ADDITIONAL FILE 1
Table S1: Additional example datasets and parameters to consider as constraints or exclusions across Steps 1-3 (in either energy or value mapping, depending on the restrictions, stakeholder preferences, and policy context of a given project area). These datasets and thresholds are derived in part from (Ryberg et al. 2020), however the suggested thresholds outlined here serve as a preliminary guide and should be further adjusted to the regional or local context as appropriate. 
	Detailed exclusions
	Excludes
	Low
	Typical
	High
	Unit

	ECONOMIC

	Resource
	
	
	
	
	

	Wind speed
	values below
	4
	5
	7
	m/s

	 Global Horizontal Irradiance (GHI)  
	values below
	none
	3
	5
	kWh/m2 per day

	Road access
	distances above
	45
	10
	1
	km

	Electric grid connection
	distances above
	45
	10
	1
	km

	Land value
	cost above
	*
	*
	*
	*

	CURRENT INFRASTRUCTURE

	Settlements/Buildings 
	feature + buffer
	0
	800
	1000
	m

	Urban
	feature + buffer
	0
	1
	3
	km

	Rural
	feature + buffer
	240
	500
	2000
	m

	Roads
	feature + buffer
	50
	150
	500
	m

	Major roads
	feature + buffer
	50
	200
	500
	m

	Minor roads
	feature + buffer
	50
	100
	500
	m

	Airports
	feature + buffer
	0
	5
	8
	km

	Large & Commercial airports
	feature + buffer
	0
	5
	25
	km

	Airfields
	feature + buffer
	0
	3
	8
	km

	Railways
	feature + buffer
	50
	150
	500
	m

	Powerlines
	feature + buffer
	100
	200
	240
	m

	Mining/industrial areas
	feature + buffer
	0
	100
	500
	m

	Power plants
	feature + buffer
	100
	150
	200
	m

	PV solar farm
	feature + buffer
	0
	
	
	m

	Wind turbines
	feature + buffer
	0
	300
	700
	m

	Gas lines
	feature + buffer
	100
	150
	300
	m

	Radio/cell towers (wind only)
	feature + buffer
	400
	500
	600
	m

	BIOPHYSICAL

	Slope
	
	
	
	

	PV 
	values above
	1
	10
	30
	degrees

	Wind
	values above
	1
	10
	30
	degrees

	Water
	feature + buffer
	0
	300
	3000
	m

	Lakes
	feature + buffer
	100
	400
	4000
	m

	Rivers
	feature + buffer
	100
	200
	400
	m

	Sea coastlines
	feature + buffer
	0
	1
	3
	km

	Elevation (wind only)
	values above
	1500
	2000
	3000
	m

	Soils
	
	
	
	
	

	Sandy
	feature + buffer
	0
	1
	4
	km

	Landcover
	
	
	
	
	

	Artificial surfaces
(wind & large-scale solar)
	feature + buffer
	0
	0 
	500
	m

	Woodlands
	feature + buffer
	0
	300
	1000
	m

	Wetlands
	feature + buffer
	0
	1
	3
	km

	Croplands (PV only)
	feature + buffer
	0
	50
	240
	m

	Rock and ice
	feature + buffer
	
	
	m

	REGULATORY (OTHER)

	Protected areas
	feature + buffer
	0
	1
	3
	km

	Local zoning restrictions
	feature + buffer
	Context-dependent

	Military zones
	feature + buffer
	Context-dependent

	ENVIRONMENTAL (see Guidance Framework Step 2 and Table 2 for more detail)

	Critical habitat
	feature + buffer
	Context-dependent

	Critical migration corridors
	feature + buffer
	Context-dependent

	Natura 2000 sites
	feature + buffer
	Context and often policy-dependent

	Key Biodiversity Areas
	feature + buffer
	Context-dependent

	SOCIAL (see Step 3 and Table 2 for more detail)

	Cultural and historic sites
	feature + buffer
	Context-dependent

	Spiritual sites
	feature + buffer
	Context-dependent

	Recreational areas
	feature + buffer
	Context-dependent

	Tourist zones
	feature + buffer
	Context and often policy-dependent

	Visually aesthetic landscapes
	feature + buffer
	Context-dependent

	Indigenous Peoples and Local Communities (IPLC) lands
	feature + buffer
	Context and often policy-dependent

	Population centers or settlements
	feature + buffer
	Context and often policy-dependent

	Population density
	values above
	Context and often policy-dependent





Table S2: A summary of broad categories for environmental and social elements, types of data to consider and examples of available datasets, and fine-scale indicators or methodological approaches. Note that several data types, such as vistas/landscape aesthetics, may overlap across contributed value groups and are not necessarily mutually exclusive.  
	[bookmark: _Hlk174566767]Value elements
	Filters
	Broad categories
	Rationale
	Data type(s)
	Examples and data availability

	ENVIRONMENTAL
	Coarse
	Vegetation or Landcover
	Landcover datasets serve as a valuable proxy for the coarse filter representation of biodiversity in a place. Advances in remote sensing technologies have enabled more frequent updates and improved consistency and accuracy of landcover datasets across large landscape and through time.

Landcover datasets capture a wide range of habitats and important natural ecological processes, such as fire regimes and hydrological cycles, that are critical for maintaining long-term ecosystem health and the diversity it supports. 

	· Land Cover classifications
	Global Dynamic Land Cover (Copernicus) – an annual global land cover dataset and fractional layers provide land cover information at different classification levels. 
https://land.copernicus.eu/en/products/global-dynamic-land-cover

GLAD Global Land Cover and Land Use Change 2000-2020 - 30m resolution dataset with a focus on quantifying changes in forest extent, cropland, developed lands, surface water, and perennial snow and ice extent (Potapov et al. 2022).
https://glad.umd.edu/dataset/GLCLUC2020

Global Forest Change – Forest Cover change from 2000-2023 and percent tree cover dataset (Hansen et al. 2013). 
https://storage.googleapis.com/earthenginepartners-hansen/GFC-2023-v1.11/download.html

Dynamic World – A near real-time 10m land cover dataset tracking 9 land use and cover types (water, trees, grass, crops, shrub & scrub, flooded vegetation, build-up area, bare ground, and snow & ice) (Brown et al. 2022). 
https://dynamicworld.app/

Habitat maps, Important Plant Areas (IPA)

	
	
	Ecosystems
	Ecosystems are characterized by interactions of living organisms with their abiotic environments and are often represented by proxy datasets such as known aggregation areas or critical habitat areas for important biodiversity assets.  Land cover datasets such as those above can also be manipulated to represent important ecological processes e.g., movement of organisms at different trophic levels.  
	· Protected areas
· Important biodiversity areas
· Landscape condition

	Condition:
The “Forest Integrity Index” represents forest condition based on observed and inferred human pressures and forest connectivity loss (Grantham et al. 2020).
“Free-flowing rivers” provides spatial data on the distribution, condition and connectivity of river reaches (Grill et al. 2019). 
NATURA 2000 –
Protected sites in the European Union designated under the Habitats Directive – Sites of Community Importance (SCIs), and Special Areas of Conservation (SACs). Note, the conservation and access to these areas have social implications given the benefits people derive from wildlife and ecosystem function.
https://www.eea.europa.eu/data-and-maps/data/natura-14
Similarly, other protected area datasets or areas of biodiversity significance:
World Database on Protected Areas
Key Biodiversity Areas (KBA)
Important Bird Areas (IBA), flyways

Global Hydrology Network 

	
	Fine
	Species data
	A fine-filter approach focuses on species-level biodiversity elements that are not adequately represented by a coarse-filter approach alone.  This may, for example, be because of a species’ special conservation status or specific habitat needs. 
	· Species occurrences
· Species distribution models
· Area of Habitat maps
	IUCN RedList Species ranges 
Spatial datasets of the known ranges of more than 166,000 species across several taxonomic groups. These maps often have a coarse spatial resolution and have been criticized for missing local and regional contexts.  Attempts to improve the utility of these range maps include the production of Area of Habitat (AOH) maps (Lumbierres et al. 2022), which refine ranges by removing areas, i.e., habitats and elevation gradients, considered unsuitable for species. 
https://www.iucnredlist.org/resources/spatial-data-download

Global Biodiversity Information Facility (GBIF): GBIF is an international network that aggregates species occurrence and distribution data from numerous institutions.  Although GBIF datasets require expertise to access, manage and analyze, they remain a critical dataset for understanding and tracking biodiversity change over time. 
https://www.gbif.org/

Community science datasets – collections of species-level locational and photographic data gathered by the wider public.  These data are typically made freely available to support scientific research and policymaking. Although community science datasets can vary in accuracy and reliability and often suffer from sampling bias, they nevertheless represent valuable information that might not otherwise have been collected.  Well-known community science datasets include eBird (https://ebird.org/home) and iNaturalist (https://www.inaturalist.org/).  

	SOCIAL
	Coarse
	Cultural
	People and
communities have
connections to places
and their contributions
or meaning. The cultural
values associated with
certain landscapes can
play an important role in
shaping their identities,
perceptions, and quality
of life.
	· Historical significance  
· Spiritual/religious sites 
· Recreational areas
· Community congregation
· Scenic areas
· Vistas/landscape aesthetics*
	Cultural Gems (European Commission Joint Research Center):
An interactive web platform to monitor cultural and creative sites in European cities that compiles locations deemed “cultural and creative spaces” reported by individuals, universities, public and private organizations, as well as OpenStreetMaps. 
https://knowledge4policy.ec.europa.eu/projects-activities/cultural-gems_en
Social Media content:
Social media content, filtered as relevant, can provide information on the importance of specific places and landscapes. For example, the concentration of photos at specific locations may be further filtered with keywords to identify places of greater aesthetic or recreational value. Methods for data downloading and transformation vary by social media platforms and values of interest. 
One peer-reviewed example includes a continental-scale dataset for Europe on landscape values (van Zanten et al. 2016), based on the concentration of filtered photos from FlickR, Instagram, or Panoramia for a given time span. Several studies have applied a similar method at smaller scales (Figueroa-Alfaro and Tang 2017, Yoshimura and Hiura 2017, Langemeyer et al. 2018, Havinga et al. 2021). 
National and subnational datasets, depending on availability:
Important Tourism Areas 
Hunting Areas
Locations of community centers
National Landscape Character Assessments
Landscape aesthetics:
Visibility analyses/viewsheds, integrating social media content (see above example) 

	
	
	Economic
	Demand for large amounts of land for renewable energy expansion can threaten people’s land rights and access to resources. Economic conditions and demographic distribution provide insight on areas with vulnerable populations, potential risks related to land and resource rights, or opportunities for community engagement and/or benefits sharing.
	· Job opportunities
· Income 
· Population density
· Remoteness, proximity to population centers
· Land tenure
· Historically marginalized or vulnerable populations
· Planned settlements
	Population Density:
NASA’s “Gridded Population of the World” (CIESIN 2018) spatially represents the number of persons per square kilometer (at 5 years intervals between 2000- 2020). 
https://www.earthdata.nasa.gov/data/projects/gpw
European Commission’s Global Human Settlement layer (GHSL) (Schiavina et al. 2023) comprises the distribution of residential populations (number of people/cell) that is further disaggregated and informed by information on built-up areas (also see other GHSL layers).
https://publications.jrc.ec.europa.eu/repository/handle/JRC133256
Road networks:
The Global Roads Open Access Data Set (CIESIN 2013) joins road networks between settlements across countries (individual source data varies and ranges from 1980-2010).
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-groads-v1-1.0
Global Roads Inventory Project (GRIP) dataset (Meijer et al. 2018) provides current and future road infrastructure.
www.globio.info
Urbanization:
Probability of urban expansion by 2030 (Seto et al. 2012, 2016) at a global scale, representing forecasts of urban land cover change between 2000 to 2030.
https://data.nasa.gov/dataset/global-grid-of-probabilities-of-urban-expansion-to-2030
IPLC Lands:
Global extent of Indigenous Peoples’ lands based on management and/or tenure rights (Garnett et al. 2018).
Locations and size of areas designated as “Territories and areas conserved by Indigenous Peoples and communities” (ICCAs) (UNEP-WCMC 2024), which are reported by communities and documented in the voluntary ICCA registry.
https://www.iccaregistry.org/
Vulnerability:
NASA’s Global Gridded Relative Deprivation Index (GRDI) (CIESIN 2022) that combines six sociodemographic components to estimate relative levels of deprivation and poverty, including data on built-up areas, child-dependency, infant mortality, the human development index, and intensity of nighttime lights. 
https://map.unbiodiversitylab.org/
Global, high-resolution estimates of UN Human Development Index (HDI) aggregated for first-level administrative units (e.g., states/provinces) (Sherman et al. 2026)
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
National and subnational datasets, depending on availability:
Household income
Unemployment rate
Percent of household income spent on energy costs

	
	
	Ecological
	People often rely on resources from their surrounding environment, through provisioning (i.e., material benefits extracted) and regulating (i.e., material, and nonmaterial benefits from ecosystem processes) ecosystem services.
	· Nature parks
· Freshwater access
· Agricultural or grazing lands, food security
· Ecosystem services

	Agriculture:
NASA-funded “Global Food-and-Water Security-support Analysis Data” (GFSAD30) (Oliphant et al. 2022) provides cropland extent, including permanent plantations, lands cultivated and harvested for food, feed, and fiber at least once in a year, and fallows. The dataset also includes crop types (8 globally predominant types), irrigated versus rainfed cropland, cropping intensity, and change in cropland between 2000-2025.
Ecosystem Services:
“Critical Natural Assets” (Chaplin-Kramer et al. 2023) consists of a global spatial dataset of 14 measures of NCPs, including locally optimized layers that are relevant to RE considerations (e.g., livestock fodder production, access to nature, coral reef tourism).
Co$tingNature (Mulligan 2017) is a web-based tool with several spatial datasets documenting natural capital and ecosystem services, including an aggregated measure of “relative total realized bundled services index” that accounts for 16 ecosystem services (e.g., domestic and commercial timber, non-wood forest products, water provisioning, aesthetic quality services, wildlife services and disservices). 
https://www.policysupport.org/costingnature
World Database of Protected Areas (WDPA) (UNEP-WCMC 2024): 
A global database of protected areas (marine and terrestrial), which also includes locations of UNESCO World Heritage sites.
https://www.protectedplanet.net/en/thematic-areas/wdpa?tab=WDPA

	
	Fine
	Participatory approaches to collect this information: 
Survey-based techniques, focus group discussions, systematic surveys - may be used to assign weights to “coarse” social indicators or identify which social data to include in a suitability analysis 
Participatory mapping, public participation GIS – data reported by community members in a spatial manner may be used to identify hotspots and clusters of social value, preferences, and other participant feedback.
Whenever possible, within the scope of a project, applying a “fine filter” lens for social data can help capture local level information on place-based values and a community’s preferences or priorities. This information is often washed out or inadequately represented in larger scale datasets that serve as proxies. 
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