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This study uses quasi-experimental study design, specifically, matching, weighing of observations, and regression analysis
(generalized linear models) to draw causal inferences from observational data.

The study sample of this study is the entire population of mapped land parcels in Brazil, which is specifically subset using statistical
matching.

This is a compilation of land tenure data by Imaflora: Atlas - The Geography of Brazilian Agriculture (v. 1812). This data compilation
gathers and harmonizes data from 18 official sources. More information on this data compilation can be found at: Imaflora, GeoLab
(ESALQ/USP), Royal Institute of Technology in Stockholm (KHT) & Instituto Federal de Educação, Ciência e Tecnologia de São Paulo
(IF/SP). Atlas - The geography of Brazilian agriculture. (2018).

The atlas can be found at: http://atlasagropecuario.imaflora.org/mapa

Because we use observational data, we did not use a traditional sampling procedure in this study. Instead, we included the entire
population of mapped land tenure parcels in Brazil in our analyses. However, we use a quasi-experimental design (statistical
matching) to address the bias that would arise due to treatment assignment not being independent of the outcome. Therefore,
sample sizes were determined by the number of attainable "matches" of "treatment" and "control" observations. We proceed with
our analysis of causal effects in cases where the matching procedure yielded sufficiently large data subsets for unbiased parameter
estimation. For most tenure-regime comparisons and spatiotemporal scales this meant a sample size of 44 to 34,218 of unique
observations of land parcels. This corresponds to !6 observations per parameter, which is recommended by Vittinghoff & McCulloch
(2007).

We did not collect data for this study. Instead, we use a compilation of land tenure data by Imaflora: Atlas - The Geography of
Brazilian Agriculture (v. 1812). This data compilation gathers and harmonizes data from 18 official sources. More information on this
data compilation can be found at: Imaflora, GeoLab (ESALQ/USP), Royal Institute of Technology in Stockholm (KHT) & Instituto
Federal de Educação, Ciência e Tecnologia de São Paulo (IF/SP). Atlas - The geography of Brazilian agriculture. (2018).

The atlas can be found at: http://atlasagropecuario.imaflora.org/mapa

As stated above, we did not collect data for this study. Instead, we use a compilation of land tenure data which do not have an
associated date of collection or creation. However, we associate these data with annual land-cover data in Brazil, which are based on
remote sensing and vegetation mapping products. Therefore, we use land-cover data produced annually from 1985-2018.

We pre-established the exclusion of military lands, urban and transport-related lands, and water from our analyses, as these
categories were less relevant to the hypothesized mechanisms relating land-tenure regimes to forest-to-agriculture conversion. We
also pre-established the exclusion of properties belonging to the Terra Legal program as this program only started in 2009 and thus
these properties experienced shifts in tenure categories during our study period which could bias our results. Moreover, the
outcomes of this program were the focus of a different study (Probst et al., 2020, Nat. Sustain)

Non-participation in an experiment/survey is not relevant in this study because we use observational data.

Observations were grouped into quasi-treatment and quasi-control groups using coarsened-exact matching based on a set of
covariates known to influence forest-to-agriculture conversion which have been shown o be relevant for policy-makers when
deciding on shifts in tenure regimes under many different contexts. These include market accessibility, agricultural suitability, human
population density, and parcel area.




