Appendix 1. Supplementary tables and figures.

Table S1: General information on the Mexican biosphere reserves. 
	no
	Name
	Year of creation
	IUCN category
	Area (ha)
	Dominant vegetation

	1
	Barranca de Metztitlán
	2000
	I and VI
	96,117.76
	Shrubland

	2
	Calakmul
	1989
	I and VI
	1,370,590.73
	Tropical forest

	3
	Chamela-Cuixmala
	1993
	I and VI
	43,176.12
	Tropical dry-forest

	4
	El Triunfo
	1990
	I and VI
	119,276.54
	Cloud forest

	5
	La Sepultura
	1995
	I and VI
	178,639.22
	Temperate forest

	6
	Lacan-Tun
	1992
	I and VI
	61,873.96
	Tropical forest

	7
	Los Petenes
	1999
	I and VI
	282,857.63
	Aquatic vegetation

	8
	Los Tuxtlas
	1998
	I and VI
	154,884.85
	Tropical forest

	9
	Mariposa Monarca
	2000
	I and VI
	56,277.67
	Temperate forest

	10
	Montes Azules
	1978
	I and VI
	331,200.00
	Tropical forest

	11
	Ría Celestún
	2000
	I and VI
	81,482.33
	Aquatic vegetation

	12
	Ría Lagartos
	1999
	I and VI
	60,096.87
	Aquatic vegetation

	13
	Selva El Ocote
	1982
	I and VI
	101,352.24
	Tropical forest

	14
	Sian Ka'an
	1986
	I and VI
	375,062.90
	Tropical dry-forest

	15
	Sierra de Huautla
	1999
	I and VI
	60,697.05
	Tropical dry-forest

	16
	Sierra de Manantlán
	1987
	I and VI
	139,652.98
	Tropical dry-forest

	17
	Sierra del Abra Tanchipa
	1994
	I and VI
	21,483.33
	Tropical dry-forest

	18
	Sierra Gorda
	1997
	I and VI
	383,567.45
	Temperate forest

	19
	Tehuacán-Cuicatlán
	1998
	I and VI
	490,645.28
	Tropical dry-forest


*IUCN category I correspond to the core zone of the biosphere reserve, while *IUCN category VI corresponds to their buffer zone.














Table S2: Description of labor composition, in the year 2000, in the municipalities surrounding the studied biosphere reserves, as indicated by the mean proportion of the population working in the municipalities in different sector labors. The agriculture sector includes: crop production and cattle ranching; the industrial sector: manufactures, electricity, and construction; the business & services sector: trade, transportation, financial, administration, cultural, hotels, property, business support, education and health; and the professional: technician, directors, civil officials. The non-farm occupation corresponds to the sum of industrial, professional, and business & services sectors.
	Reserve
	Agricultural sector
	Industrial sector
	Business & services sector
	Professional sector
	Non-farm occupation
	no labor information

	Barranca de Metztitlán
	0.38
	0.29
	0.31
	0.00
	0.62
	0.02

	Calakmul
	0.56
	0.12
	0.30
	0.00
	0.44
	0.02

	Chamela-Cuixmala
	0.36
	0.19
	0.42
	0.01
	0.64
	0.02

	El Triunfo
	0.66
	0.09
	0.23
	0.00
	0.34
	0.02

	La Sepultura
	0.49
	0.13
	0.35
	0.01
	0.51
	0.02

	Lacandona
	0.76
	0.06
	0.16
	0.00
	0.24
	0.02

	Los Tuxtlas
	0.64
	0.09
	0.25
	0.00
	0.36
	0.02

	LPRC
	0.33
	0.27
	0.38
	0.00
	0.67
	0.01

	Mariposa Monarca
	0.34
	0.31
	0.32
	0.00
	0.66
	0.03

	Ría Lagartos
	0.47
	0.16
	0.35
	0.01
	0.53
	0.02

	Selva El Ocote
	0.51
	0.16
	0.31
	0.01
	0.49
	0.02

	Sian Ka'an
	0.28
	0.16
	0.54
	0.01
	0.72
	0.02

	Sierra de Huautla
	0.30
	0.27
	0.40
	0.01
	0.70
	0.02

	Sierra de Manantlán
	0.40
	0.20
	0.37
	0.01
	0.60
	0.02

	Sierra del Abra Tanchipa
	0.35
	0.19
	0.43
	0.01
	0.65
	0.02

	Sierra Gorda
	0.50
	0.20
	0.26
	0.00
	0.50
	0.04

	Tehuacán-Cuicatlán
	0.59
	0.22
	0.17
	0.00
	0.41
	0.01



















Table S3: The predictor variables and their relationship with forest loss according to the bibliography.
	Predictor variable
	Type of predictor
	Hypothetical effect on forest loss
	Mechanisms
	Source

	Distance to cities
	Economic
	Directly proportional
	Longer distances result in higher transportation costs for agricultural products, increasing their trade price. To compensate for these lower costs, some producers increase the cultivated area promoting deforestation
	Angelsen et al. 2010, Ferraro et al. 2011, Pfaff and Robalino 2012

	Marginalization
	Political
	Directly proportional
	Marginalization can be considered as a proxy of poverty. Poverty can increase deforestation in the case that population subsist from agriculture and there exist few other opportunities to fulfill their needs so that they increase the cultivated area to increase revenues which promote forest loss
	Gesit and Lambin 2003

	Non-farm occupation
	Economic
	Inversely proportional
	Non-farm occupation can be considered a proxy of forest transition. Regions where job opportunities in the industrial and services sectors exert less pressure on the forest since reducing the demand for the forest for cultivation, which is the main direct cause of deforestation in tropical regions
	Wunder et al 2003, Angelsen and Kaimowitz 1999,Bluffstone 1995, Hoang et al. 2014, Klooster 2003, Stem 2003

	Population density
	Demographic
	Directly proportional
	Population density imposes higher pressure on ecosystems. Higher concentration of people demand higher resources, land surface for agriculture activities and induce technological and institutional change (e.g. higher infrastructure development) 
	Gesit and Lambin 2002, Aide 2013, Laurance et al. 2002

	Population growth
	Demographic
	Directly proportional
	Population growth imposes higher pressure on ecosystems. The increase in population over time increase the demands of resources, the land surface for agriculture activities and induce technological and institutional change (e.g. higher infrastructure development) 
	Gesit and Lambin 2002, Erlich and Holdren 1971, Wittemyer et al 2008

	Rural settlement density
	Demographic
	Directly proportional
	Each settlement exerts pressure on the ecosystem. Higher density of settlements increase deforestation
	Mas and Cuevas 2015, Tritsch et al. 2016

	Subsidies for agriculture
	Political
	Directly proportional
	Higher economic incentives for agriculture activities may promote deforestation because, in order to increase their revenues, the population transform forest areas into agricultural fields
	Klepeis and Vance 2009, Schmook and Vance 2009

	Unemployment rate
	Economic
	Directly proportional
	The unemployed population may choose to make use of forest resources to compensate for their shortages, thereby increasing deforestation rates.
	Call et al. 2017, Tariq et al. 2014







To compare the effect of the different labor sectors on forest loss rate inside the studied biosphere reserves, we performed simple linear models for each non-farm sector and the non-farm occupation indicator. We found that industrial activities account for the higher effect followed by business & services (Table S4).

Table S4: Results of linear models used to test the relationship between forest loss rate inside the studied biosphere reserves and different labor sector variables (Predictor), expressed as the proportion of people in the municipalities surrounding the studied reserves working in each sector. We order the predictors by Akaike Information Criterion (AIC) ascending values. Note that the industrial sector explains a higher proportion of the variance(R2) in forest loss rate than business & services and professional activities. Also, note that the proportion of local people to non-farm occupation was the best predictor (higher R2) of forest loss rate. The significance level of each predictor is indicated by the p.value.
	Predictor
	AIC
	R2
	p.value

	Non-farm occupation
	-4.10
	0.32
	0.019

	Industrial
	-2.46
	0.25
	0.043

	Business & Services
	-0.99
	0.18
	0.091

	Professional
	1.40
	0.05
	0.371
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Figure S1: The distribution of the point sample units for the forest loss data (a) and the forest regrowth data (b). Colors indicate the treatment of the sample unit: protected (inside reserves) or unprotected (area not included in any Mexican protected area). Forest loss points (n=423,900) are located in areas covered by forest in 2000 and forest regrowth points (n=331,623) in areas covered by no forest in the same year.
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Figure S2: Distribution of the microlandscapes used to evaluate forest fragmentation rate. In the bottom panel, the reserves are represented by green polygons while the purple circles represent microlandscapes (n=1,500). In the upper-right part of the plot, we show an example of a microlandscape and its spatial configuration of forest patches for the years 2000 and 2020. The red square inside the map indicates the location of this microlandscape.
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Figure S3: Relationship between socioeconomic variables. The size of the circles represents the magnitude of correlation. Green color denotes positive correlations while orange color negatives. Numbers in the plot represent Pearson correlation coefficients. Pgrwoth: population growth rate, pdens: population density, subsid: governmental subsidies for agriculture, unemploy: unemployment rate, dist_cit: distance to cities, AMI_2000: absolute marginalization index in the year 2000,  HDI: human development index, nfo: non-farm occupation.
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Figure S4: Predicted response of the distance to cities (a) and the agriculture suitability index (b) on forest regrowth rate. Forest regrowth is higher in localities far from cities with poor conditions for agricultural activities (steeper slopes, high elevations, poor soils).



[image: C:\Users\ZBook\OneDrive\Documentos\Trabajo de Investigación VI\plots_6\Chamela_map_2000_2018.png]
Figure S5: Pattern of forest loss and forest regrowth inside Chamela-Cuixmala Biosphere Reserve (delimited by the white line) and its surrounding (10 km of buffer distance) area during 2000-2020. The formal establishment of the reserve caused the prohibition of some extractive human activities inside its boundaries which promote the regrowth (green areas) of the forest but also increase the agricultural activities outside which is reflected in forest loss (orange areas).
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Figure S6: Relationship between the density of rural settlements and forest loss rate (during the period 1985-2000, before the formal establishment of most reserves) inside studied biosphere reserves. Gray points correspond to reserves, the green line corresponds to a linear regression fit. 
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