins County, New York[END_REF] highlighted an example of social innovations, based on community initiatives and consensus decisions made by cohoused inhabitants in an Eco Village, in the Town of Ithaca, New York. These authors reported low-impact lifestyles and measurably lower ecological footprints with non-profit management, with no sacrifice to quality of life, through the use of common open spaces, community-supported farms, and independent businesses with a net-zero energy budget (the consumers produce as much energy as they consume).

A step further in the SES research process remains to be taken, which needs to involve stakeholders and local populations in order to foster research, as well as the transfer of knowledge and expertise. Indeed, this approach has been applied in a Natura 2000 site [START_REF] Dupont | The contribution of agent-based simulations to conservation management on a Natura 2000 site[END_REF]. Stakeholders were first involved in the coconstruction of a conceptual model, based on vegetation dynamics and human actions (tourist traffic, conservation and agricultural actions). The study suggests that maintaining actions initiated during the implementation of Natura 2000, would also maintain the richness of species, as well as the presence of rare species within plant communities. However, multiplying conservation actions, characterised by a reduction of closed surface areas and an increase in open areas, would have the opposite effect on rare species in different communities.

Studies concerning human and nature interactions, constituting socioecosystems, not only provide new concepts or solutions for a more sustainable living environment; they also help to increase their environmental and social acceptability.

Conclusion

As illustrated above, research in Ecology and Environment may not only provide knowledge on the functioning and threats to ecosystems, it also proposes market-based technological, as well as social, innovative solutions to ensure both nature conservation and human needs and welfare. This is made possible through the stronger integration of human issues within ecological and environmental studies and the urgent demand of humans for a more sustainable living environment For example, the « One World, One Health » concept is a recent one, based upon the existing relations between human health, animal health and environment. A large proportion of infectious diseases are zoonotic diseases, and their impact on human health might greatly affect societies, as well as the economy, as the covid-19 pandemic has sadly evidenced. Research in eco-epidemiology, using the "One Health" approach, highlighted the significance of ecological management opportunities as a possible lever to improve healthcare and limit public health hazards.

Regarding the increasing societal and industrial demand for nature-inspired innovations, the biomimicry approach is an opportunity for research to introduce more environmental ethics, by proposing ecologically-and environmentally-aware innovations, such as the use of degradable materials, reducing the use of natural resources or producing less waste, for instance.

The development of information technology and the increasing public awareness of environmental issues allow citizen science to gain larger audiences of volunteers willing to engage in scientific studies. The number of observations, the scale of resolutions, and the access to local knowledge can therefore be multiplied.

In return, citizen science contributes to lifelong science education and increases the public's understanding of science.

The transfer of ecological and environmental knowledge, concepts and innovations, to society as a whole is crucial in research, in order to foster relationships with stakeholders, as well as industry, but also to gain social acceptance and to enlighten political decisions.

  La recherche en Ecologie et en Sciences de l'Environnement est une source d'applications et d'innovations très diversifiées. L'objectif de cet article est d'explorer cette diversité en décrivant certaines des études les plus récentes qui ont conduit à des applications environnementales, sociétales ou industrielles. En effet, au-delà de l'utilisation des interactions biologiques pour lutter contre l'invasion d'organismes indésirables par exemple, les organismes microscopiques ou macroscopiques sont de plus en plus utilisés comme matières premières ou produits d'intérêt biotechnologique, utilisant soit des organismes entiers, soit des molécules qui en sont extraites et purifiées. Parce que les animaux, les plantes et les microorganismes influencent fortement leur environnement et ses propriétés, certains sont utilisés dans des processus éco-techniques pour la restauration ou la gestion écologique des terres, des rivières, des lacs, des océans et des villes. La compréhension approfondie du fonctionnement des (socio)écosystèmes et des services (socio)écosystémiques associés conduit également à proposer de nouvelles implémentations d'indicateurs de gestion environnementale. Les recherches passées et présentes en Ecologie et en Sciences de l'Environnement se révèlent être essentielles pour sensibiliser et guider la société civile et les autorités publiques. Les recherches futures seront probablement encore plus proactives face aux défis sociétaux et environnementaux, en apportant des solutions concrètes pour assurer à la fois la conservation de la nature et son exploitation. Introduction Decades of interdisciplinary research in the fields of Ecology and Environment, based on observations, experiments and modelling, evidenced local and global threats to biodiversity and habitats, alerting the public opinion and governments. The origin and impacts of global changes, such as water eutrophication, plastic and toxic pollutions, invasive species, or the emergence of pathogens, are intensively investigated, leading to innovative mitigation solutions, new ecosystem management protocols and government laws.

BOX 1 :

 1 Hemarina is a company founded in 2007 and specialized in the development of universal therapeutic oxygen carriers based on the properties of Lugworm (Arenicola marina) hemoglobin. The prospects for therapeutic applications are immense because this molecule is a technological platform; it can be used wherever oxygen is involved and potentially at all levels of the living organism (cell, tissue, organ and organism). As a result, all ischemic diseases (resulting from low blood flow and oxygen deficiency) are potential pathways for development. https://www.hemarina.com/ © Mathieu Le Gall Isolating organisms that are well-adapted to a specific environment because of their unique metabolic or ecological abilities is of particular interest. For instance, by screening natural microbial communities exposed to Poly-ethylene terephthalate (i.e.

BOX 3 :

 3 Biofunctool® is an in-field 340 package to assess the impact of 341 agricultural practice on soil functioning. 342 Biofunctool® indicators evaluate in situ 343 the quality of soil through the 344 measuring of the functions driven by 345 soil biotic activities (respiration, nutrient 346 cycling, carbon sequestration, soil 347 structure). These tools are meant to be 348 financially accessible and easy-to-use, 349 not requiring a high level of expertise. Regarding wildlife within urban ecosystems, large-scale ecological networks are important for the conservation of species, since insuring landscape connectivity will allow individuals to move and exchange genes, thereby ensuring the survival of populations. Tarabon et al (2020) used a habitat network connectivity model based on landscape graphs in order to estimate the impacts of projected urban dynamics on the habitat of species in an ecologically relevant way. They demonstrated that the most highly impacted animal species by the future urban sprawl of a large city were those associated with open and semi-open areas and cultivated plots. Such an

  [START_REF] Chazdon | People, primates and predators in the Pontal: from endangered species conservation to forest and landscape restoration in Brazil's Atlantic Forest[END_REF] showed how the development of riparian corridors, connecting forest fragments in the Pontal do Paranapanema region of São Paulo State (Brazil), over the course of 35 years and tended by local farming families, allowed the latter to benefit from the intermingled trees, wildlife and crops. Indeed, the reforested corridors facilitated the movement of endangered wildlife between core zones of the forest, and further played a role in carbon neutralization and storage in the Pontal region. Local people, who were involved in this trajectory, gained income, food security and knowledge, as well as a growing sense of concern for ownership and collective responsibility towards wildlife and forest conservation.

BOX 4 :

 4 XTU is an award-winning architecture, ecological innovations and design firm founded in 2000. Located in Paris, France, XTU specializes primarily in academic and environmental research in addition to residential and cultural buildings. XTU engages its innovative research on the themes of bio-inspired and photosynthetic architecture. In addition to these innovations, XTU also develops biofacades(EP2734681A2, 2009 and EP2367926B1, 2011) for cultivating plankton species on the exteriors of buildings and creating new architectural ecosystems. A first microalgae-producing biofacade will be settled onto the AlgoHouse building in Paris in the following years. https://www.xtuarchitects.com/ © XTU Using a metabolic approach, conceptualizing constructions as organisms which require goods and energy to maintain functionality and support growth, while emitting waste as a by-product, Yi (2018) qualified the performance of a building.

  

This article is the result of the reflection carried out by the collective of the INEE-CNRS Multidisciplinary Thematic Network RTP "Innovations in Ecology and Environmental Sciences", which follows the INEE-CNRS days on Future Scientific Challenges organized in

 2017 (22-24 February, Bordeaux, France).
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