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Supplement I. Definitions used for the impact archetype categories
Feedback loops play a crucial role in understanding and managing the complex relationships between elements of the nexus (Liu, 2017; Liu et al., 2013; O’Connor et al., 2021). Feedback loops can become important if critical thresholds or tipping points are reached. As an applied example on invasive alien species, feedback loops are processes that either amplify (positive feedback loop) or diminish (negative feedback loop) the effects of a biological invasion. Feedback loops can amplify or weaken the effects of biological invasions, causing a chain reaction to repeat itself. (Source: IPBES glossaries)
Reinforcing feedback loop is that which accelerates change in a system towards a positive or negative trend. A human-nature feedback that continually increases ongoing or future e.g. biological invasions. (Source: Senge 1990, 5th edition, Sinclair et al., 2020)
Balancing feedback loop is that which maintains the system in a stable state. This can be positive or negative depending on the desired state or change in the system. A human-nature feedback that continually stabilizes or reduces ongoing or future e.g. biological invasions. (Source: Senge 1990, 5th edition, Sinclair et al., 2020)
Cascading impact is triggered when one initial event causes a series of subsequent crises (or beneficial events), typically across interconnected systems. The 2020-2022 California drought is one example: historical drought led to a variety of cascading shocks, including declines in agricultural production, wildfires and deteriorating air quality, and a strain on energy supply. These shocks had their own set of impacts-both individually and in combination-including $3 billion in crop revenue losses, health emergencies and increased healthcare costs, biodiversity loss and increased greenhouse gas emissions, and higher energy costs. (Source: UNDRR)
	
	
	



Compounding impact occurs when multiple risks (or benefits), such as extreme weather events, economic disruptions, or pandemics, coincide or interact, amplifying their collective impact. A recent example is the global food security crisis exacerbated by the war in Ukraine, the COVID-19 pandemic, and climate-induced droughts and floods in key agricultural regions. This combination of factors created a "perfect storm" that severely disrupted food supplies and pushed millions into hunger. (Source: UNDRR)
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Supplement II. Example template for evidence analyses and synthesis
(full dataset available on zenodo: 10.5281/zenodo.21891813)
Table S1. Synthesis of impact evidence and policy implications - terrestrial, positive impact
	Realm
	Terrestrial (Positive)

	Synthesis of impact evidence 
	Positive impact from biodiversity (uni):
Peatland reduces total carbon emission (BEW20). 
Biomass from excess forest residue contributes to energy generation for district heating (BEW33). 
Landrace conservation provides benefits to plant functional traits (BFH13). 
Forest with hiking routes can have diverse physical and mental health benefits (BHT2).
Green space enhances physical activities and human health (BHT36).
Green infrastructure is associated with reduced human disease associated with transport (BHT56). 
Peat soil acts as important carbon sink and mitigates climate change (BHW15). 

Positive impact to biodiversity (uni):
Road verges, pastures, and meadows provide habitats for biodiversity (BFT7). 
COVID lockdown reduced traffic, which reduced wildlife vehicle collision (BHT39). 
Green measures to improve energy performance and resilience of buildings increase green roofs and public green space (BET8). 
Road and railroad verges restore red list species (BFT51). 
Agricultural grassland and road verges increase grassland species richness (BFT54). 

Reinforcing feedback loops from/to biodiversity towards a positive trend (bi):
Short rotation coppice willow supports biodiversity while generating biomass for alternative energy (BEF7). 

Balancing feedback loops from/to biodiversity towards a positive stable state (bi):

Positive cascading (series of) impact from/to biodiversity (multi):  
Preservation of biodiversity and healthy conscientiousness drive consumer preference to local food consumption. Reduced transport from localized production and consumption and reduced energy use from less frozen food, reducing environmental pressure and GHG emissions (BEF10). *cascading and compounding
Wild waste land sites serves as a habitat for wild edible plants, which allows garden-based kitchen in schools that contributes to practical knowledge on food supply with experience in nature, educate on rare and vulnerable plant species as well as poisonous plants, contaminants in foraged food, diversification of healthy diet through local production, and overall raises awareness on nature (BFH59). *cascading and compounding 
Willow riparian buffer strips supporting biodiversity leads (or mitigates) to nutrient rich runoff from farming and has positive effect on water quality (BEF7).

Positive compounding (multiple of) impact from/to biodiversity (multi):  
Climate change adaptation and health policies can include measures on restoring ecological balance in urban areas. Green spaces in urban areas act as carbon sinks and have cooling effect (BET8). *cascading and compounding impact with cross-sectoral co-benefits
Types of vegetation affects energy balance and water holding capacity (BEW6).*no effect or can be both directional
Wild plant taxa are locally used for food as well as medicinal practices (BFH17)
Bat populations can reduce adult mosquito density and agricultural pests (BFH58). 
An integrated urban sewer systems have positive impacts on food, health, biodiversity, urban ecosystems, water system, and climate mitigation and adaptation (BHW19). 
Forest ecosystems regulate water supply and quality and contribute to human health while providing bioenergy sources for climate mitigation (BEH5). 
Vegetation in green spaces buffers against particular matter emitted from vehicles through stomatal uptake and improve air quality and public health (BHW5, BHT7).


	Policy implications and recommendations (forward looking, action oriented)

	Biodiversity:
Biodiversity in terrestrial ecosystems offers multiple benefits across nexus elements, such as reducing carbon emissions (e.g., in peatland (BEW20, BHW15), energy generation (e.g., from biomass) (BEW33), and mental and physical health (e.g., recreational use of nature or green infrastructure reducing human disease) (BHT2, BHT36, BHT56). Enhancing the contribution of biodiversity to positive outcomes in these sectors requires deepening knowledge about the nature and extent of these interactions and targeting policies to leverage them. Better integration of these co-benefits of biodiversity to other sectors needs to occur alongside better knowledge of and policies targeting the contribution of biodiversity to co-benefits in other sectors, such as green measures for energy performance (e.g., green roofs and public space) (BET8) or road verges and agricultural grassland (BFT7, BFT51).
Climate:
Biodiversity and ecosystems plays an important role in directly mitigating climate change (e.g., preserving peatlands) (BEW20), or providing alternative energy sources (e.g., biomass) (BEW33). In addition, climate adaptation and health-related policies can also include measures that restore ecosystems, such as with green spaces in urban areas (BET8). More ambitious policies that integrate biodiversity and climate agendas are needed to ensure these benefits act in synergy. In addition, cascading effects of more biodiversity-friendly action in sectors such as food and transport, e.g., local food consumption that reduces food miles and energy consumption for storage (BEF10), has knock-on effects to also reduce emissions across sectors. Increased integration of the biodiversity and climate agenda not only requires integration across these policies but across sectors.
Food:
Agricultural ecosystems can, when managed appropriately, directly positively impact biodiversity.  However, indirect and cascading impacts from and to biodiversity offer opportunities for enriched policies. For example, preservation of biodiversity can drive preference for local food consumption, which in turn reduces transport and energy consumption through food supply chains, which in turn reduces environmental pressures (BEF10). Similarly, wild wasteland sites can become habitats for wild edible plants, which can then be used in gardening and education on foraging to improve environmental awareness (BFH59). Positively leveraging these synergies requires holistic policies that not only focuses on land-based practices but the ripple effects toward cultural perceptions and behaviour that can drive positive feedback loops toward greater sustainability.
Water:
Integrated urban sewer systems have numerous positive impacts on multiple sectors including and beyond biodiversity, offering a key leverage point (BHW19). Greater attention to the integration of water across nexus outcomes is needed.  
Energy:
Biodiversity positively impacts energy production by offering a source of biomass, which in some cases – such as with short rotation coppice or forest ecosystems – in turns supports biodiversity (BEF7). Similarly, green measures to improve energy performance and resilience of buildings (e.g., green roofs) (BET8) offer synergies between energy and biodiversity outcomes. These kinds of synergies are often ignored in the development of siloed policies but, if integrated, would offer justification for more ambitious initiatives.
Transport:
Changes toward more sustainable transport – such as reduced traffic volumes – can positively impact biodiversity (e.g., reduced wildlife collisions) (BHT39) and transport infrastructure (e.g., road and railroad verges) can be managed to improve habitat (BFT7, BFT51). Conversely, improved biodiversity and associated conscientiousness can drive consumer preference toward more localised food, reducing transport food miles and thus reducing environmental pressures overall (BEF10). Again (as with ‘food’ above), more holistic policies are required that consider the integration of sustainability policies across sectors and the feedback effects of changing consumer preferences and behaviour in achieving environmental outcomes.
Health:
Ecosystems directly and indirectly impact human health. Wild plant taxa are used in medical practices (BFH59), forests with hiking routes or green spaces offer physical and health benefits (BHT2), green infrastructure reduces human disease associated with transport(BHT56). In a more cascading example, wild edible plans provideeducational opportunities that allow people to diversify their healthy diets and further raise awareness on health issues (BFH59).Interestingly, negative health outcomes for people can also positively impact the environment, such as through reduced wildlife vehicle collision (BHT39). Until the policy landscape changes to view human health as intricately connected to biodiversity, these indirect effects that can create conflicts and trade-offs between human health and nature. More holistic policies like One Health offer a framework to pursue more sustainable practices overall.




Supplement III. Summary of impact by realm, direction, and type 
Table S2. Example tabulated summary of impact by realm, direction and type from analyses text, generated by Claude LLM
(Prompts: Please tabulate the original text by realm, direction (positive, negative mixed), type (uni, bidirectional - reinforcing, balancing, multidirectional - cascading, compounding) of impact concisely and precisely in an exportable excel file with references (e.g. BEW8).)
	Realm
	Direction
	Type
	Key impact
	References

	Terrestrial
	Positive
	Uni
	Forest/soil conservation, peatlands, and biomass reduce carbon emissions and mitigate climate change
	BEH24, BEW20, BHW15, BEW33, BET47

	Terrestrial
	Positive
	Uni
	Low-intensity land use and bee plant diversity increase crop pollination and yields
	BFW10, BFW42

	Terrestrial
	Positive
	Uni
	Green infrastructure (roofs, spaces) reduces heat vulnerability and improves urban resilience
	BET8, BHW16

	Terrestrial
	Positive
	Uni
	Green/active transport and reduced traffic improve human health and prevent wildlife collisions
	BHT56, BHT12, BHT39

	Terrestrial
	Positive
	Uni
	Road verges, pastures, and meadows provide and restore habitats for specialist species
	BFT7, BFT51, BFT54

	Terrestrial
	Positive
	Uni
	Natural and green spaces absorb pollutants, improve air quality, and enhance physical and mental health
	BHT3, BHT36, BEH16, BHT2

	Terrestrial
	Positive
	Multi
	Biodiversity-driven local food preferences reduce transport, frozen food demand, and GHG emissions (cascading)
	BEF10

	Terrestrial
	Positive
	Multi
	Wild wastelands enable school garden kitchens, educating on food supply, rare plants, and diet diversity (cascading)
	BFH59

	Terrestrial
	Positive
	Multi
	Riparian buffer strips support biodiversity and reduce nutrient runoff, improving water quality (cascading)
	BEF7

	Terrestrial
	Positive
	Multi
	Urban green spaces act as carbon sinks with cooling and health co-benefits (compounding)
	BET8

	Terrestrial
	Positive
	Multi
	Vegetation buffers particulate matter via stomatal uptake, improving air quality and public health (compounding)
	BHW5, BHT7

	Terrestrial
	Positive
	Multi
	Bat populations reduce mosquito density and agricultural pests, preventing human health impacts (compounding)
	BFH58

	Terrestrial
	Negative
	Uni
	Wild boar causes crop damage; Miscanthus transmits fungal disease to cereals
	BFT10, BEF50

	Terrestrial
	Negative
	Uni
	Badgers/cattle linked to bovine TB; invasive mosquitoes transmit zoonotic pathogens
	BFH1, BHT48

	Terrestrial
	Negative
	Uni
	Agricultural intensification and land abandonment reduce semi-natural habitats; pesticides alter ecosystems
	BEH35, BEW24

	Terrestrial
	Negative
	Uni
	Energy generation (fossil and renewable) causes emissions and ecological disturbances; drives land conversion and monoculture
	BEH21, BEH26, BEH33, BEH24, BET47, BEF49

	Terrestrial
	Negative
	Uni
	Wind farms cause patch isolation, altering steppe habitat and reducing avifauna abundance
	BEF17

	Terrestrial
	Negative
	Uni
	Bioenergy infrastructure on hotspots causes habitat conversion, fragmentation, and species collision
	BET50

	Terrestrial
	Negative
	Uni
	Herbicides cause acute/chronic toxicity to honeybees, birds, and worms; persist in environment
	BFH4

	Terrestrial
	Negative
	Bi · reinf.
	Deforestation degrades soil structure and fertility, which in turn accelerates further deforestation – a self-reinforcing collapse toward ecosystem breakdown (reinforcing)
	BEF40

	Terrestrial
	Negative
	Multi
	Global warming increases drought, reducing plant stomatal capacity to mitigate ozone pollution, harming air quality and health (cascading)
	BHW4, BHW1, BHW5

	Terrestrial
	Negative
	Multi
	Fossil fuels cause air pollution harming natural ecosystems, plant species, and biomass (cascading)
	BEH31, BEH26, BEF29

	Terrestrial
	Negative
	Multi
	Intensive agriculture with fertilizers/pesticides reduces species richness, abundance, and landscape stability (cascading)
	BEF35

	Terrestrial
	Negative
	Multi
	Transport and energy infrastructure cause habitat loss, fragmentation, disturbance, invasion, and species mortality (compounding)
	BEF13, BEH29, BET37, BFT18, BET50, BET42, BHT56, BET45, BET53, BEH22

	Terrestrial
	Negative
	Multi
	Transport CO₂ causes acidification and eutrophication leading to biodiversity loss; infrastructure increases flood risk (compounding)
	BHT43, BHT14

	Terrestrial
	Mixed
	Uni
	Renewable energy type and management have varying impacts on species and habitats
	BEH23, BEF35

	Terrestrial
	Mixed
	Uni
	Short rotation coppice and large-scale renewables reduce GHG but have mixed effects on biodiversity depending on location
	BEF26, BEF7, BET43

	Terrestrial
	Mixed
	Uni
	Biofuel crops improve degraded soils but can drive deforestation and land competition
	BEF40

	Terrestrial
	Mixed
	Uni
	Small-scale Miscanthus blocks benefit brown hare; large-scale blocks provide poor habitat
	BEF6

	Terrestrial
	Mixed
	Uni
	Windfarms benefit some plant species via microclimate changes but threaten birds with noise
	BEH22

	Terrestrial
	Mixed
	Multi
	Green transport reduces disease but fragments wildlife habitat; roads lower species richness while surrounding green space fosters microhabitat (cascading)
	BHT56, BHT34

	Terrestrial
	Mixed
	Multi
	Solar co-location with food production reduces agricultural land but lowers overall environmental pressure (compounding)
	BEH29

	Freshwater
	Positive
	Uni
	Hydrological flow, waste treatment, and wetlands/estuaries improve biodiversity and act as carbon sinks
	BEW24, BFW12, BHT3

	Freshwater
	Positive
	Uni
	Pond connectivity increases species richness including amphibians
	BFW21, BTW34, BTW35

	Freshwater
	Positive
	Uni
	Mini hydropower improving river ecology regulates floods and benefits ecosystems
	BEW57

	Freshwater
	Positive
	Bi · reinf.
	Minimum discharge mandate improves aquatic biota and increases fish species, reinforcing recreational and economic value – which in turn supports further conservation investment (reinforcing)
	BEW17

	Freshwater
	Positive
	Multi
	Bivalve diversity reduces bacteria and pollutants in freshwater, improving trout quality as food (cascading/compounding)
	BFW11

	Freshwater
	Positive
	Multi
	Coastal wetlands buffer floods and improve water quality, enhancing human security and health (compounding)
	BHW2

	Freshwater
	Positive
	Multi
	Urban blue spaces provide habitat, carbon sequestration, heat mitigation, and recreational benefits (compounding)
	BHW39

	Freshwater
	Negative
	Uni
	Extreme weather, pesticides, invasive snails, and altered hydrology harm wetland biota and biodiversity
	BHW2, BFW17, BFH11, BTW41, BEW4

	Freshwater
	Negative
	Uni
	Transport infrastructure fragments aquatic habitat; road density reduces amphibian species richness
	BTW34, BTW43, BFT3

	Freshwater
	Negative
	Bi · reinf.
	Agricultural nitrate increases dissolved inorganic nitrogen, degrading groundwater-dependent vegetation and eroding natural filtration capacity – allowing further nitrate accumulation in a self-reinforcing deterioration loop (reinforcing)
	BFW31

	Freshwater
	Negative
	Multi
	Climate heatwaves increase cyanobacteria in freshwater, causing cyanotoxin episodes harmful to animals, plants, and humans (cascading)
	BHW7

	Freshwater
	Negative
	Multi
	Road pollutants (PAHs, de-icing salt, livestock runoff) reduce macroinvertebrate richness and aquatic species (cascading)
	BTW45, BTW40, BTW33

	Freshwater
	Negative
	Multi
	Altered discharge, dam fragmentation, sediment, and pollution jointly impact migratory fish, amphibians, and macroinvertebrates (compounding)
	BEW17, BEW30, BEF36, BEW56

	Freshwater
	Negative
	Multi
	Combined hypoxia, pesticides, and PCBs alter fish/shellfish biochemistry and physiology with human health implications via consumption (compounding)
	BHW22, BFH22, BFH31

	Freshwater
	Mixed
	Uni
	Pond type/quality and connectivity affect species richness; hydropower dams reduce fish diversity but increase opportunistic species
	BTW43, BTW31, BTW34, BEW17

	Freshwater
	Mixed
	Uni
	Mini hydropower less harmful than large-scale but still fragments habitat and impacts vegetation and fish
	BEW57

	Freshwater
	Mixed
	Uni
	Urban water body quality determines whether ecosystem services benefit or harm human wellbeing; urban fishing has social benefits but raises health concerns
	BHW39, BHW38

	Freshwater
	Mixed
	Bi · bal.
	Hydropower operational variability destabilises stream ecosystems through hydropeaking, partially offset by energy storage infrastructure that regulates flow – a conditional balance dependent on technology mix (balancing)
	BET13

	Marine
	Positive
	Bi · reinf.
	Offshore wind farms create artificial reef habitat, increasing biomass and species diversity, which enhances food web dynamics and ecosystem productivity, reinforcing further biodiversity gains (reinforcing)
	BEF8

	Marine
	Negative
	Multi
	Climate change causes sea temperature rise, acidification, fish migration, and ecosystem disruption (cascading/compounding)
	BHW6

	Marine
	Negative
	Multi
	Increased irradiance and temperature raise dinoflagellate abundance in seagrass, increasing toxic algal blooms
	BEW43

	Marine
	Negative
	Multi
	Marine microplastics carry antibiotic-resistant bacteria, harming aquatic ecosystems and human health
	BFH32

	Marine
	Negative
	Multi
	Offshore wind farm traffic and noise affect resting/breeding sites and survival of loons, ducks, and gulls
	BET48, BEF33, BET51, BET52

	Marine
	Negative
	Multi
	Ship traffic disturbs and displaces marine birds and species, altering distribution and behaviour
	BET51, BET43

	Marine
	Negative
	Multi
	Marine transport spreads invasive alien species and ballast water pathogens, causing algal blooms and fish poisoning
	BHT40, BHT52

	Marine
	Mixed
	Uni
	Energy sector policies support climate adaptation but can have undesirable ecosystem impacts
	BET49

	Marine
	Mixed
	Uni
	Hydropower provides renewable energy but stresses salmon lifecycle through temperature and precipitation changes
	BEW8

	Marine
	Mixed
	Uni
	Marine noise from wind turbines has mixed impact; some species can adapt to acoustic changes
	BEF18

	Multi-realm
	Positive
	Uni
	Mussels increase transport of materials from pelagic to benthic systems; good water quality enhances wine quality
	BFW59, BEF1

	Multi-realm
	Positive
	Uni
	Anaerobic digestion and food waste technology reduce ecotoxicity, eutrophication, and acidification across realms
	BFH57

	Multi-realm
	Positive
	Bi · reinf.
	Blue space contact promotes pro-environmental behaviour that reinforces biodiversity conservation; green healthcare teams reduce medical ecological footprint, feeding back into healthier ecosystems (reinforcing)
	BHW34, BEH34

	Multi-realm
	Positive
	Multi
	Reduced fertilizer/pesticide use improves habitat and increases aquatic species abundance (cascading)
	BFW6

	Multi-realm
	Positive
	Multi
	Riparian buffer strips and alley cropping systems improve water quality and reduce agricultural pollutant leaching (cascading)
	BEF7, BFW42

	Multi-realm
	Positive
	Multi
	Urban green space reduces heat islands and benefits physical/mental health; childhood nature contact builds long-term wellbeing (cascading)
	BEH30, BHW35

	Multi-realm
	Negative
	Uni
	Water stress impacts freshwater and terrestrial species; wildlife diseases affect human health
	BET46, BHT54

	Multi-realm
	Negative
	Uni
	Renewable energy infrastructure expansion alters land and sea use, affecting natural capital and ecosystem services
	BET54

	Multi-realm
	Negative
	Bi · reinf.
	Rising atmospheric CO₂ increases water body temperatures, reducing oxygenation and aquatic productivity, further diminishing the ecosystem's capacity to absorb future emissions – a self-amplifying cycle (reinforcing)
	BEH30

	Multi-realm
	Negative
	Multi
	Increased forest cover causes lake brownification, reducing water quality and fish composition/productivity (cascading)
	BEW14

	Multi-realm
	Negative
	Multi
	Soil organic matter decline reduces water retention and soil nitrate, decreasing groundwater quality (cascading)
	BFW8

	Multi-realm
	Negative
	Multi
	Phenological changes increase fire risk and reduce water availability, threatening agriculture and human security (cascading)
	BHW21

	Multi-realm
	Negative
	Multi
	Invasive alien species via transport compete with native plants in grasslands and raise human health risks via transmissive diseases (cascading)
	BHT42

	Multi-realm
	Negative
	Multi
	Climate change and biofuel land conversion alter ecological processes and Earth cycles across all realms (compounding)
	BEH35

	Multi-realm
	Negative
	Multi
	Fossil fuel consumption drives carbon emissions, temperature rise, and biogeochemical cycle alteration across realms (compounding)
	BEF29, BEH30

	Multi-realm
	Mixed
	Uni
	Hydropower has varying terrestrial biodiversity impacts; strategic site selection can limit negative effects
	BEW70

	Multi-realm
	Mixed
	Bi · bal.
	Peatlands sequester carbon but simultaneously release dissolved organic carbon under certain conditions, creating a self-limiting tension between climate mitigation and freshwater quality (balancing)
	BHW15

	Multi-realm
	Mixed
	Bi · bal.
	Hydropower provides flood/drought regulation and water supply benefits while impairing aquatic ecosystems – outcomes determined by scale and management approach (balancing)
	BET43

	Multi-realm
	Mixed
	Multi
	Forest ecosystems regulate water and health benefits but are threatened by climate change while also providing bioenergy (balancing/compounding)
	BEH5

	Multi-realm
	Mixed
	Multi
	Lower land-use intensity raises pollination while higher intensity reduces plant diversity and freshwater quality, harming macroinvertebrates (cascading)
	BFW10

	Multi-realm
	Mixed
	Multi
	Biomass alley cropping increases biodiversity and reduces erosion/pollutants but with variable crop yield outcomes (cascading)
	BFW42

	Multi-realm
	Mixed
	Multi
	Offshore wind farms increase vessel traffic (negative for birds/marine species) but offset more severe impacts of other energy systems (compounding)
	BET43

	Multi-realm
	Mixed
	Multi
	Childhood blue space contact brings lifetime health benefits but poses immediate drowning and waterborne infection risks (compounding)
	BHW35



Supplement IV. Biodiversity indicator categorization on KMGBF 
This study investigates biodiversity indicators used in nexus interactions and proposes two levels of categorization based on regularly clustered measurements. The coarse categories class was then maps onto the Goals A and B and Targets of Kunming-Montreal Global Biodiversity Framework (KM-GBF) guided by the Essential Biodiversity Variable framework (Table S1). This indicator categorization was used in presenting the frequency of studies that use different biodiversity metrics across the literature database, organized by realm, nexus elements, and direction of impact for the assessment of both existing evidence base and evidence gap (Figures 2 and 3).    
Table S3. Categorization of biodiversity indicators
	KMGBF
	Categories
	From Biodiversity
	To Biodiversity

	Goal A
	Genetics
	Genetics/genetic diversity
	Genetics/genetic diversity

	
	Species 
	Species
	Species

	
	
	Species population/distribution
	Species population/distribution

	
	
	Species diversity/richness
	Species diversity/richness

	
	
	Species abundance
	Species abundance

	
	
	Species trait
	Species trait

	
	
	Species condition/status
	Species condition/status

	
	Community
	Community composition
	Community composition

	
	Ecosystem
	Ecosystem
	Ecosystem

	
	
	Ecosystem change
	Ecosystem change

	
	
	Ecosystem condition
	Ecosystem condition

	
	
	
	Ecological connectivity/flow

	
	
	Soil properties
	Soil properties

	
	Habitat
	Habitat
	Habitat 

	
	
	Habitat condition/quality
	Habitat condition/quality

	
	Biodiversity/
Environment
	Biodiversity
	Biodiversity

	
	
	
	Environment/Nature

	
	Vulnerability/
Loss
	
	Biodiversity loss/vulnerability

	
	
	
	Fatalities/mortalities

	Goal B
	Nature’s Contributions to People
	Ecosystem function
	Ecosystem function

	
	
	Ecosystem services
	Ecosystem services

	
Targets
	Land/Ocean
	Green/blue infra/space/access
	Green/blue infra/space/access

	
	
	Land cover/vegetation
	Land cover/vegetation

	
	Management
	Conservation/restoration
	Conservation/restoration

	
	
	Nature-based solution
	

	
	Threat
	Disease potential
	Ecosystem disturbance

	
	
	
	Environmental threat

	
	
	Human-wildlife contact
	Human-wildlife contact

	
	
	Invasive alien species
	Invasive alien species

	
	
	
	Land fragmentation/habitat loss

	
	
	Pollutants
	Pollutants

	
	Awareness
	
	Behaviour/awareness

	
	Finance
	Ecological subsidy
	Ecological costs





Supplement V. Biodiversity evidence frequency data by realm and direction

Data for Figure 2
[image: ]

Data for Figure 4
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Supplement VI. Literature database 
Table S4. Scientific articles reviewed in the database of Kim et al. 2024 (https://doi.org/10.1016/j.scitotenv.2024.171692) 
	Nexus
	Title
	Year
	Journal
	DOI

	BEF
	Barbastelle bats in a wind farm: are they at risk?
	2018
	European Journal of Wildlife Research
	10.1007/s10344-018-1202-1

	BEF
	Bioenergy crops and farmland biodiversity: benefits and limitations are scale-dependant for a declining mammal, the brown hare
	2017
	European Journal of Wildlife Research
	10.1007/s10344-017-1106-5

	BEF
	Biological control of the terrestrial carbon sink
	2006
	Biogeosciences
	10.5194/bg-3-147-2006

	BEF
	Conceptualising multi-regime interactions: The role of the agriculture sector in renewable energy transitions
	2015
	Research Policy
	10.1016/j.respol.2015.05.013

	BEF
	Confronting governance challenges of the resource nexus through reflexivity: A cross-case comparison of biofuels policies in Germany and Brazil
	2020
	Energy Research & Social Science
	10.1016/j.erss.2020.101464

	BEF
	Consequences of a cumulative perspective on marine environmental impacts: Offshore wind farming and seabirds at North Sea scale in context of the EU Marine Strategy Framework Directive
	2013
	Ocean & Coastal Management
	10.1016/j.ocecoaman.2012.10.016

	BEF
	Diet analysis of bats killed at wind turbines suggests large‐scale losses of trophic interactions
	2022
	Conservation Science and Practice
	10.1111/csp2.12744

	BEF
	Environmental Issues as Drivers for Food Choice: Study from a Multinational Framework
	2021
	Sustainability
	10.3390/su13052869

	BEF
	Fate of unproductive and unattractive habitats: recent changes in Iberian steppes and their effects on endangered avifauna
	2006
	Environmental Conservation
	10.1017/S0376892906003146

	BEF
	Identifying leverage points for shifting Water-Energy-Food nexus cases towards sustainability through the Networks of Action Situations approach combined with systems thinking
	2023
	Sustainability Science
	10.1007/s11625-022-01170-7

	BEF
	Insect Declines in the Anthropocene
	2020
	Annual Review of Entomology
	10.1146/annurev-ento-011019-025151

	BEF
	Linking biomass production in short rotation coppice with soil protection and nature conservation
	2014
	iForest - Biogeosciences and Forestry
	10.3832/ifor1168-007

	BEF
	Local effects of blue mussels around turbine foundations in an ecosystem model of Nysted off-shore wind farm, Denmark
	2009
	Journal of Sea Research
	10.1016/j.seares.2009.01.008

	BEF
	Modeling Small Scale Impacts of Multi-Purpose Platforms: An Ecosystem Approach
	2021
	Frontiers in Marine Science
	10.3389/fmars.2021.694013

	BEF
	Monitoring and evaluating the sustainability of Italian agricultural system. An emergy decomposition analysis
	2014
	Ecological Modelling
	10.1016/j.ecolmodel.2013.02.014

	BEF
	Multi-step cognitive mapping of perceived nexus relationships in the Seewinkel region in Austria
	2021
	Environmental Science & Policy
	10.1016/j.envsci.2021.08.004

	BEF
	Response of farmland biodiversity to the introduction of bioenergy crops: effects of local factors and surrounding landscape context
	2014
	GCB Bioenergy
	10.1111/gcbb.12089

	BEF
	Small Hydropower Plants' Proliferation Would Negatively Affect Local Herpetofauna
	2021
	Frontiers in Ecology and Evolution
	10.3389/fevo.2021.610325

	BEF
	The potential of Miscanthus to harbour known cereal pathogens
	2015
	European Journal of Plant Pathology
	10.1007/s10658-014-0519-1

	BEF
	Willow coppice in intensive agricultural applications to reduce strain on the food-energy-water nexus
	2021
	Biomass and Bioenergy
	10.1016/j.biombioe.2020.105903

	BEH
	A global perspective on energy: health effects and injustices
	2007
	The Lancet
	10.1016/S0140-6736(07)61252-5

	BEH
	A sixteen-year reduction in the concentrations of aquatic PAHs corresponding to source shifts in the Elbe River, Germany
	2019
	Journal of Cleaner Production
	10.1016/j.jclepro.2019.03.159

	BEH
	Build Healthier: Post-COVID-19 Urban Requirements for Healthy and Sustainable Living
	2022
	Sustainability
	10.3390/su14159274

	BEH
	Combined heat and power as a platform for clean energy systems
	2021
	Applied Energy
	10.1016/j.apenergy.2021.117686
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