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The analysis was performed in the following steps: 

1) accessing public registries of organic producers, listed in the report of the IFOAM – Organics International “World of organic agriculture 2018” (Willer and Lernoud, 2018), and contacting IFOAM and certifiers listed in the report. IFOAM contact persons suggested additional contacts, which we addressed in case the data was available,
2) performing additional web searches using google for each country (Supplementary Table 1), contacting national authorities and certifiers in case the data was not public or available for download,
3) data collection, preparation, and assessment of completeness (comparison with IFOAM statistics on organic producers), 
4) geocoding of locations, 
5) spatial analysis: logistic regression in case of complete data, maximum entropy in case of incomplete data. 

To improve reproducibility and increase transparency, we report our study design similar to the form of a PRISMA statement (Preferred Reporting Items for Systematic Reviews and Meta-Analyses (Moher et al., 2009), as provided in the following pages. As this is not a systematic review, we only report steps that are applicable for this study.
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	Introduction

	1. Rationale: Despite the growing number of studies on the importance of local geographic characteristics on the distribution of organic farming, the evidence is limited to a few countries or regions within them. This study presents an overview of organic crop farming worldwide, using data from certifiers and national registries (available online). We specifically analyse the role of geographic characteristics (socio-economic, climate, soil…) on the spatial distribution of organic crop farmers.
2. Objectives: The overall objective of this paper is to explain the spatial variation of organic crop farmers across the globe, and the factors behind their spatial distribution.




	Methods 

	3. Data collection and eligibility: Records on organic crop farmers have been collected systematically from national registries and certifier web pages. Only data on certified organic crop producers was included. We included producers of all crops, food and non-food (e.g. seeds, animal feed). Records on certified organic livestock farms, and processors and traders of organic products were not eligible, as the certificate address does not necessarily represent the location where cropland is managed under organic principles. For example, organic livestock farms can feed animals with feed that is organically produced elsewhere – the location of such farms does not necessarily relate to the location of organically produced feed. Records on crop producers that produce animal feed and raise livestock were included, as here we can be certain that the certificate relates to land managed under organic principles. Records were eligible for inclusion if they were available in Latin script, or if the translation from non-Latin characters resulted in addresses that could be used for geocoding (Japan, Serbia). We considered records in any language and translated registries from other languages than English (reported later in Table S1). 
We divided records per country level in three categories: countries with representative (complete) data, countries with unrepresentative (incomplete) data and countries with unusable data. Records from countries with unusable data were not eligible in our analysis. These were records from countries, where data is available online for everyone to check the validity of certificates if they have the producer number. In such instances, it is not possible to access all data on organic producers (but maybe only a random subset of producers). Such data is described in Table S2, as it may become more accessible in the future. 
Additionally, we excluded duplicate records where it was clear that the certificate presents the same producer, which can hold certificates for different crops. Such certificates were identified by the same producer or operation name, and same address. In our final analyses we included only one record from such duplicates.
4. Information sources: Data available from organic certifiers as reported in “World of organic agriculture 2017” (Willer and Lernoud, 2018), and national registries of organic producers (Table S1). Date last searched 15/01/2018.
5. Search: We used the references provided in the IFOAM report (Willer and Lernoud, 2018) to find data on organic producers. In case there were no references provided, we looked manually for the data on organic producers in the country. In countries, where the registry is not available in English, we used the native language – in total, the collected data is available in 21 different languages, although the majority of the registries are in English, Spanish or French. Search terms in the native language are provided in Table S1.
6. Data recording: We collected data on the location of organic producers by accessing online registries of organic producers (Table S1). Such data was mostly available in the form of a spreadsheet or table, which could be directly used for further analysis. Online tables were copied to spreadsheets, where it was not possible to download them in form of a spreadsheet. In some instances, the records were available in form of a list, where we had to manually add them to a spreadsheet. The form in which the data was available for each country is described in Table S1.
7. Data items: We developed a reporting sheet as part of the data extraction strategy. For every organic producer certificate we collected information on the name of producer/operation (where available), address (street, place, postcode, region, country), and type of crops produced (where available). Data on type of crops was however not available for most of the producers in most countries, as they were often reported in the form of major agricultural activities only (crop production and livestock farm). Often, in the same country, some records had detailed information on the crops, and others not, limiting a more detailed analysis within countries.
8. Risk of bias in records: Bias towards developed countries (developed markets for organic agriculture), risk of bias towards specific crop types, risk of bias towards individual producers in countries where cooperatives are predominant (Latin America, Africa), as one certificate can present hundreds of farmers.
9. Geographical scope: We performed the analysis only in countries with available data, so we did not compare the occurrence of organic producers in countries with complete data with countries where this is not the case. Countries considered in the analysis on a global scale are marked in Figures S1 and S2. The final analyses were also performed only by looking producers’ locations, no matter the crop they produced (in case such data was available).  
10. Geocoding of certificate addresses: All records were geocoded (we identified coordinates for every address) using the google maps (Google Maps, 2017) and mapcarta (Mapcarta, 2017) online tools. The majority of locations (97%) were identified automatically, and only for a small portion we had to manually look for the location. Still, 3363 addresses had to be located semi-automatically or manually. Different measures had to be applied, when geocoding manually. First, parts of the address had to be translated to the local language. For example, the terms ”district” or “street” in Ukraine had to be translated to “район” (raion/rayon) and “вулиця” (vulytsya) respectively. Second, often google maps did not find the address automatically, but found it after the researchers located the town manually (in some regions, such as Latin America, often the same combinations of settlement and region name can be found in numerous cases). Third, the exact address was not identified, but the street was. Fourth, in some cases, the collected records had a typing mistake in the address, which we had to correct manually. Finally, in some locations the online tools did not work, and the researcher had to identify the location themselves. This was often the case in India, where the addresses (street, settlement, region, state) were displayed in the online tools and were possible to identify manually. 
11. Spatial processing: Using the geocoded points, we extracted information on a set of socio-economic, soil and terrain and climate characteristics using publicly accessible global spatial data (described in more detail in Table S3) and a Geographic Information System (GIS) (ESRI, 2015). We then analysed the influence of such geographic characteristics on the spatial distribution of organic farmers. All analyses were performed on a 1 km spatial resolution, using spatial data that was standardized, which enabled comparing the influence of different variables. For larger countries we also performed the analysis on a 10 km resolution. Such countries were Argentina, Australia, Brazil, Canada and the United States of America. In smaller countries, and countries where organic farmers could be found seemingly equally distributed across country territories (these were mostly European countries), such an analysis was not possible. In this case, the presence of organic producers within a 10 km spatial unit would cover the whole countries’ territories. In such countries, working on a 10 km resolution would also generalize some variables with great spatial variability, which we have shown to be important for the distribution of organic producers (slope, altitude, population density, market access, soil characteristics).
12. Statistical analysis: For records within countries with representative data on organic producers, we performed binary logistic regressions. We used different samples of absence (no presence of organic farmer) data, randomly distributed across the countries’ cropland areas. In countries with unrepresentative data, we performed maximum entropy modelling. Both methods are described in more detail in the main text and the following pages.
We additionally evaluated the predictive ability of our logistic regressions. We calculated the Receiver Operating Characteristic’s Area Under Curve (AUC), which we also used as a measure of how organic producers differ from conventional crop producers. We compared the AUC to the share of organic producers (from total crop producers) for every country, to study if the share of organic producers relates to how different they are from conventional crop producers.
Finally, we analysed the difference between individual certified organic crop farmers and certified organic cooperatives. We performed a logistic regression for the records in Peru, as the data on organic producers and cooperatives was available for this country (Figure S3).



	Results

	13. Records selection: The systematic search of organic crop farmers resulted in 121177 individual certificates. We removed 7533 records as they presented duplicate records (same producer, or same address – e.g. family member holding a certificate for a different crop), did not have a valid address (e.g. only a post-box), or was a blank record (e.g. no information except the name). Comparing the numbers of records in each country with the IFOAM statistics (Willer and Lernoud, 2018), we were able to identify 105587 records we could use to perform logistic regression globally. Out of this, 99124 could be used in national scale analysis. The remaining 7137 records were found in countries with unrepresentative data.
14. Records characteristics: The final records originated from various types of sources, from national registries and organic certifiers web pages updated regularly, to seemingly static lists (mostly in the form of pdf files) with no information on past and future updates. Most records only provide the name and address of producer without any detail on the crops produced. In case the certificate presents a group of producers (mostly cooperatives, this is the predominant form of organic farming in Latin America outside Argentina, Brazil, Chile and Uruguay), the number of producers that joined the cooperative was not available. The characteristics of records are provided in Supplementary table 1. 
15. Records bias: In terms of geographic coverage, we mostly mapped organic crop farmers in the highly developed organic markets of North America, European Union, Japan and Australia, together with Argentina and Brazil. We failed to map most producers in Africa and Asia, although they have most organic farmers. National registries and certifier information for most countries in Africa and Asia are non-existent or the data is not available from certifiers (Table S1 and S2). Within African and Asian countries, we mostly mapped farmers close to major cities – it is possible that only such producers are listed online or use certifiers that publish such information. In countries where most of organic crop farmers are joined in an organic cooperative our analysis likely presents a bias towards individual organic crop farmers. We treated each certificate as one record, whereas in such countries one certificate could represent hundreds of farmers. 
It is not possible to estimate the bias related to crop production in terms of crops. The US Integrity database (USDA, 2017) provides information for crop type for most of the producers, however 66% of all farmers produce more than one crop (usually a combination of cereals, vegetables and fruit). 
16. Results of mapping: Simple spatial distribution maps are presented in the manuscript. The data prepared in this paper on the approximate locations of organic farmers are available freely on https://dataverse.nl/  
17. Synthesis of results: Spatial analyses (on different scales) are presented in the main text of the manuscript, and in Tables S5, S6, S7 and S8. On the example of Peru (Figure S3), we show the spatial distribution of cooperatives.




	Discussion

	18. Summary of evidence: Our analysis revealed different spatial context of organic crop farmers across the globe. Still, we observe some similarities, such as a strong occurrence of organic crop farmers in areas with favourable socio-economic conditions: areas with lower poverty levels and better access to markets.
19. Limitations: Limitations of this study exist in the lack of data in developing countries, where most organic producers are. This is due to the fact, that certifiers do not share the information on certificates, or that publicly available registries prevent data collection. Moreover, our analysis could be biased towards particular crops – information on crops is mostly not accessible, or is provided in a way that limited our analysis (certificates that need to be opened manually). We used a wide variety of spatial data on socio-economic, soil and terrain and climate characteristics. Detailed data on the level of socio-economic development, education and gender equality is however not available, and could improve our research.
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Logistic regression was applied only in countries with representative (complete) data – where we can be certain of the location of all presence (organic producers) and absence (no organic producers) records.
Forward conditional stepwise regressions were performed in SPSS 24 (IBM Corp., 2016). Only variables with significance levels p<0.05 were included in the final regression (Tables S5, S6 and S7). Regressions were performed on a balanced sample of presence (organic producers – sample sizes representing the number of unique organic producers are reported for each country) and absence (other cropland areas). In countries where additional analyses with different random samples resulted in significantly different coefficients, we report regressions for different random samples (Table S7). For larger countries (Argentina, Australia, Brazil, Canada and USA), we additionally performed the regression using the spatial data on both 1 km and 10 km resolution (Table S7). 
Beta coefficients (B), present estimates on how strongly the variables influence the probability for the occurrence of organic producers. The variables are standardized, so the B coefficients are used to describe the influence (strength and direction) of individual variables on the distribution of organic producers.
AUC (Area Under Curve of the Receiver Operating Characteristic) values, describe the predicting ability of the regression model for each country. The AUC ranges between 0 and 1. A regression model with completely random data would give an AUC of 0.5. In our case, values closer to 0.5 indicate, that using the selected variables, the model is not able to differentiate between the locations of organic and conventional (non-organic) producers. Lower AUC values can also mean that there is no difference between organic and conventional (non-organic) producers.
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We calculated the results of the maximum entropy modelling for each country (or region, where applicable). Maximum entropy modelling was applied only in countries with unrepresentative (incomplete) data – where we were not certain of the location of absence of organic producers due to incomplete presence records of organic producers. Maximum entropy modelling was performed using the MaxEnt model (Phillips et al., 2017). Maximum entropy is recognized as a suitable approach to studying the geographic distribution of presence-only data, where information on the location of absence data is limited or not available, and the presence data is defined by a relatively small sample (Elith et al., 2011). Using maximum entropy modelling, we calculate the most optimal distribution based on the spatial distribution of records and a set of spatial (geographic) variables (Phillips et al., 2006). 
Locations of organic producers were used as the sample of presence records (sample sizes representing the unique organic producers are reported for each country), with all other cropland areas presenting the background. MaxEnt uses the background as locations where presence/absence is unmeasured, and where the likelihood for presence and absence data is equal (Merow et al., 2013). In our study, we randomly selected 10,000 absence records from the background in every country/region. To account for spatial aggregation of organic farmers at some locations, presence records occurring in the same location were not removed (in some applications, for example in ecology, multiple records in one record are often removed due to uncertainty of presence data, whereas in our case we work with true presence data). Due to the certainty of our records to present locations of organic farmers, we defined the default prevalence of the model to 1. The default prevalence describes the certainty of presence records and is defined between 0 and 1. Our presence data are locations, where organic farmers are found in reality and are not pseudo-observations of phenomena (meaning it was observed at a location but does not mean actual presence). We used the same set of variables as in the logistic regression (described in more detail in the main text and Table S3). 
The result of maximum entropy modelling are response curves to identify the direction of the influence of each considered variable. We used the 'Permutation importance' values (%), standard output of maximum entropy modelling, to describe the contribution of the variable to the final result. In the tables below, the influence direction describes the direction of the effect of the variable and can be positive, negative, or marked as+- (positive to a certain point, then negative, e.g. mid-altitudes). Permutation importance values are estimates on how different variables contribute to the spatial distribution of organic producers in terms of effect size. The permutation importance values do not necessarily result in 100%, as we did not display variables with an influence below 1%. 
In countries where poverty had a significantly high permutation importance, we calculated additional maximum entropy without poverty and included the variables whose shares differed significantly. Such shares are marked with a *. AUC (Area Under Curve of the Receiver Operating Characteristic), describe the predicting ability of the maximum entropy model for each country/region. We used an independent validation sample of 5% of total organic producer records for each country/region, to calculate the AUC.
4

[bookmark: _Toc17129534]Table S1. List of sources of organic producers per country or region. 
Sources to countries that have not been considered in our analysis are also provided (e.g. Germany, Spain). These sources provide data in a way that prevents systematic collection. IFOAM (Willer and Lernoud, 2018) provides data on number of all producers and does not separate crop producers and livestock farms. Representativeness was evaluated by looking at total organic farmer numbers, before selecting crop producers only. Spatial analysis refers to the representativeness: logistic regression (regression) and maximum entropy modeling (maxent). All sources were accessed between October 10, 2017 to January 15, 2018.


	Country, region
	Data format
	Online search term (if link not provided by IFOAM)
	Additional data preparation
	Language
	Total nr. of  crop producers in database / if different, final number (removed duplicates etc.)
	Data representativeness compared to official numbers (IFOAM)
	Spatial analysis method
	Online source





	

	Africa – East: Burundi, Ethiopia, Kenya, Madagascar, Rwanda, Somalia, Sudan, Tanzania and Uganda
	Combination of online lists, online table and downloadable spreadsheet
	No national registries found, records found in other certifiers’ registries
	Combination of data from different registries
	English, French
	185
	Unrepresentative
	MaxEnt
	Certifier:
http://certificat.ecocert.com
Other sources:
https://organic.ams.usda.gov/Integrity/  


	Africa – South: Malawi, Mozambique, Namibia, Zambia and Zimbabwe
	Combination of online lists, online table and downloadable spreadsheet
	No national registries found, records found in other certifiers’ registries
	Spreadsheet with high detail immediately available for analysis
	English
	29
	Unrepresentative
	MaxEnt
	Other sources:
https://organic.ams.usda.gov/Integrity/  


	Africa – West: Benin, Burkina Faso, Cameroon, Chad, Congo, Ghana, Ivory Coast, Mali, Niger, Nigeria, Senegal, Sierra Leone and Togo
	Combination of online lists, online table and downloadable spreadsheet
	No national registries found, records found in other certifiers’ registries
	Combination of data from different registries
	English, French
	93
	Unrepresentative
	MaxEnt
	Certifier:
http://certificat.ecocert.com
Other sources:
https://organic.ams.usda.gov/Integrity/  

	Albania
	Online table and downloadable spreadsheet
	Found through the US Integrity Database
	Spreadsheet with high detail immediately available for analysis
	English
	10 (aggregated to Southeast Europe region)
	Representative
	Regression
	Other sources:
https://organic.ams.usda.gov/Integrity/

	Argentina
	Combination of online tables, and a downloadable pdf list and spreadsheet from national registries and certifiers.
	Operadores / productos orgánicos Argentina
	National registries provide data on organic operators, combining  data from other sources enabled removing handlers, processors and only livestock farms
	Spanish
	651/556
	Representative
	Regression
	National registries: https://datos.agroindustria.gob.ar/dataset/padron-de-operadores-organicos-certificados
http://www.alimentosargentinos.gob.ar/HomeAlimentos/Organicos/documentos/Listado%20de%20Productores%20Primarios.pdf
Certifiers:
http://argencert.com.ar/sitio/descargas/listados-de-clientes/ 
http://www.oia.com.ar/certificaciones/downloads/lista-de-operadores 
Other sources:
https://organic.ams.usda.gov/Integrity/ 
www.bioc.info 

	Armenia
	Downloadable pdf list
	Organic producer* Armenia 
(English search sufficient)
	Combined data from the US registry and two certifiers, corresponds to IFOAM statistics
	English
	34 (no national scale analysis as the sample is too small)
	Representative
	Regression (no national scale analysis as the sample is too small)
	Certifiers:
www.organic-bio.com/ 
http://ecoglobe.com/operators/
Other sources:
https://organic.ams.usda.gov/Integrity/
 

	Australia
	Combination of online tables and downloadable spreadsheets
	Organic producer* Australia directory 
	Combined data from the Australian organic food directory and US registry.
	English
	1192/1183
	Representative
	Regression
	National registries:
http://aco.net.au/Pages/Search/SearchProducts.aspx? 
https://www.organicfooddirectory.com.au/ 
Other sources:
https://organic.ams.usda.gov/Integrity/

	Austria
	Combination of online tables, lists and maps
	Biologisch* landbau OR biologisch*landwirtschaft Österreich verzeichnis
	Online tables and lists needed to be manually copied to a spreadsheet
	German
	19854/18551
	Representative
	Regression
	National registries:
https://biologisch.at/bio-verzeichnis/advanced-search 
http://www.bio-austria.at/biomap  
Other sources (migration to):
www.bioc.info 

	Belgium
	Online forms 
	Biolandbouw vlaanderen (Flanders); Production biologique Wallonie (Wallonia and Brussels together)
	We received a spreadsheet from the three regional authorities (Flanders, Wallonia and Brussels) with certificate addresses. No distinction between crop producer and livestock farm – cropland and pastures (from CORINE land cover) considered in spatial analysis
	Dutch, French
	2015
	Representative
	Regression
	Organic registries for different regions (contacting the authorities necessary):
https://www.bioforumvlaanderen.be/ 
https://www.biowallonie.com/ 
https://agriculture.wallonie.be 

	Bosnia and Herzegovina
	Downloadable pdf list
	Organski proizvodaci Bosna i Hercegovina
	List had to be manually copied to spreadsheet
	English, Serbian / Croatian
	41(aggregated to Southeast Europe region)
	Representative
	Regression
	National registry:
http://www.organskakontrola.ba/page/proizvodjaci.php

	Brazil
	Downloadable spreadsheet and online information system
	Cadastro produtores organicos Brazil 
	Spreadsheet only has name of producer and settlement name, online information system has more detailed information (registration necessary)
	Portuguese
	9200/9004
	Representative
	Regression
	National registry and agricultural information system:
http://www.agricultura.gov.br/assuntos/sustentabilidade/organicos/cadastro-nacional-produtores-organicos 
http://sistemas.agricultura.gov.br/sigorg/web/public/#/home.htm 
Other sources (data will migrate to):
www.bioc.info 

	Bulgaria
	Online list and pdfs of individual certificates
	Organichno proizvodstvo (Органично производство)
	Unusable data: list provides names of producers and only the settlements. The list provides pdfs of individual certificates with addresses, preventing mass data collection
	Bulgarian (Cyrillic)
	/
	/
	/
	National registry:
http://bioregister.mzh.government.bg/front/operators 

	Canada
	Different per province/region. Combination of online tables, maps lists and forms, and downloadable spreadsheets. 
	Organic producer* Canada OR province name (English speaking provinces); Agriculture biologique Canada or Quebec (French speaking provinces)
	Additionally to the data available online, the organic association of the provinces of Atlantic Canada (ACORN) sent us a spreadsheet on organic producers in the region.
	English, French
	2577/2568
	Representative
	Regression
	List of Canadian organic directories (per different provinces or regions):
https://www.cog.ca/home/find-organics/where-to-buy-organic/
http://www.organicfederation.ca/producers-processors-retailers
Organic directory for Quebec:
http://www.losoc.info/ 
Registry for British Columbia (search function):
www.certifiedorganic.bc.ca 
Registry for Ontario:
https://efao.ca/member-directory/
http://csafarms.ca/CSA%20map%20wp.html 
Other sources:
http://www.pivotandgrow.com/resources/business-to-business-directory/ 

	Caribbean
	Online table and downloadable spreadsheet for producers in the Bahamas, Cuba, Dominican Republic, Haiti and Jamaica, 
	No national registries found, records found in the US Integrity Database
	Spreadsheet with high detail immediately available for analysis
	English
	148
	Difficult to estimate, 18% of certificates are for cooperatives without exact producer numbers. Treated as unrepresentative.
	MaxEnt
	Other sources:
https://organic.ams.usda.gov/Integrity/

	Central and South America: Belize, Bolivia, Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, Panama, Peru
	Combination of downloadable pdf lists and online tables for producers
	Certifiers found in the US Integrity Database, their websites had additional data
	Registry of producers in Central and South America. Useful for combining with US Integrity database
	Spanish and English
	1316
	Difficult to estimate, most of the certificates are for cooperatives without exact producer numbers. Treated as unrepresentative.
	MaxEnt
	Certifier BioLatina:
http://www.biolatina.com/productoresc.html 
Certifier Mayacert:
http://www.mayacert.com/clientes.html 
Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/


	Chile
	Combination of online table, downloadable list, and spreadsheet
	Operadores OR productos organicos Chile
	Combined with the US registry
	Spanish, English
	341
	Representative
	Regression
	National registry:
https://www.sag.gob.cl/ambitos-de-accion/certificacion-de-productos-organicos/132/registros 
https://www.sag.gob.cl/content/lista-de-operadores-de-agricultura-organica 
Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/

	China
	Online table and downloadable spreadsheet for producers exporting to the US. Latest data available as online form
	No national registry found. Found in other registries.
	Spreadsheet with high detail immediately available for analysis. Most of the data unusable – users need specific producer name or id to receive the address. No response after contacting bioc.info
	German and English
	269
	Unrepresentative
	MaxEnt
	Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/
Other sources:
https://www.bioc.info/ 

	Colombia
	Combination of downloadable list (pdf) and spreadsheets
	Operadores OR productos orgánicos Colombia
	Combined with the US registry
	Spanish, English
	117/116
	Difficult to estimate, more than half of certificates are for cooperatives without exact producer numbers. Treated as unrepresentative
	MaxEnt
	National registry (search function needs to be used to find ‘operadores organicos’:
www.minagricultura.gov.co 
Certifier biotropico:
http://www.biotropico.com/web/certificacion-de-productos-ecologicos-organicos-listado/ 
Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/
Other sources (data will migrate to):
www.bioc.info 

	Croatia
	Downloadable spreadsheet
	Ekoloska poljoprivreda Hrvatska
	No distinction between crop producer and livestock farm – cropland and pastures (from CORINE land cover) considered in spatial analysis
	Croatian
	2660
	Representative
	Regression
	National registry:
http://www.mps.hr/hr/poljoprivreda-i-ruralni-razvoj/poljoprivreda/ekoloska/upisnici-i-registri 

	Czechia
	Downloadable spreadsheet
	Ekologicky zemedel* Ceska
	Spreadsheet immediately available for analysis
	Czech
	4060/3238
	Representative
	Regression
	National registry:
http://eagri.cz/public/app/eagriapp/EKO/Prehled/Prehled.aspx 

	Denmark
	Downloadable spreadsheet
	økologisk producent / bedrift Danmark
	No distinction between crop producer and livestock farm – cropland and pastures (from CORINE land cover) considered in spatial analysis
	Danish
	3739
	Representative
	Regression
	National registry:
https://lbst.dk/tvaergaaende/oekologi/jordbrugsbedrifter/autoriserede-bedrifter/#c7104 

	Egypt
	Combination of downloadable pdf list and spreadsheet
	Organic producer* / agriculture Egypt
	Data not anymore accessible, contact with COAE necessary
	English
	289
	Representative
	Regression
	Certifier:
http://coae-eg.com/operat.htm 
Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/

	Estonia
	Online form / table 
	Mahepõllumajanduse tootjad Eesti
	Data unusable as only the name of the municipality / region is provided. 
	Estonian
	1889/0
	/
	/
	National registry:
http://www.pma.agri.ee/index.php?id=104&sub=128&sub2=319 

	France
	Online forms
	IFOAM report link, www.agencebio.org 
	Online form for “productions vegetales” needs to be manually copied to a spreadsheet
	French
	13873/13861
	Representative
	Regression
	National registry:
http://annuaire.agencebio.org 

	Germany
	Online form
	Biologisch* landbau OR biologisch*landwirtschaft Deutschland verzeichnis
	Data unusable – users need specific producer name or id to receive the address. No response after contacting bioc.info
	German and English
	/
	/
	/
	National registry (incomplete data):
https://www.oekolandbau.de/bio-siegel/bio-siegel-datenbank/ 

Other sources:
https://www.bioc.info/ 

	Hungary
	Online form
	Ökologiai gazdalkodas Magyarorszag
	Data mostly unusable, as the tables prevent mass data collection. We contacted easy-cert for data, which not possible to share in 2018 due to changes in the online database.
	Hungarian,English and German
	/
	/
	/
	National registry:
https://hu-oko-01.hu 
Certifier:
http://hu.abg-cert.com/ 
(Registry moved to)
http://www.easy-cert.com


	India
	Downloadable pdf lists for Indian states that provide data. Data for the state of Odisha was complete.
	Organic farm* India, organic director* India
	Lists had to be manually copied to spreadsheet. Data in Hindi unusable.
	English, Hindi
	6005 (4313 in Odisha) / 5967 (4275 in Odisha)
	Unrepresentative (representative for Odisha)
	MaxEnt (India), Regression (Odisha)
	National registries (not available for all Indian states):
http://ofai.org/resources/organic-directories/ 
http://ofai.org/resources/organic-farms/ 

	Ireland
	Online table
	Organic farm* OR producer* Ireland
	List can be manually copied or exported as pdf list
	English
	592/578
	Representative
	Regression
	National registry:
https://db.iofga.org/ 
Other sources (data will migrate to):
www.bioc.info 

	Italy
	Online table
	Operatori biologici Italia
	List for “azienda biologica” and “vegetali e prodotti vegetali” can be exported as spreadsheet or manually copied
	Italian
	19112/18985
	Representative
	Regression
	National registry:
www.databio.it/ 
Other sources:
www.bioc.info 

	Japan
	Downloadable spreadsheet
	有機認証事業者一覧 (Yūki ninshō jigyō-sha ichiran)
	Spreadsheet available for analysis (geocoding with Japanese characters possible)
	Japanese
	1545/1485
	Representative
	Regression
	National registry:
http://www.maff.go.jp/j/jas/jas_kikaku/yuuki_jigyosya_list.html 

	Kazakhstan 
	Online list
	Found through Ukrainian certifier
	Online list needs to be copied manually to spreadsheet. 
	English, Ukrainian and Russian
	31 (no national scale analysis as the sample is too small)
	Representative
	Regression
	Certifier:
http://www.organicstandard.com.ua/en/clients
Other sources (data will migrate to):
www.bioc.info

	Latvia
	Online form
	bioloģiskā saimniecība latvijā
	Names of producers with postcodes only. The list provides pdfs of certificates with addresses, however not possible to use (individual certificates need to be opened)
	Latvian
	512/0
	/
	/
	National registry (incomplete):
http://www.bioinfo.lv 

	Lebanon
	Downloadable report with maps
	Organic farm* Lebanon
	Map in report was digitized by researchers using a GIS
	English
	27 (aggregated to the Middle East and North Africa region)
	Unrepresentative
	MaxEnt
	Report on organic farming:
http://om.ciheam.org/om/pdf/b50/05002152.pdf

	Lithuania
	Online form
	ekologinis ukis lietuvoje
	List provides names of producers only, making it unusable. The list provides pdfs of certificates with addresses, however not possible to use (individual certificates need to be opened)
	Lithuanian
	3048/0
	/
	/
	National registry:
https://www.ekoagros.lt/lt/certificates 

	Malaysia
	Downloadable pdf list
	Organic farm* directory Malaysia
	The list is a brochure, all producers need to be manually copied. Bioc.info provides additional info, however inaccessible
	English
	33 (aggregated to Southeast Asia - maritime region)
	Unrepresentative
	MaxEnt
	National registry:
http://www.organicmalaysia.com.my/ 
Other sources (data will migrate to):
www.bioc.info 

	Mexico
	Downloadable table
	Operadores organicos Mexico
	Combination of Mexican and American data
	Spanish
	1698
	Difficult to estimate, most certificates are for cooperatives without exact producer numbers. Treated as unrepresentative.
	MaxEnt
	National registry:
https://datos.gob.mx/busca/dataset/operadores-organicos 
Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/
Other sources (data will migrate to):
www.bioc.info 

	Middle East and North Africa: Algeria, Iran, Israel, Jordan, Palestine and Tunisia
	Combination of online lists, online table and downloadable spreadsheet
	No national registries found, records found in other certifiers’ registries
	Combination of data from different registries
	English, French
	197
	Unrepresentative
	MaxEnt
	Certifier:
http://certificat.ecocert.com 
http://www.easy-cert.com
Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/


	Montenegro
	Downloadable pdf list
	Organska poljoprivreda Crna Gora
	The list “Spisak organskih proizvodaca” needs to be manually copied into a spreadsheet
	Croatian / Serbian
	240 (aggregated to Southeast Europe region)
	Representative
	Regression
	National registry:
http://www.minpolj.gov.me/rubrike/Poljoprivreda/Organska_poljoprivreda 

	Morocco
	Combination of online lists, online table and downloadable spreadsheet
	No national registries found, records found in other certifiers’ registries
	Combination of data from different registries
	English, French
	95
	Representative
	Regression
	Certifier:
http://certificat.ecocert.com 
http://www.easy-cert.com
Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/


	Netherlands
	Online map and list
	Biologisch OR ekologisch bedrijven OR boerderij* Nederland
	The online list needs to be manually copied to a spreadsheet. We received the final data from another researcher.
	Dutch
	1470
	Representative
	Regression
	National registry:
https://www.eko-keurmerk.nl/eko-bedrijven 

	New Zealand
	Combination of online tables and lists
	Organic producer* New Zealand
	Online lists and tables need to be manually copied to a spreadsheet
	English
	600
	Representative
	Regression
	Certifiers:
https://clients.biogro.co.nz/search/products 
https://organicnz.org.nz/business-directory
https://www.asurequality.com/our-industries/organic-certification/find-organic-products/ 

	Norway
	Online list
	økologisk landbruk Norge
	Unusuable as most data inaccessible
	Norwegian
	22/0
	Unrepresentative
	/
	National organic information portal:
https://portal.debio.no/ACM/faces/form/portal/login/home_portallogin.xhtml 
https://www.oikos.no/oekoguiden/omraader/ 

	Philippines
	Downloadable pdf list
	Organic operator* OR producer Philippines
	The list needs to be manually copied into a spreadsheet
	English
	111 (aggregated to Southeast Asia - maritime region)
	Unrepresentative
	MaxEnt
	National directory: 
http://www.bafs.da.gov.ph/index.php?option=com_content&view=article&id=80&Itemid=201  

	Portugal
	Downloadable pdf list
	Operadores agricultura biologica Portugal
	Data unusable. List only contains names of producers and municipalities where they are based. We contacted sativa.pt but they do not collect data on the exact location. Such data available in bioc.info, however inaccessible.
	Portuguese
	8158/0
	/
	/
	National registry:
https://www.sativa.pt/agricultura-biologica/ 
https://www.sativa.pt/wp-content/uploads/2018/11/CFG0111_SATIVA_Operadores_ABIO_20181107.pdf 
Other sources (data will migrate to):
www.bioc.info 

	Romania
	Online lists
	Agricultura ecologica Romania
	Data unusable: the lists are updated regularly resulting in different pages for every time new entries are made (new lists only consist of new entries). Each list provides links to individual certificates, which are pdfs in Romanian.
	Romanian
	/
	/
	/
	National registry:
http://www.madr.ro/agricultura-ecologica.html 

	Serbia
	Downloadable pdf list
	Organski prozvodaci Srbija
	From 2018, the list only provides names of producers, and the authorities need to be contacted to receive the exact addresses. The list “Proizvodjaci u sistemu kontrole i sertifikacije” needs to be manually copied to a spreadsheet
	Serbian
	325 (aggregated to Southeast Europe region)
	Representative 
	Regression
	National registry:
http://www.organica.rs/op-sertifikovani_proizvodjaci.html 

	Slovakia
	Online pdf lis.
	Ekologicke polnohospodarstvo Slovensko
	Since 2018 the data  is available in the form of an online table and the certifier needs to be contacted for the exact address.
	Slovakian
	418
	Representative
	Regression
	National registry:
http://www.naturalis-certo.sk/clients 

	Slovenia
	Downloadable spreadsheet (since 2018, online form)
	Ekološk* pridelovalc* OR kmetije Slovenija
	No distinction between crop producer and livestock farm – cropland and pastures (from CORINE land cover) considered in spatial analysis.
	Slovenian
	3516
	Representative
	Regression
	National registry:
http://www.mkgp.gov.si/delovna_podrocja/kmetijstvo/ekolosko_kmetovanje/nadzorni_sistem/ 
https://webapl.mkgp.gov.si/bioWeb/informacije.php 

	South Africa
	Combination of online lists and downloadable spreadsheets
	Organic producer* South Africa
	The list needs to be manually copied to a spreadsheet
	English
	119
	Representative
	Regression
	National registry:
http://www.go-organic.co.za 
Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/

	South Asia: Nepal, Pakistan and Sri Lanka
	Online table and downloadable spreadsheet
	No national registries found, records found in US Integrity database
	Spreadsheet with high detail immediately available for analysis
	English
	107
	Unrepresentative
	MaxEnt
	Other sources:
https://organic.ams.usda.gov/Integrity/  


	Southeast Asia – mainland Cambodia, Myanmar, Lao PDR, Thailand, and Vietnam
	Online table and downloadable spreadsheet
	No national registries found, records found in US Integrity database
	Spreadsheet with high detail immediately available for analysis
	English
	178
	Unrepresentative
	MaxEnt
	Other sources:
https://organic.ams.usda.gov/Integrity/  


	Southeast Asia – maritime: Indonesia, Malaysia, Philippines, Singapore
	Online table and downloadable spreadsheet
	No national registries found, records found in US Integrity database
	Spreadsheet with high detail immediately available for analysis
	English
	263
	Unrepresentative
	MaxEnt
	Other sources:
https://organic.ams.usda.gov/Integrity/  


	Spain
	Online form
	Operador* ecologico* Espana
	Data “listado de operadores de la agricultura ecologica”unusable. All data on organic producers is available, however the website prevents mass data collection.
	Spanish
	/
	/
	/
	National registry:
https://www.mapa.gob.es/es/alimentacion/temas/produccion-ecologica/registro-general-operadores-agricultura-ecologica/ 

	Sweden
	Online lists
	Ekologiska lantbrukarna
	Data unusable. Limited number of producers in only few locations available online. Unsuccessful attempt to contact the certifier.
	Swedish
	182/0
	/
	/
	National registry:
http://ekolantbruk.se
Certifier:
http://www.krav.se 

	Switzerland
	Online form
	Ökologisch*landbau Schweiz (German search sufficient)
	Data mostly unusable, as the tables prevent mass data collection. We contacted easy-cert for data, which not possible to share in 2018 due to changes in the online database. No response after contacting bioc.info
	English and German
	/
	/
	/
	Certifier (national registry):
http://www.easy-cert.com
https://www.procert.ch/en/certificates-11.html
Other sources (data will migrate to):
https://www.bioc.info/

	Turkey
	Online list
	organik üretim Turkiye
	Online list needs to be manually copied to a spreadsheet
	Turkish and English
	419
	Unrepresentative
	MaxEnt
	Certifier:
http://www.etko.com.tr/en/musteri-listesi.htm
Organic producers exporting to the US:
https://organic.ams.usda.gov/Integrity/ 

	Ukraine
	Online list
	Certified organic farm* Ukraine (English search sufficient)
	Online list needs to be copied manually to spreadsheet. 
	English, Ukrainian and Russian
	285
	Representative
	Regression
	Certifier:
http://www.organicstandard.com.ua/en/clients
Other sources (data will migrate to):
www.bioc.info

	United Kingdom
	Downloadable spreadsheet (2014), current data online form only
	Organic producer* registry United Kingdom
	We received data for 2014 after finishing the analysis, and also include it in the data. Current data unusable – users need specific producer name or id to receive the address. No response after contacting bioc.info
	English
	3588/3563
	Representative
	Regression
	National registry:
https://www.gov.uk/government/publications/currently-registered-organic-farms-in-uk 
Other sources (data will migrate to):
https://www.bioc.info/ 

	United States of America
	Online table and downloadable spreadsheet
	Organic producer* registry United States
	Spreadsheet with high detail immediately available for analysis
	English
	11457
	Representative
	Regression
	National registry:
https://organic.ams.usda.gov/Integrity/

	Uruguay
	Online table and downloadable spreadsheet
	Found through the US Integrity Database
	Spreadsheet with high detail immediately available for analysis
	English
	26 (no national scale analysis as the sample is too small)
	Representative
	Regression
	Other sources:
https://organic.ams.usda.gov/Integrity/



[bookmark: _Toc17129535]
Table S2. List of sources for organic producers that provide data for numerous countries that have limited usability or are not possible to use.
The certifiers below provide complete data on a producer only in case of possession of a unique producer identification number (e.g. Germany, China). This enables consumers to check whether a certain producer has a valid certificate, while ensuring for privacy of producers. Some certifiers and countries only provide of random number of producers within a territory, usually limited to a few producers (often out of hundreds). In both cases this disables systematic and unbiased mapping of organic producers. To solve the incompleteness of publicly available data, we unsuccessfully contacted certifiers and responsible institutions to obtain access to the full datasets. All sources were accessed between October 10, 2017 to January 15, 2018.


	Certifier / registry
	Data format
	Comment
	Language of data
	Total nr. of crop producers in database
	Link to data

	bioC Directory of Certified Organic Operators
	Online directory for different certifiers (currently 44 certifiers from 23 countries are using it, more are switching to it).
	Data unusable – users need specific producer name or id to receive the address. No response after contacting bioc.info
	English
	Over 100,000, and rapidly growing
	www.bioc.info 

	Easy-Cert Certificates, label approvals, products, standards
	Online tables for producers in German speaking countries, data migration to bioc.info
	Data mostly unusable, as the tables prevent mass data collection. We contacted easy-cert for data, which were not possible to share in 2018 due to changes in the online database.
	English and German
	N.A.
	http://www.easy-cert.com

(moving to www.bioc.info)

	ECOCERT Certification body for sustainable development
	Online directory for certified producers from 80 countries 
	Data mostly unusable, as the directory only displays random 20 producers. No response after contacting ecocert.
	English, French, and German
	Ecocert certifies 30% of global organic producers.
	http://certificat.ecocert.com



	
[bookmark: _Toc17129536]Table S3a. Variables used to study the spatial distribution of organic farmers

	Variable
	Unit/description
	Reason
	Resolution
	Date
	Source

	Socio-economic

	Population density
	People/km2
	Type of activities expected (urban vs. rural) (Neumann et al., 2015)
	1 km
	2010
	(CIESIN and SEDAC, 2015)

	Rural population
	Rural population/km2
	Type of activities expected (urban vs. rural) (Neumann et al., 2015)
	1 km
	2000
	(CIESIN et al., 2011)

	Market access
	Index (0-1)
	Travel time to markets and development of markets (Verburg et al., 2011)
	1 km
	2000-2010
	(Verburg et al., 2011)

	Poverty
	% of population living in poverty
	Overall economic development and human well-being (Kummu et al., 2018)
	1 km
	2004
	(Elvidge et al., 2009)

	GDP
	GDP on a location
	Overall economic development (Kummu et al., 2018)
	10 km
	2010
	(Nordhaus, W.D.; Chen, X., 2016)

	Irrigation
	% of cropland equipped with irrigation
	Agricultural mechanization and infrastructure (Kuemmerle et al., 2013)
	10 km
	2010
	(Siebert et al., 2013, 2005)

	Soil

	Drainage
	Drainage class
	Soil ability to store water (Gardner et al., 1999)
	1 km
	2010
	(Hengl et al., 2014) 

	Sand content*
	Sand mass in %
	Soil structure defining suitability for crop production (Gardner et al., 1999)
	1 km
	2010
	(Stoorvogel et al., 2016)

	Clay content
	Clay mass in %
	Soil structure defining suitability for crop production (Gardner et al., 1999)
	1 km
	2013
	(Stoorvogel et al., 2016)

	Cation Exchange Capacity 
	cmol/kg
	Soil suitability for crop production (Gardner et al., 1999)
	1 km
	2010
	(Hengl et al., 2014)

	pH
	log(h+)
	Soil suitability for crop production (Gardner et al., 1999)
	1 km
	2010
	(Hengl et al., 2014)Hengl et al. (2014)

	Organic carbon content
	g/kg in the top 50 cm
	Soil fertility and productivity (Gardner et al., 1999)
	1 km
	2013
	(Stoorvogel et al., 2016)

	Soil depth
	cm
	Soil suitability for crop production (Gardner et al., 1999)
	1 km
	2013
	(Stoorvogel et al., 2016)

	Terrain

	Altitude
	m above sea level
	Terrain limitations or advantages (Havlík et al., 2011)
	1 km
	2005
	(Hijmans et al., 2005)

	Slope
	Slope degrees
	Terrain limitations or advantages (Havlík et al., 2011)
	1 km
	2005
	derived from (Hijmans et al., 2005)

	Climate

	Precipitation
	annual precipitation (sum of monthly means) in mm
	Climate suitability for crop production (Panagos et al., 2015)
	1 km
	2005
	(Hijmans et al., 2005)

	Temperature
	Mean temperature in Celsius degree
	Climate suitability for crop production (Panagos et al., 2015)
	1 km
	2005
	(Hijmans et al., 2005)

	Potential Evapotranspiration (PET)
	annual PET in mm
	Climate suitability for crop production (Licker et al., 2010)
	1 km
	2007
	(Zomer et al., 2008)

	Aridity index*
	Aridity index (0-1)
	Climate suitability for crop production (Licker et al., 2010)
	1 km
	2007
	(Zomer et al., 2008)



* In country level analyses, we mostly had to omit the aridity index and sand content, as they were highly correlated (>0.8) to precipitation, and clay and drainage respectively. In the global analysis excluding sand content was not necessarily.
Population density (nr. of people per km2, CIESIN and SEDAC, 2015)
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Rural population (nr. of people per km2, CIESIN et al., 2011)

[image: ]


Market access (index from 0-1, Verburg et al., 2011)
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Poverty (share of population living in poverty, %, Elvidge et al., 2009)
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Gridded GDP (total GDP on a location, based on the population and GDP per capita, PPP 2005 US$ equivalent, Nordhaus and Chen, 2016)
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Areas equipped with irrigation (share of total 10km cell, %, Siebert et al., 2013, 2005)
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Soil drainage (drainage classes from poorly to excessively drained, Hengl et al., 2014)
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Soil sand content (share in %, Stoorvogel et al., 2016)
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Soil clay content (share in %, Stoorvogel et al., 2016)
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Soil cation exchange capacity (cmol/kg, Hengl et al., 2014)
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Soil pH (Hengl et al., 2014)
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Soil organic content (g/kg in the top 50 cm, Stoorvogel et al., 2016)
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Soil depth (cm, Stoorvogel et al., 2016)
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Altitude (meters above sea level, Hijmans et al., 2005)
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Slope (slope degrees, derived from Hijmans et al., 2005)
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Annual precipitation (in mm, Hijmans et al., 2005)
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Temperature (degrees Celsius, Hijmans et al., 2005)
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Annual potential evapotranspiration (mm per year, Zomer et al., 2008)
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Aridity index (index, Zomer et al., 2008)
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[bookmark: _Toc17129537]Table S3b. Correlation between the variables used for our global analyses 
Note: this does not represent the whole terrestrial surface, but only the areas for which we performed the global analyses (Figure S1). Additional correlation analyses were performed for individual countries.


	Variable
	pop. density
	rural pop.
	market access.
	poverty
	GDP
	irrigation
	soil drainage
	soil sand
	soil clay
	CEC
	soil pH
	soil organic
	soil depth
	altitude
	slope
	precipitation
	temperature
	PET
	aridity index

	pop. density
	.
	0.4
	0.3
	-0.1
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	-0.1
	0.0
	0.0
	0.0
	0.0
	0.0

	rural pop.
	
	.
	0.5
	-0.3
	0.3
	0.1
	-0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	-0.1
	-0.1
	0.0
	0.0
	-0.1
	0.1

	market access.
	
	
	.
	-0.2
	0.5
	0.1
	-0.2
	-0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	-0.2
	-0.1
	0.0
	0.0
	-0.1
	0.1

	poverty
	
	
	
	.
	-0.1
	-0.1
	0.1
	-0.1
	0.4
	-0.3
	-0.4
	-0.2
	0.2
	-0.2
	-0.1
	0.5
	0.6
	0.6
	0.1

	GDP
	
	
	
	
	.
	0.0
	-0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	-0.1
	0.0
	0.0
	0.0
	-0.1
	0.1

	irrigation
	
	
	
	
	
	.
	0.0
	-0.1
	0.0
	0.0
	0.2
	0.0
	0.0
	0.1
	-0.1
	-0.2
	0.0
	0.0
	-0.2

	soil drainage
	
	
	
	
	
	
	.
	0.1
	-0.1
	-0.5
	0.3
	-0.3
	-0.1
	0.2
	0.1
	-0.1
	0.2
	0.2
	-0.2

	soil sand
	
	
	
	
	
	
	
	.
	-0.7
	0.0
	0.0
	-0.1
	-0.3
	0.3
	0.3
	-0.2
	-0.2
	-0.2
	-0.1

	soil clay
	
	
	
	
	
	
	
	
	.
	-0.2
	-0.2
	0.0
	0.5
	-0.4
	-0.3
	0.5
	0.5
	0.5
	0.2

	CEC
	
	
	
	
	
	
	
	
	
	.
	0.1
	0.5
	-0.1
	0.0
	0.0
	-0.3
	-0.5
	-0.5
	0.0

	soil pH
	
	
	
	
	
	
	
	
	
	
	.
	-0.1
	-0.3
	0.5
	0.0
	-0.7
	-0.4
	-0.3
	-0.6

	soil organic
	
	
	
	
	
	
	
	
	
	
	
	.
	-0.1
	-0.1
	-0.1
	0.0
	-0.3
	-0.3
	0.2

	soil depth
	
	
	
	
	
	
	
	
	
	
	
	
	.
	-0.4
	-0.5
	0.3
	0.4
	0.3
	0.1

	altitude
	
	
	
	
	
	
	
	
	
	
	
	
	
	.
	0.5
	-0.5
	-0.3
	-0.2
	-0.4

	slope
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.
	-0.1
	-0.2
	-0.2
	0.1

	precipitation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.
	0.6
	0.5
	0.8

	temperature
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.
	0.7
	0.0

	PET
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.
	-0.1

	aridity index
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.




[bookmark: _Toc17129538]Table S4. Summary of mapped certificates

	Region*
	Organic area (ha)
	Organic cropland (ha)
	Organic share (%)
	Cropland share in organic areas (%)
	Share of global organic area (%)
	all organic farmers (nr., IFOAM)**
	Countries with complete data (nr)***
	Mapped org. crop farmers (nr.)

	Africa (sub-Saharan)
	1442348
	1015002
	0.2
	70.4
	2.8
	710169
	5
	426

	Asia
	3493693
	2601205
	0.4
	74.5
	6.9
	630357
	3
	8413

	Europe
	11435212
	6111572
	5.9
	53.4
	22.5
	278816
	16
	73278

	former USSR
	1160209
	817658
	0.2
	70.5
	2.3
	13484
	3
	350

	Middle East, North Africa and Turkey
	851868
	409317
	0.2
	48.0
	1.7
	82060
	2
	1026

	Latin America
	6605339
	1153679
	0.8
	17.5
	13.0
	457543
	9
	13364

	North America
	2973911
	1423181
	0.7
	47.9
	5.9
	19138
	2
	14025

	Oceania
	22822674
	134735
	5.5
	0.6
	44.9
	20948
	2
	1842




* here we consider all countries, not only the ones we obtained data for
** in total organic crop farmers, we consider all farmers (not only crop growers) due to unavailable data
*** here we also count countries where we found complete data, but the numbers were too small for an analysis (<10 farmers): Bahamas, Chad, Guadeloupe, Guiana, Malawi, Niger, Singapore, Somalia, Suriname, US Virgin Islands
	
22

[bookmark: _Toc17129539]Table S5. Global regression results.
All regression coefficients are reported for variables with p<0.05 significance (forward conditional regression), variables marked with * have p<0.01 significance.

	 
	Sample size
	Population density
	Rural population
	Market access
	Poverty
	Irrigation
	Soil sand
	Soil drainage
	Soil CECS
	Soil depth
	Organic content
	Soil pH
	Slope
	Altitude
	Temperature
	Precipitation
	PET
	Constant
	AUC

	All
	98752
	0.584*
	0.086*
	0.370*
	-0.434*
	0.176*
	0.148*
	-0.040*
	-0.087*
	-0.187*
	0.027*
	0.036*
	0.332*
	-0.094*
	1.001*
	0.325*
	-2.150*
	-0.060
	0.88

	Nationally significant
	71692
	0.243*
	
	0.160*
	-0.532*
	
	0.039*
	
	0.159*
	
	-0.074*
	
	0.334*
	0.057*
	0.376*
	0.250*
	-1.725*
	-1.420
	0.85

	Globally significant
	22945
	0.572*
	0.135*
	0.290*
	
	0.211*
	0.100*
	-0.124*
	-0.084*
	-0.238*
	0.028
	0.073*
	0.224*
	-0.292*
	-0.900*
	0.591*
	
	-0.746
	0.83

	Niche
	4115
	0.584*
	0.086*
	0.370*
	-0.434*
	0.176*
	0.155*
	
	
	-0.196*
	0.085*
	
	
	-0.249*
	1.134*
	0.645*
	-1.108*
	-1.383
	0.90





[bookmark: _Toc17129540]Table S6. Regression results for countries with representative data. 
All logistic regression coefficients are reported for variables with p<0.05 significance (forward conditional regression), variables marked with * have p<0.01 significance.

	 
	Sample size
	Population density
	Rural population
	Market access
	GDP
	Poverty
	Irrigation
	Soil clay
	Soil drainage
	Soil CECS
	Soil depth
	Organic content
	Soil pH
	Slope
	Altitude
	Temperature
	Precipitation
	PET
	Constant
	AUC

	Argentina
	556
	 
	
	0.661*
	
	-1.789*
	0.497*
	 
	-0.922*
	
	0.534*
	
	0.442*
	 
	0.844*
	-0.373*
	
	 
	-3.067
	0.97

	Australia
	1183
	1.775*
	0.109*
	
	0.194*
	0.335*
	-0.083*
	0.475*
	-0.201*
	-0.261*
	
	
	 
	0.343*
	
	0.458*
	0.296*
	 
	-1.152
	0.91

	Austria
	18551
	-0.130*
	-0.025
	-0.074*
	-0.208*
	-0.099*
	 
	 
	0.175*
	0.145*
	
	
	-0.119*
	 
	
	
	0.227*
	 
	-0.162
	0.63

	Belgium
	2015
	-0.211*
	
	
	-0.130*
	-0.171*
	 
	0.209*
	
	0.166*
	
	-0.120*
	-0.117
	 
	
	
	0.641*
	0.349*
	-0.645
	0.74

	Brazil
	9004
	0.923*
	0.753*
	0.173*
	-0.057*
	-0.332*
	-0.092*
	-0.220*
	
	0.105*
	
	
	0.158*
	0.123*
	
	-0.227*
	0.114*
	-0.711*
	-1.792
	0.94

	Canada
	2568
	0.786*
	0.250*
	0.121
	
	-0.349*
	 
	-0.157*
	
	
	-0.196*
	
	 
	0.170*
	-6.503*
	
	0.705*
	 
	-13.728
	0.89

	Chile
	341
	0.137
	-0.317*
	
	
	-1.070*
	0.410*
	-0.486*
	
	
	0.588*
	
	 
	 
	
	0.795*
	0.604*
	 
	-1.259
	0.87

	Croatia
	2660
	0.204*
	
	
	
	-0.344*
	0.147*
	 
	
	-0.110*
	
	-0.146*
	 
	 
	-0.311*
	-0.246*
	
	 
	-0.149
	0.69

	Czechia
	3238
	0.180*
	
	
	0.105*
	-0.148*
	 
	0.068
	-0.144*
	-0.144*
	
	
	-0.152*
	 
	-0.364*
	-0.450*
	0.274*
	 
	-0.128
	0.64

	Denmark
	3739
	0.122*
	
	0.086*
	
	
	 
	-0.138*
	
	
	
	0.075*
	 
	0.122*
	-0.091*
	-0.109*
	
	-0.075*
	-0.018
	0.57

	Egypt
	289
	0.065
	
	1.122*
	
	0.489
	-1.158*
	 
	
	
	
	
	 
	-0.847*
	
	-1.497*
	-10.48*
	 
	-9.292
	0.89

	France
	13861
	0.057*
	-0.049*
	0.043*
	
	-0.270*
	-0.048*
	 
	
	0.046*
	
	-0.068*
	0.030
	0.113*
	0.107*
	0.229*
	0.066*
	0.070*
	-0.121
	0.63

	Ireland
	578
	0.293*
	
	-0.312*
	
	
	 
	 
	
	
	
	
	 
	 
	
	
	
	0.278*
	-0.070
	0.6

	Italy
	18985
	0.056*
	-0.080*
	-0.339*
	-0.577*
	-1.405*
	-0.412*
	 
	0.040*
	
	-0.188*
	-0.440*
	0.062*
	 
	0.282*
	0.351*
	-0.036*
	 
	-0.797
	0.80

	Japan
	1485
	
	
	0.472*
	
	
	0.346*
	 
	
	0.218*
	0.315*
	
	 
	-0.818*
	-0.210
	0.489*
	
	 
	-0.138
	0.82

	Morocco
	95
	 
	-0.417
	
	
	-0.879*
	0.464
	-0.692*
	
	
	
	0.632*
	-0.543*
	 
	
	1.178*
	-0.597
	-0.532*
	-1.501
	0.89

	Netherlands
	1470
	 
	
	
	0.183*
	
	 
	 
	
	
	
	
	0.094
	 
	-0.152*
	
	0.133*
	 
	-0.043
	0.57

	New Zealand
	523
	3.523*
	0.248*
	
	0.311*
	-0.222
	 
	-0.184
	
	
	
	0.214*
	 
	0.219
	-1.425*
	-0.673*
	1.049*
	 
	-0.488
	0.87

	Odisha
	4275
	0.242*
	-0.379*
	
	-1.573*
	-0.320*
	-0.213*
	0.606*
	0.238*
	
	
	-1.188*
	-0.370*
	0.127*
	
	0.705*
	0.684*
	-0.795*
	-1.172
	0.84

	Slovakia
	418
	0.180*
	-0.183
	
	
	-0.262*
	-0.278*
	 
	
	
	
	-0.415*
	 
	 
	
	
	
	 
	-0.213
	0.66

	Slovenia
	3516
	 
	
	
	0.061
	
	-0.129*
	-0.210*
	0.169*
	-0.115*
	0.082
	0.067*
	-0.125*
	 
	1.012*
	0.526*
	
	 
	-0.019
	0.7

	South Africa
	119
	2.999
	
	
	
	-1.079*
	0.281
	 
	
	
	
	0.523
	 
	 
	
	
	-0.348
	 
	-0.950
	0.92

	Southeastern Europe
	621
	0.445*
	-0.425*
	
	
	-0.654*
	-0.253
	 
	
	
	
	
	 
	 
	-0.411
	-0.821*
	0.574*
	 
	-0.543
	0.8

	Ukraine
	285
	0.287*
	
	
	
	-0.585*
	 
	 
	
	
	
	0.240
	 
	 
	-0.574*
	
	0.796*
	 
	-0.705
	0.8

	USA
	11457
	0.231*
	
	0.363*
	
	0.001*
	0.257*
	 
	-0.168*
	
	-0.348*
	
	-0.221*
	 
	-0.513*
	-0.819*
	
	 
	-0.600
	0.78


[bookmark: _Toc17129541]Table S7. Additional regression results.
In the “Different absence sample” category, we show regression results for countries, where regression runs with a different absence sample resulted in a different regression model. The “10 km regression” category presents regressions on the larger countries, where we performed additional regression using data with an aggregated 10 km resolution. All regression coefficients are reported for variables with p<0.05 significance, variables marked with * have p<0.01 significance. Variables that were not identified as significant using the first absence sample (Table S6), are written in italics. Variables that were identified as significant using the first absence sample, but are missing in this regression are marked with x.

	 
	Sample size
	Population density
	Rural population
	Market access
	GDP
	Poverty
	Irrigation
	Soil clay
	Soil drainage
	Soil CECS
	Soil depth
	Organic content
	Soil pH
	Slope
	Altitude
	Temperature
	Precipitation
	PET
	Constant
	AUC

	Different absence sample
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Canada
	2568
	0.975*
	0.220*
	0.084
	
	-0.355*
	
	-0.139*
	
	
	x
	
	
	0.121*
	-5.008*
	
	0.830*
	
	-10.820
	0.89

	Chile
	341
	0.780
	-0.402*
	
	
	-1.129*
	0.332*
	x
	
	
	0.455*
	
	
	
	
	0.790*
	0.496*
	
	-1.077
	0.89

	Egypt
	289
	0.078*
	
	1.272*
	
	0.408
	x
	
	
	
	
	
	
	-0.824
	0.856*
	x
	-6.734*
	
	-7.043
	0.86

	Morocco
	95
	
	x
	
	
	-1.144*
	x
	-0.556
	
	
	
	x
	-0.458
	
	
	0.931*
	-0.732
	x
	-1.225
	0.90

	South Africa
	119
	0.646
	
	
	
	-1.258*
	0.813*
	
	
	
	
	0.293
	
	0.394
	
	
	x
	
	-1.559
	0.92

	10 km regression
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Argentina
	556
	
	0.538*
	0.144*
	
	-1.351*
	0.568*
	
	-0.825*
	
	x
	
	x
	
	1.041*
	-0.476
	
	
	-1.660
	0.96

	Australia
	1183
	2.273*
	0.399*
	0.127
	
	0.499*
	x
	0.535*
	x
	-0.341*
	0.485*
	0.344*
	0.300*
	0.730*
	0.243*
	0.619*
	x
	
	-0.632
	0.90

	Brazil
	9004
	3.111*
	-0.124*
	x
	-0.032
	-0.292*
	x
	x
	
	x
	
	
	x
	0.242*
	-0.184*
	-0.478*
	x
	-0.632*
	-1.623
	0.92

	Canada
	2568
	0.398*
	0.311*
	0.097*
	
	-0.207*
	0.058
	-0.256*
	
	-0.283*
	-0.381*
	0.164*
	-0.291*
	
	-0.400*
	
	0.563*
	
	-0.467
	0.85

	USA
	11457
	0.426*
	0.014*
	0.000
	
	0.111*
	0.226*
	
	-0.217*
	
	-0.522*
	
	-0.238*
	0.169*
	-0.874*
	-0.798*
	
	
	-0.585
	0.75



[bookmark: _Toc17129542]Table S8. Variable contributions to the spatial distribution in % for countries with unrepresentative data. 
Variables with * contribute more than 1% in additional runs without poverty. Values with +- are positive to a certain point, then negative (e.g. mid-altitudes)

	 
	Sample size
	Population density
	Rural population
	Market access
	GDP
	Poverty
	Irrigation
	Soil clay
	Soil drainage
	Soil CECS
	Soil depth
	Organic content
	Soil pH
	Slope
	Altitude
	Temperature
	Precipitation
	PET
	AUC

	Africa - East
	185
	44.5
	1
	1.2
	
	-20.8
	4
	1
	
	
	1.2
	
	-2.5
	-2.1
	+-1.8
	
	15.1
	 
	0.96

	Africa - South
	29
	4.5
	18.3
	24.9
	11.7
	-3.2
	-1.4
	-2.6
	
	
	
	
	18.2
	-8
	
	
	-1.2
	-1.3
	0.96

	Africa - West
	93
	8.2
	4.2
	31.8
	-3.6
	-6.8
	-2.2
	5.9
	-1.8
	2.4
	-2.6
	
	 
	
	9.3
	
	
	 
	0.96

	Bolivia
	216
	4.8
	
	6
	6.4
	-13.5
	 
	
	
	+-3.7
	
	
	1.9
	-4.9
	3.3
	4.8
	-4.6
	-39.5
	0.98

	Caribbean
	148
	
	-5
	-8.1
	
	-67
	-1
	-4.8
	-2.3
	
	
	
	-1.6
	
	
	2.4
	1.1
	5.2
	0.98

	Central America
	343
	7.4
	2.2
	8.8
	6.1
	-25.8
	-4.1
	
	-2.9
	2.7
	
	1.8
	+-1.2
	14.8
	7.3
	6.9
	2.6
	3.7
	0.92

	China
	269
	1.7*
	-1.6*
	3.1*
	
	-74.1
	-2.5
	
	
	
	0.5*
	1.4
	-1.8
	
	+-1.7
	-5
	2.2
	 
	0.9

	Colombia
	116
	6.9
	10
	12.1
	5.3
	-23.5
	10.5
	
	
	
	1.5
	+-3.9
	+-5.3
	6.5
	6
	
	6.5
	 
	0.98

	Ecuador
	392
	3.3*
	-1.8*
	1.7
	
	-72.4
	3.1
	
	
	+-1.8
	1
	2.7
	 
	-0.6*
	3.2
	3.7*
	-2.8
	 
	0.96

	India
	1692
	
	
	2.9
	
	-41.6
	-7.4
	5.6
	
	-14.5
	
	3.7
	-1.1
	-3.7
	-2.7
	5
	7.4
	 
	0.86

	Middle East and North Africa
	224
	2.5
	-1.7
	5.7
	
	-28.6
	-7.6
	
	-2.3
	
	1.3
	1.3
	 
	
	-39.6
	1.4
	-1
	3.2
	0.95

	Mexico
	1698
	1.1
	1*
	
	
	-78.3
	4.3*
	
	
	1
	1.2
	2.4
	-1.7
	1.6
	+-2.9
	-0.2*
	1.1
	 
	0.9

	Peru
	766
	-13.3
	-5.6
	7
	
	-35.7
	-4.3
	
	
	
	
	
	+-2.4
	-3.1
	-3.7
	20.1
	-2.5
	 
	0.92

	South Asia
	107
	2.7
	9.5
	2.9
	
	-22.9
	-39.6
	1.4
	
	
	2.4
	2.1
	+-1.3
	2.3
	-8.6
	
	2.5
	 
	0.98

	Southeast Asia - mainland
	178
	14.3
	
	4.8
	
	-22.2
	+-6.1
	
	3.1
	
	2.5
	
	-5.2
	-5.9
	17.9
	
	-8.5
	8.1
	0.9

	Southeast Asia - maritime
	263
	-5.2
	3.4
	20.3
	-3.7
	-29
	-2.8
	
	
	
	1.4
	-3.5
	+-1.3
	-3.1
	17.5
	2.5
	-2.8
	-1.6
	0.95

	Turkey
	418
	
	+-3.4
	
	
	-45
	 
	3.3
	
	
	-4.9
	-2.7
	-6.5
	2.3
	-4.1
	20.2
	
	 
	0.92





[bookmark: _Toc17129543]Table S9. Unique locations of organic producers. 

We looked at neighborhood effects by aggregating multiple organic farmers within the same 1 km cell. This way we received the number of unique locations on which organic crop farmers occur. The share of unique locations presents all counts of organic farmers, considering that numerous can occur at the same location (within the 1 km cell). The table also shows the share of organic farmers (% of total farmers) for every analyzed country (data from IFOAM (Willer and Lernoud, 2018)). 

	country
	abbreviation
	% of unique locations
	% of organic farmers

	Czechia
	CZE
	83.5
	18

	Austria
	AUT
	57.8
	13

	Denmark
	DEN
	84.1
	9

	France
	FRA
	84.3
	6

	Slovenia
	SVN
	76.5
	4.6

	Belgium
	BEL
	83.5
	4.1

	Italy
	ITA
	44.4
	3.3

	Canada
	CAN
	71.2
	2.1

	Netherlands
	NLD
	84.4
	2

	Slovakia
	SVK
	87.7
	1.7

	Australia
	AUS
	68.7
	1.4

	Croatia
	CRO
	55.4
	1.3

	Ireland
	IRL
	93.3
	1.2

	New Zealand
	NZL
	84.5
	1

	USA
	USA
	86.1
	0.7

	Ukraine
	UKR
	75.9
	0.6

	South Africa
	ZAF
	87
	0.3

	Brazil
	BRA
	11.3
	0.2

	Morocco
	MAR
	93.6
	0.1

	Japan
	JPN
	90.4
	0.1

	Kazakhstan
	KAZ
	74.2
	0.1

	Chile
	CHL
	65.7
	0.1

	Uruguay
	URY
	65.4
	0.1

	Argentina
	ARG
	61.9
	0.1

	SE Europe
	SEE
	54.9
	0.1

	India - Odisha
	IND
	2.5
	0.1

	Armenia
	ARM
	90.6
	<0.1

	Egypt
	EGY
	47.4
	<0.1





[bookmark: _Toc17129544]Figure S1. Countries categorized in terms of significance in global organic agriculture, and countries with representative data, where we performed the second level global analysis. 
Globally significant countries are defined as countries with more than 1% of global organic cropland (but low national share). Nationally significant countries are countries where the national share of organic cropland is over 2%. Other countries were defined as niche countries. Based on data from IFOAM (Willer and Lernoud, 2018)
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[bookmark: _Toc17129545]Figure S2. Definitions of regions.
Marked with different colors. Countries, where the analysis was performed on a country scale are colored with gray. More detailed descriptions of countries and regions are available in Table S1.
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[bookmark: _Toc17129546]Figure S3. Organic cooperatives in Peru
Distribution of cooperatives and similar producer associations and private farmers in Peru, compared to all cropland and cities larger than 50,000 inhabitants. Regression results using cooperatives as presence data, and individual farmers as absence are provided in Table 1. 
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[bookmark: _Toc17129547]Figure S4. Relationship between the share of organic crop farmers and their spatial distribution
Relationship between the share of organic producers (source, IFOAM (Willer and Lernoud, 2018)) and the predictive ability of the regression to explain the spatial distribution of organic crop farmers as defined by the Area Under Curve (AUC). We also used AUC as a measure of how different the spatial distribution of organic producers is to conventional crop producers. The trend line of the correlation between the AUC and the share of organic farming in a country has a R = -0.6. Details on the AUC and % of organic producers, together with country abbreviations are provided in Table S9.
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