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[bookmark: _Toc22636319]1. Land Tenure Codes
All land tenure variables are coded for the same time and place focus used by Ember and Ember (1992a, 1992b) for natural hazards; that is, for each culture, we used the specified place focus from the Standard Cross-Cultural Sample (SCCS) and a 25-year time period (-15 years to +10 years) around the focal year (the ethnographic present or “EP”) given by the SCCS.
Sixty of the societies were coded independently by two coders (the second author and a research associate). After achieving acceptable reliability for most variables (two variables had 90% agreement; three had 80-89% agreement; one had 72%; and one had 65%; note that the one variable with even lower reliability was omitted from the analysis), the remaining cases were coded by one coder. Any disagreements between the two coders were discussed and, if possible, resolved. Note that our data file (EmberEtAl-2019-LandTenureDataSet) includes the resolved or final scores (marked with an “R”) for the land variables  L2-L7. 
[bookmark: _heading=h.26in1rg] From the scores shown below (L2-L7) we constructed two main measures of land tenure systems. The first measure is a truncated (dichotomized) version of L2 which contrasts whether the typical land-holding unit that controls customary legal claims over land or territory is primarily a household unit (which we consider private ownership—a score of 1) or is a communal unit (such as a corporate descent group, another type of kin group, or a residence-based group—scores 2, 3 or 4 reassigned as a 2). The second is an ordinal measure that summarizes the degree of private versus communal control across a “bundle of rights.” For each type of “right” coders placed an SCCS case on a 4-point scale ranging from almost complete communal control (the lowest score) to almost complete individual household control (the highest score).  Since the scores were highly correlated (not shown), we summed the scores across a bundle of three rights (rights to alter--L5, rights to exclusive use--L6, and rights to transfer--L7).  While we also coded rights to withdraw resources (L4), this code was not sufficiently reliable so we did not include the variable in our summary score labelled “robustness of individual land rights” (Com567 is the variable name.) Higher scores on this robustness measure (Com567) indicate more private rights. As noted in Table S9, in our analyses we omitted one society—Hadza—because they did not have clear property rights.  We also had an ordinal measure (L3) to tap the territorial scope of the primary land-owning unit. Coded data can be found at: http://hrafarc.org in the Data Repository section.
For L2-L7 a score of NA indicates either “confusing information” or “not enough information to code.”  Also, a score of “0” meaning “not applicable” was used when rights in land/territory are not recognized (only one society was scored a “0”). 
L2.  What type of land-holding unit typically controls customary/legal claims over land/territorial rights? Note:  We use the phrase “land-holding unit” as a shorthand for the ethnographically described social unit which typically and actively controls customary or legal rights over land/territory.
1. Primarily household units (a “household” is a residential unit that may consist of independent single-parent, nuclear families, polygamous families or small or large extended families [with occasional additional dependents] with a head who is primarily responsible for economic and other decisions. If there is any ambiguity about the typical family household, consult coded data from Murdock and Wilson [1972: column 8]). 
2. Primarily corporate descent groups (e.g lineages, clans, etc.) larger than the extended family and different from #3 below).
3. Primarily other kinship (not to be confused with descent) groups (e.g. bilateral relatives) larger than the extended family.
4.  Primarily residence-based groups (e.g. villages or other territorial units) larger than the extended family and different from #2 and 3 above
5. State/government
6. Other (if any)
L3. What is the territorial scope of the primary land-holding unit? (some societies could be coded as 2.5, etc.)
1. Household homestead and surrounding farms, pasture and woodland.
2. Local community/band or multi-household segment of a community with close-lying fields, pasture, territory, fishing grounds, etc.
3. Local community/band with very large tract of territory
4. Multiple local communities constitute a land-holding collective group 
5. A two-level hierarchy constitutes a land-holding collective group (e.g. chiefdoms with lower-level district/sub-chiefs). 
6. Entire society  
7. Multiple societies incorporated into a kingdom 
8. Other
L4. Rights to withdraw natural resources (e.g. wild berries, wild game, fish, firewood, water, etc.) from the land/territory used or owned by typical household units. (Note: exclude pasture when coding for these resources.) Also note that Type of subsistence pattern is given by Murdock and Morrow (1972) for the SCCS cases (this information is especially important for coding L4-L7).
1.  Household level withdrawal rights low—resource withdrawal rights from the land/territory are strictly regulated by a land-holding collective group.
2. Household level withdrawal rights moderate— the land-holding collective group controls withdrawal rights of some resources (e.g. big game, wild honey, water, etc.), while leaving other resources (e.g grass [other than pasture], water, etc.) free for taking by household units of the group.  
3. Household level withdrawal rights high - household units freely withdraw any useful natural product available on the land with no intervention by the land-holding collective group.
4. Household level withdrawal rights assumed to be extremely high because land is privately owned (there is no collective land-holding group larger than the household).
L5. Rights by typical household units to alter the land/territory in some way, such as new settlements, turning pasture to farm, cultivating previously uncultivated land, plant trees, clear bush, dig wells, construct terraces, or make improvements to the land.  (NB: the focus is on the ability of households to change land not on technological complexity of the change). 
1.  Household level land management rights low— there is either little land management practiced or there are established and clear land use patterns stipulated by the land-holding collective group. 
2. Household level land management rights moderate —the land-holding collective group regulates the use of some of the land but not all land/territory. 
3. Household level land management rights high - individual household units freely use the land/territory in any way they want with no or minimal interference by the collective group to enforce established patterns.  
4. Household level management rights assumed to be extremely high because land is privately owned (there is no collective land-holding group larger than the household).
L6. Rights by typical household units to exclusive use land/territory by preventing others to use. 
1.  Household level exclusion rights low—they cannot prevent other household units of the collective land-holding group from using the land/territory they use or hold. 
2. Household level exclusion rights moderate — they can prevent other household units of the collective land-holding group from using the land/territory they use but these rights are limited in time (e.g. until crops ripen, the hunting season ends, when resources are scarce, etc.) and to specific places, such as homesteads, cultivated fruit trees, horticultural gardens, etc. 
3. Household level exclusion rights high – they can effectively prevent other household units of the collective land-holding group from using the land/territory they use all the time. 
4. Household level exclusion rights assumed to be extremely high because land is privately owned (there is no collective land-holding group larger than the household).
L7. Rights by typical household units to transfer land to others (e.g. through gifts, rental, bequest, sale, etc.).
1.  Household level land transfer rights low—the land-holding collective group controls land transfer/alienation rights (or there are no transfer rights). 
2. Household level land transfers/alienation rights moderate —short-term and/or reversible land transfers such as gift, rental, lending, mortgaging, etc. occur, but the land holding collective group typically discourages long-term/permanent disposal of land rights through sales.
3. Household level land transfers/alienation rights high - the land-holding collective group allows household units to dispose of the land they use (including by sale) with little or no discouragement.  
4. Household level transfers/alienation rights assumed to be extremely high because land is privately owned (there is no collective land-holding group larger than the household).
[bookmark: _Toc22636320]2. Pryor’s Land Tenure Variables and Our Transformations
Because we wanted measures of land tenure appropriate to our entire sample for some of our analyses, we combined Pryor’s (2005) measures for foragers and agriculturalists to create a combined code that allowed us to rate each society for two land tenure variables. Table S1 displays Pryor’s original codes. 








Table S1. Selected Pryor (2005, 2011) codes for the land tenure systems of foragers and agriculturalists.
	Foragers
	Agriculturalists

	1-14. Territoriality and predominant unit of land holding
	1-15. Importance of private land holding by individuals or families 
	4-4. Communal or private ownership of fields 

	4-5. Individual use rights to fields, bounded or absolute


	0=no significant territoriality
1=territory claimed by tribe as a whole
2=territory claimed by subgroups of tribe larger than the band
3= territory claimed by band or local group
4=territory claimed by extended family, gens, or clan
5=territory claimed by small families or individuals
	1 =private land either nonexistent, unimportant, or casual
2=particular (noncritical) areas or sites held privately, such as individual trees 
3=large areas held privately, but also some large community land
4=most land divided privately (individuals or families)

	0=no ownership or individual use rights recognized
1=communal fields, individual use rights not recognized
2=communal fields, individual use rights recognized
3=fields owned by large family unit (clan, gens, sib), use rights assigned to individuals
4=fields owned by individuals or small family unit
	0=no use rights over land recognized
1=land communally held or held by large kin groups, and use directed by headman or kin-group head
2=land rights held by individual or small family unit, but community or large kin group can regulate sale or intervene in other ways
3=land rights held by individual or small family unit, and neither community nor large kin group intervenes


We used the above listed codes from Pryor (denoted below by the identification numbers 1-14, 1-15, 4-4, and 4-5) to construct two land tenure codes which would apply to all preindustrial subsistence types:

Communal or private ownership of territory, farmland or pasture (Pryor’s Ownership Type)
0 = Open access/no significant territoriality (0 in 4-4 or 0 in 1-14)
1 = Communal farm/pasture land or territory (1 through 2 in 4-4 or 1 through 3 in 1-14)
2 = Farm/pasture land or territory held by large family groups (3 in 4-4 or 4 in 1-14)
3 = Individual ownership (4 in 4-4 or 5 in 1-14)

Robustness (importance) of private farm, pasture or territory held by individuals or families (Pryor’s Individual Rights--RobustPriv_Pryor)
0 = private land use rights over farm, pasture or territory nonexistent, unimportant, or casual (0 through 1 in 4-5 or 1 in 1-15)
0.5 = 1.5 in 1-15
1 = particular (noncritical) areas or sites held privately, such as individual trees (2 in 1-15)
1.5 = 2.5 in 1-15
2 = land rights held by individual or small family unit, but community or large kin group holds some land or can regulate sale or intervene in other ways on individual or small family rights (2 in 4-5 or 3 in 1-15)
2.5 = 2.5 in 4-5
3 = land rights held by individual or small family unit, and neither community nor large kin group intervenes (3 in 4-5 and 4 in 1-15)

[bookmark: _Toc22636321]3.  Property variables from the CONAN project 
Communality of land (v1726 in Divale 2004; originally from Lang 1995)
. = missing data
1 = land predominantly private property
2 = land partially communally used
3 = communal land use rights only
The original scores above were truncated (v1726_TRUN) to 0 = private (original score of 1); 1 = communal (original score of 3); the original score of 2 was unclear so it was removed.
[bookmark: _Toc22636322]4. Combined Samples for Private vs. Communal Land Tenure and Robustness of Individual Land Rights
1. Using data from our sample, the Pryor sample, and the CONAN sample we created a combined private versus communal score from the three samples as follows:
· L2 (Suppl.1) was dichotomized as 1 (private) versus 2-4 (2--communal); named “L2_1_234” in the data file. 
· Pryor’s scores (Suppl.2) were dichotomized into private (0) versus communal (1) by counting the original score of 3 as private and original scores 1 and 2 as communal.
· From the CONAN variable described in section 3, the original scores were truncated to 0 = private (original score of 1); 1 = communal (original score of 3); the original score of 2 was unclear so it was removed.
· In order to be part of a combined variable, there had to be a score from at least one of the three samples. If more than one sample had information, the scores had to agree in order for the combined score (L2_Pryor_CONAN) to be included. Primarily private rights have a score of 0 and a score of 1 for primarily communal.

2. To combine our robustness of individual land rights score (Com567) with Pryor’s individual rights score, we created the following equivalents between our score and Pryor’s (see column 2 of Table S2 below). We then rescored the variable as shown in column 3) and then we combined our scores with Pryor’s eliminating any cases with disagreements. The merged variable is named “Com567_PryorRobust”. 

Table S2. Method of combining robustness of individual land rights scores from us and Pryor
	Com567
	Pryor Equivalents
	Rescored
	Merged
Robustness of Individual Land Rights Score

	Less than or equal to 4
	0
	0
	0

	4.5-5.5
	2
	1
	1

	6-7.5
	3
	2
	2

	8 and up
	4
	3
	3



[bookmark: _Toc22636323]5. Independent Variables
[bookmark: _Toc22636324]5.1. Mobility and Subsistence 
The information on mobility originally comes from Murdock and Provost (1973) Scale 2 (retrieved from Divale 2004, v150) and was dichotomized to compare societies with year-round permanent settlements (5; originally P) versus nonpermanent settlements (1-4; originally B,S,R,T,I). The dichotomized variable is named “v150SH14_5”.   
v150.  Scale 2 – Fixity of Residence (Divale, 2004; Adapted from Column 1, Fixity of Settlement in Murdock and Wilson, 1972)
1 = Nomadic      
2 = Seminomadic  
3 = Semisedentary
4 = Sedentary; impermanent
5 = Sedentary    
Column 1: Fixity of Settlement. (Murdock and Wilson, 1972)
B Migratory or nomadic bands, occupying temporary camps for brief periods successively throughout the
S Seminomadic communities, occupying temporary camps for much of the year but aggregated in a fixed settlement at some season or seasons, e.g., recurrently occupied winter quarters. 
R Rotating settlements, i.e., two or more permanent or semipermanent settlements occupied successively at different seasons. 
T Semisedentary settlements, occupied throughout the year by at least a nucleus of the community's population, but from which a substantial proportion of the population departs seasonally to occupy shifting camps, e.g., on extended hunting or fishing trips or during pastoral transhumance.
I Impermanent settlements, occupied throughout the year but periodically moved for ecological reasons or because of untoward events like an epidemic or the death of a headman.
P Permanent settlements, occupied throughout the year and for long or indefinite periods. P is used instead of I in default of specific evidence of impermanence

Subsistence variables were re-coded using data from the Ethnographic Atlas (originally column 7; see Ethnology 1962-1971.; data retrieved from Divale [2004], v203-v207) on degree of dependence on five types of subsistence--gathering, hunting, fishing, animal husbandry, and agriculture, respectively, combined with information on the predominant type of animal husbandry (originally column 39, v244). We only used data from the Atlas that matched the time and place focus of the SCCS. We summed the values for hunting and gathering and dichotomized the score at greater than or equal to 46% versus lower dependence (“HuntGath”). For dependence on herding animals, as opposed to other kinds of animal husbandry, we used a combination of degree of dependence on animal husbandry (46% or higher) with the Atlas variable on the main type of domesticated animal (“DepHerdMoveLargeAnimLONG”; dichotomized as “DepHerdMoveLargeAnimTRUN”). More specifically, we constructed a measure of dependence on herding that contrasted societies with a 46 percent or more dependence on husbandry (omitting dependence on pigs or small animals) versus societies with a lower dependence on animal husbandry and/or a high dependence on pigs or small animals (“DepHerdMoveLargeAnimTRUN_pig0”).  An additional measure was the presence of agriculture based primarily on irrigation (“Irrigation”).  Using the Atlas variable “type and intensity of agriculture” (originally column 28; v232 in Divale 2004), we contrasted intensive agriculture based on irrigation versus other types of agriculture or little or no agriculture. 
[bookmark: _Toc22636325]Because there are no cases where high dependence on hunting/gathering (“HuntGath”) and high dependence on herding animals (“DepHerdMoveLargeAnimTRUN_pig0”) both occur, we created a combined variable where one of the conditions is present versus neither of the two conditions are present. This combined variable is called “HerdLgAnimORSumHG_5ormore.”
5.2. Natural Hazards and Famine Variables 
We used the Ember and Ember’s (1992a, 1992b)  resource codes to create a combined variable, called “Natural Hazards Modified by Famine”—“oth_famsh5” in the data file—(see Table S3) which privileges natural hazards but weights an actual hazard more seriously if there is also famine during the time period. We note that although famine can have causes other than natural hazards, such as war, in our sample there were only two cases with famines (out of 21) that did not have one or more food-disrupting hazards in the same time period. Famines and hazards are quite highly correlated (gamma= .637, rho = .570, n=57, p <.001). Table S3 shows how the new code was designed. Cases with both recorded natural hazards and famine have the highest scores, while cases with no reported natural hazards, regardless of famine, have the lowest scores. 






Table S3. Construction of the variable “Natural hazards modified by famine” using Ember and Ember (1992a, 1992b) variables on resource scarcity.
	Natural hazards modified by famine  
	Threat of natural hazards (Ember and Ember 1992a, b code)
	Threat of famine (Ember and Ember 1992a,b code)

	1- No natural hazards
	1
	Any, including NA

	2- No natural hazards but reported threat thereof
	2
	Any, including NA

	3- One or more natural hazards and no famine
	3 or 4
	1

	4- One or more natural hazards and threat of famine
	3 or 4
	2

	5- One or more natural hazards and one or more  famines
	3 or 4
	3-4


[bookmark: _heading=h.1t3h5sf][bookmark: _heading=h.mvw5dqk8j22q]From Dirks’ (1993, 2004) series of variables on famine, we created a factor score from three famine scales--severity of famine, persistence of famine, and recurrence of famine (variables v1267, v 1268, and v1269, respectively retrieved from  Divale 2004). The factor score was created after standardizing the variables and examining the distributions for normality. Using principal component analysis with no rotation, SPSS (24) yielded one factor with factor loadings of .905, .907, and .899 for the three respective variables accounting for 81.7% of the variance). This factor score is called “PC1_1267_1269cen”. 
[bookmark: _Toc22636326]5.3. Drought measures based on gridded climate data
 [Note: this extended description is from a paper submitted for publication by the climate team Felzer, Ember, Cheng, and Jiang (n.d.). When this paper is accepted for publication, this section will just be replaced with a briefer section that points to the published paper.]

The monthly temperature (T), precipitation (P) and Penman-Monteith potential evapotranspiration (PET_pm) data were taken from the Climate Research Unit (CRU), which ranges from 1901 to 2014 with a spatial resolution of 0.5° ⋅ 0.5° (CRU3.23: http://catalogue.ceda.ac.uk/uuid/5dca9487dc614711a3a933e44a933ad3.) [Harris et al., 2014]. The ethnographic time periods are overlapping but are not equivalent to these years. These variables were used to calculate the P-E drought index, which describes the deficit of soil water. The Palmer Drought Severity Index (PDSI) [Palmer, 1965] is another drought index that contains information about antecedent and present soil moisture. We used the CRU high resolution (0.5° ⋅ 0.5°) monthly PDSI global dataset [Van der Schrier, 2013] from 1901 to 2009. 
PDSI is derived from a two-layer soil water model accounting for antecedent moisture conditions [Palmer, 1965]. Larger negative values relate to more severe droughts, such that < -2.0 is moderate drought), < -3.0 is severe drought), and -4.0 is extreme drought (Van der Schrier, 2013). For each of the 98 SCCS sites, we determined the number of non-consecutive months (as long as greater than 3) within the growing season of each society where the PDSI value was less than various thresholds (i.e. 0, -0.5, -1, etc.) 
The P-E index was developed by Kuang-Yu Chang (personal communication) to describe meteorological droughts. It does not incorporate the antecedent moisture conditions like PDSI. The P-E index defines the soil water deficit as a function of P and PET:
P-E Index=P-PETMaxP-PET                              (1)
in which every site has a maximum P-PET every month. The lower the index value, the drier the soil. We developed two versions of the P-E index, one derived from the Thornthwaite [Willmott et al., 1985] PET (PET_th) and the other derived from the Pennmen Monteith PET (PET_pm). 	
For each of the 98 SCCS sites, we ranked the P-E index values in descending order, and determined the values for specified percentile thresholds (i.e. 60%, 70%, 80%, 85%, 90%, 95%, and 98%), and then determined the number of non-consecutive months (as long as greater than 3) within the growing season for each year that the P-E value was below that threshold. Finally we combined the three indices for each year at each site to provide a drought index (Combined Drought Measure) in which drought status was only given if all three indices showed drought.

We also computed a measure of variation in precipitation, both intra-annually, based on monthly precipitation, and inter-annually, based on total annual precipitation, that corrects for the mean value to make societal differences in standard deviations comparable (coefficient of variation--see Abdi 2010).  
[bookmark: _Toc22636327]5.4 Modernization Variables
The modernization codes used for multivariate analyses were developed by Divale and Seda (2000; retrieved from Divale 2004). These three variables include 1) agricultural improvements, improvements in farming methods, fertilization, irrigation, food preservation (Agriculture 3.1-v1812; “agricul1” in the data file), 2) changes or implementation of a foreign judicial system (Government, Political, and Legal System 5.2-v1819; “govt2” in the data file), and 3) large scale projects introduced by outside agencies (Government, Political, and Legal System 5.4-v1821, “govt4” in the data file). All three of these variables are binary, with 0 indicating absence and 1 indicating presence. 
[bookmark: _Toc22636328]6. Binary Logistic Regression Results
For the logistic regression shown in Table S4, the dependent variable is a dichotomized version of L2 which contrasts private (0) versus communal land tenure (1). Since there are no cases where high dependence on hunting and gathering and high dependence on herding animals both occur (making them highly collinear), we created a combined variable where one of the conditions is present versus none of the two conditions are present to include in the tested model along with irrigation agriculture.  Although we expected that the subsistence practice variables (including irrigation) would be unnecessary if we also included mobility in the model (given that they both predict mobility), we opted for a logistic regression with backwards regression to see if the subsistence variables added significant variance to the model independent of fixity. In Table S4 we display two models, one with three independent variables (Model 1); the other with the model found by backwards conditional regression using SPSS 26 (Model 2).  Using either set of variables yields significant pseudo R2 results and the backwards logistic regression suggests that the subsistence variable (high hunting/gathering or high animal herding) does not add significantly to the model if the dichotomized variable mobility is present. We only show the combined sample results (N-133), but the results with our own sample are similar.

Table S4.  Binary logistic regressions using the combined sample data on private (0) versus communal (1) property. 
	
	Model 1
	Model 2

	
	B
	SE
	Wald
	Exp(B)
	B
	SE
	Wald
	Exp(B)

	Constant
	4.819***
	1.083
	19.803
	123.885
	4.990***
	.873
	32.638
	146.978

	Mobility (Non-Permanent-0 vs. Permanent-1)
	-2.172***
	.800
	   7.376
	      .114
	-2.315***
	.593
	15.241
	      .099

	Hunting/Gathering =>46%  or Anim.Herding=>46% (Present=1; Absent=0)
	 .234
	.905
	    .067
	    1.263
	
	
	
	

	Irrigation (Present vs. Absent)
	-1.971***
	.573
	11.830
	
	-1.988***
	.571
	12.140
	     .137

	-2 Log Likelihood
	109.126
	
	
	
	109.193
	
	
	

	Chi-square
	44.178***
	
	
	
	 44.112***
	
	
	

	Hosmer and Lemeshow test
	.389 (n.s.)
	
	
	
	.009 (n.s.)
	
	
	

	Nagelkerke R2
	 .413
	
	
	
	 .413
	
	
	

	N
	133
	
	
	
	133
	
	
	



[bookmark: _Toc22636329]7. Territorial Size
Do the same factors that predict communal ownership help us explain the size of land-owning units (see L3 in section 1)?  By and large, the answer is yes.  If we remove the smallest territorial unit (household and surrounding fields), which is almost always privately owned by household units, and ask whether larger units of land are more likely to be predicted by high degree of dependence on hunting and gathering, high dependence on herd animals, mobility of settlements, all of the factors strongly predict larger territorial size in an asymmetric way. The gamma for a high dependence on herd animals or high hunting and gathering is .789 (p < .0001, N=62); rho= .559 (p < .0001, N= 62) and for non-permanent versus permanent settlements the gamma is -.687 (p < .001, N=62); rho = -.525 (p < .0001, N= 62).  There are relatively few irrigation societies when we take out societies that only have household ownership of land, but the gamma for the presence or absence of irrigation with territorial size is nonetheless marginally significant (gamma= -.613, p <.10, one tail; rho= -.184, p < .10, one tail, N = 62).  All of the relationships are in the expected directions--more hunting, gathering, and herding, more mobile settlements, and less irrigation predicting larger territorial scope for land ownership.

[bookmark: _Toc22636330]8. Controls for Language Family
To control for the effects of cultural diffusion due to linguistic proximity we have added language families as dummy variables; language families (downloaded from D-PLACE--Kirby et al. 2016) are included if they contain two or more societies coded on the dependent variable in each particular model. For brevity we do not show the results for each language family in the tables. Results are shown below.






[bookmark: _Toc22636331]8.1 Multiple Regressions with Language Families

Table S5. This table shows the multiple regression results predicting “robustness of individual land rights” adding language family variables as predictors. The original models without language family results are in Table 1 of the text. Note the appropriate column number.

	Table 1, Column 1 (Including the following language families: Afro-Asiatic, Atlantic-Congo, Austroasiatic, Austronesian, Indo-European, Nuclear-Trans-New Guinea)

	
	B (SE)
	t
	p

	Irrigation Present
	.16(.52) 
	1.78
	.079

	Mobility (Perm. Settlements Present)
	.39(.58)
	3.30
	.001

	High HG or High Herd
	-.31(.60)
	-2.73
	.008

	Table 1, Column 2 (Including the following language families: Afro-Asiatic, Algic, Arawakan, Athabaskan-Eyak-Tlingit, Atlantic-Congo, Austroasiatic, Austronesian, Dravidian, Eskimo-Aleut, Indo-European, Nuclear-Macro-Je, Salishan, Sino-Tibetan, Siouan, Tupian, Uto-Aztecan)

	
	B (SE)
	t
	p

	Irrigation Present
	.005(.27)
	.058
	.954

	Mobility (Perm. Settlements Present)
	.23(.25)
	2.13
	.036

	High HG or High Herd
	-.56(.26)
	-4.9
	<.001

	Table 1, Column 3 (Including the following language families: Afro-Asiatic, Algic, Athabaskan-Eyak-Tlingit, Atlantic-Congo, Austronesian, Eskimo-Aleut, Indo-European, Nuclear-Macro-Je, Salishan, Sino-Tibetan, Tupian, Uto-Aztecan)

	
	B (SE)
	t
	p

	Irrigation Present
	.09(.23)
	1.21
	.230

	Mobility (Perm. Settlements Present)
	.16(.24)
	1.56
	.121

	High HG or High Herd
	-.53(.27)
	-4.73
	<.001



Table S6.  Displays the multiple regression results predicting “robustness of individual land rights” adding language family variables as predictors. The original models without language family results are in Table 3 of the text. Note the appropriate column number. All models control on the following language families: Afro-Asiatic, Atlantic-Congo, Austroasiatic, Austronesian, Indo-European, Nuclear-Trans-New Guinea, Sino-Tibetan 

	Table 3, Column 1

	
	B (SE)
	t
	p

	Irrigation Present
	.16(.53)
	1.78
	.078

	Mobility (Perm. Settlements Present)
	.38(.59)
	3.13
	.002

	High HG or High Herd
	-.28(.61)
	-2.49
	.015

	Combined Drought Measure
	-.13(3.33)
	-1.42
	.159

	Table 3, Column 2 (Societies with irrigation are removed) 

	
	B (SE)
	t
	p

	Mobility (Perm. Settlements Present)
	.40(.57)
	3.31
	.002

	High HG or High Herd
	-.32(.57)
	-2.72
	.009

	Combined Drought Measure
	-.22(3.42)
	-2.24
	.029

	Table 3, Column 3

	
	B (SE)
	t
	p

	Irrigation Present
	.17(.52)
	2.01
	.048

	Mobility (Perm. Settlements Present)
	.33(.58)
	2.82
	.006

	High HG or High Herd
	-.27(.59)
	-2.43
	.017

	Combined Drought Measure
	-.14(3.34)
	-1.63
	.107

	Drought by Irrigation
	.20(.22)
	2.36
	.021

	Table 3, Column 4

	
	B (SE)
	t
	p

	Irrigation Present
	.18(.53)
	2.04
	.045

	Mobility (Perm. Settlements Present)
	.49(.51)
	4.74
	<.001

	Combined Drought Measure
	-.17(3.31)
	-1.95
	.055

	Drought by Irrigation
	.22(.22)
	2.41
	.018

	Table 3, Column 5

	
	B (SE)
	t
	p

	Irrigation Present
	.24(.55)
	2.67
	.009

	High HG or High Herd
	-.47(.53)
	-4.73
	<.001

	Combined Drought Measure
	-.16(3.47)
	-1.75
	.084

	Drought by Irrigation
	.22(.23)
	2.38
	.020





[bookmark: _Toc22636332]8.2 Ordinal Regressions 

[bookmark: _Toc22636333]8.2.1 Ordinal Regressions without Language Families 
Table S7.  Displays the ordinal regression results equivalent to the multiple regression results in Table 1 that predict “robustness of individual land rights.” No language family controls. 
	Table 1, Column 1

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.34(.52)
	2.57
	.010
	3.82(1.38, 10.81)

	Mobility (Perm. Settlements Present)
	1.64(.56)
	2.93
	.003
	5.15(1.74, 15.76)

	High HG or High Herd
	-1.48(.59)
	-2.52
	.012
	.23(.07, .70)

	Table 1, Column 2 

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	.42(.60)
	.70
	.486
	1.52(.47, 5.08)

	Mobility (Perm. Settlements Present)
	1.86(.56)
	3.30
	<.001
	6.40(2.15, 19.81)

	High HG or High Herd
	-1.52(.52)
	-2.93
	.003
	.22(.08, .60)

	Table 1, Column 3

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.15(.53)
	2.17
	.030
	3.25(1.14, 9.29)

	Mobility (Perm. Settlements Present)
	1.33(.50)
	2.69
	.007
	3.78(1.43, 10.11)

	High HG or High Herd
	-1.39(.50)
	-2.79
	.005
	.25(.09, .65)




Table S8. Displays the ordinal regression results equivalent to the multiple regression results in Table 3 that predict “robustness of individual land rights.” No language family controls. 


	Table 3, Column 1

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.46(.55)
	2.66
	.008
	4.32(1.48, 12.89)

	Mobility (Perm. Settlements Present)
	1.58(.56)
	2.82
	.005
	4.87(1.64, 15.02)

	High HG or High Herd
	-1.42(.59)
	-2.41
	.016
	.24(.007, .75)

	Combined Drought Measure
	-4.98(3.11)
	-1.60
	.109
	.007(1.37x10-5, 2.88)

	Table 3, Column 2 (Societies with irrigation are removed) 

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Mobility (Perm. Settlements Present)
	1.55(.60)
	2.59
	.010
	4.71(1.48, 15.84)

	High HG or High Herd
	-1.82(.64)
	-2.85
	.004
	.16(.04, .55)

	Combined Drought Measure
	-7.93(3.57)
	-2.22
	.030
	3.58x10-4(2.58x10-7, .34)

	Table 3, Column 3

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.43(.53)
	2.69
	.007
	4.17(1.49, 12.12)

	Mobility (Perm. Settlements Present)
	1.48(.56)
	2.65
	.008
	4.37(1.49, 13.36)

	High HG or High Herd
	-1.48(.59)
	-2.50
	.012
	.23(.07, .72)

	Combined Drought Measure
	-5.34(3.18)
	-1.68
	.093
	.005(7.86x10-6, 2.22)

	Drought by Irrigation
	.41(.20)
	2.04
	.041
	1.51(1.02, 2.26)

	Table 3, Column 4

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.51(.52)
	2.92
	.004
	4.51(1.66, 12.65)

	Mobility (Perm. Settlements Present)
	2.30(.47)
	4.90
	<.001
	9.94(4.06, 25.65)

	Combined Drought Measure
	-5.97(3.18)
	-1.88
	.060
	.003(4.16x10-6, 1.15)

	Drought by Irrigation
	.38(.19)
	1.94
	.052
	1.46(.999, 2.16)

	Table 3, Column 5

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.57(.53)
	2.99
	.003
	4.81(1.75, 13.83)

	High HG or High Herd
	-2.40(.50)
	-4.83


	<.001
	.09(.03, .23)

	Combined Drought Measure
	-5.89(3.22)
	-1.83
	.067
	.003(4.19x10-6, 1.33)

	Drought by Irrigation
	.45(.20)
	2.26
	.024
	1.57(1.07, 2.35)







[bookmark: _Toc22636334]8.2.2 Ordinal Regressions with Language Families
Table S9. Displays the ordinal regression results equivalent to the multiple regression results in Table 1 that predict “robustness of individual land rights” adding language family variables as predictors.
	Table 1, Column 1 (Including the following language families: Afro-Asiatic, Atlantic-Congo, Austroasiatic, Austronesian, Indo-European, Nuclear-Trans-New Guinea)

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.14(.55)
	2.08
	.037
	3.11(1.07, 9.18)

	Mobility (Perm. Settlements Present)
	.18(.58)
	3.11
	.002
	6.06(.197, 19.33)

	High HG or High Herd
	-1.66(.61)
	-2.74
	.006
	.19(.05, .61)

	Table 1, Column 2 (Including the following language families: Afro-Asiatic, Algic, Arawakan, Athabaskan-Eyak-Tlingit, Atlantic-Congo, Austroasiatic, Austronesian, Dravidian, Eskimo-Aleut, Indo-European, Nuclear-Macro-Je, Salishan, Sino-Tibetan, Siouan, Tupian, Uto-Aztecan)

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	.38(.68)
	.55
	.578
	1.46(1.07, 9.18)

	Mobility (Perm. Settlements Present)
	1.38(.64)
	2.16
	.031
	3.96(1.97, 19.33)

	High HG or High Herd
	-3.10(.73)
	-4.25
	<.001
	.05(.06, .6)

	Table 1, Column 3 (Including the following language families: Afro-Asiatic, Algic, Athabaskan-Eyak-Tlingit, Atlantic-Congo, Austronesian, Eskimo-Aleut, Indo-European, Nuclear-Macro-Je, Salishan, Sino-Tibetan, Tupian, Uto-Aztecan)

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.15(.56)
	2.05
	.040
	3.17(1.08, 10.01)

	Mobility (Perm. Settlements Present)
	1.17(.52)
	2.25
	.024
	3.21(1.17, 8.97)

	High HG or High Herd
	-1.92(.57)
	-3.37
	<.001
	.14(.04, .44)



Table S10. Displays the ordinal regression results predicting “robustness of individual land rights” adding language family variables as predictors. The original models without language family results are in Table S8 above. Note the appropriate column number. All models controlling on the following language families: Afro-Asiatic, Atlantic-Congo, Austroasiatic, Austronesian, Indo-European, Nuclear-Trans-New Guinea, Sino-Tibetan 

	Table 3, Column 1

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.33(.57)
	2.35
	.019
	3.78(1.25, 11.60)

	Mobility (Perm. Settlements Present)
	1.72(.58)
	2.98
	.003
	5.57(1.83, 17.72)

	High HG or High Herd
	-1.64(.61)
	-2.70
	.007
	.19(.06, .63)

	Combined Drought Measure
	-6.34(3.24)
	-1.96
	.0503
	.002(2.61x10-6, .92)

	Table 3, Column 2 (Societies with irrigation are removed) 

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Mobility (Perm. Settlements Present)
	1.74(.65)
	2.68
	.007
	5.71(1.63, 21.31)

	High HG or High Herd
	-2.40(.69)
	-3.49
	<.001
	.09(.02, .34)

	Combined Drought Measure
	-12.32(4.12)
	-2.99
	.003
	4.47x10-6(8.31x10-10, .01)

	Table 3, Column 3

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.27(.55)
	2.29
	.022
	3.55(1.21, 10.69)

	Mobility (Perm. Settlements Present)
	1.52(.59)
	2.57
	.01
	4.56(1.45, 14.88)

	High HG or High Herd
	-1.75(.62)
	-2.84
	.004
	.17(.05, .57)

	Combined Drought Measure
	-7.85(3.53)
	-2.23
	.026
	3.89x10-4(2.76x10-7, .301)

	Drought by Irrigation
	.64(.22)
	2.92
	.004
	1.89(1.24, 2.93)

	Table 3, Column 4

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.37(.54)
	2.54
	.011
	3.92(1.37, 11.45)

	Mobility (Perm. Settlements Present)
	2.36(.54)
	4.40
	<.001
	10.6(3.78, 31.18)

	Combined Drought Measure
	-8.47(3.57)
	-2.38
	.017
	2.09x10-4(1.40x10-7, .17)

	Drought by Irrigation
	.58(.21)
	2.74
	.006
	1.79(1.18, 2.74)

	Table 3, Column 5

	
	Log Likelihood (SE)
	t
	p
	Odds Ratio (95% Confidence Interval)

	Irrigation Present
	1.43(.55)
	2.61
	.009
	4.19(1.44, 12.51)

	High HG or High Herd
	-2.51(.55)
	-4.53
	<.001
	.08(.03, .24)

	Combined Drought Measure
	-9.39(3.67)
	-2.56
	.011
	8.34x10-5(4.73x10-8, .09)

	Drought by Irrigation
	.71(.22)
	3.22
	.001
	2.04(1.33, 3.18)
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	SCCS_ID
	SCCS_Name
	Ethnographic Present
	Focus

	1
	Nama
	1860
	Gei//Khauan tribe

	2
	!Kung
	1950
	!Kung (ju/wasi) of Nyae Nyae region, Namibia

	8
	Nyakyusa
	1934
	Age Villages near Mwaya and Masoko

	9*
	Hadza
	1930
	Entirety: Tribe

	12
	Ganda
	1875
	Kyaddondo District, around Kampala

	13
	Mbuti
	1950
	Epulu Net hunters of the Ituri Forest

	21
	Wolof
	1950
	Upper and Lower Salum, Gambia

	22
	Bambara
	1902
	Segou to Bamako on the Niger River

	23
	Tallensi
	1934
	Entirety, Tribe

	24
	Songhai
	1940
	Bamba division

	25
	Fulani
	1951
	Wodaabe of Niger

	26
	Hausa
	1900
	Zazzagawa of Zaria

	30
	Otoro
	1930
	Entirety, Nuba Hilla Otoro

	32
	Mao
	1939
	Northern division

	34
	Masai
	1900
	Kisonko or Southern Masai of Tanzania

	35
	Konso
	1935
	Town of Buso

	36
	Somali
	1900
	Dolbahanta subtribe

	37
	Amhara
	1953
	Gondar District

	40
	Teda
	1950
	Nomads of Tibesti

	42
	Riffians
	1926
	Entirety, Moroccan

	43
	Fellahin
	1950
	Town and environs of Silwa

	45
	Babylonians
	1750 B.C. 
	City and environs of Babylon

	46
	Rwala Bedouin
	1913
	Unspecified

	51
	Irish
	1955
	Kinvarra Parish, County Clare

	53
	Yurak Samoyed
	1894
	Entirety, tribe

	54
	Russians
	1955
	Viriatino village

	55
	Abkhaz
	1880
	Entirety, tribe

	57
	Kurds
	1951
	Town and vicinity of Rowanduz

	58
	Basseri
	1958
	Nomadic branch

	59
	Punjabi
	1950
	Mohla village

	60
	Gond
	1930
	Hill Maria

	62
	Santal
	1940
	Bankura and Birbhum districts

	63
	Uttar Pradesh
	1945
	Village and vicinity of Senapur

	64
	Burusho 
	1934
	Hunza State

	65
	Kazak
	1885
	Great Horde

	66
	Khalka Mongols
	1920
	Narobanchin Territory 

	68
	Lepcha
	1937
	Lingthem and vicinity

	70
	Lakher
	1930
	Entirety, Tribe

	71
	Burmese
	1960
	Village of Nondwin

	72
	Lamet
	1940
	Entirety, tribe, Northwestern Laos

	73
	Vietnamese
	1930
	Red River Delta in Tonkin

	76
	Central Thai
	1955
	Village of Bang Chan

	83
	Javanese
	1955
	Town and environs of Pare

	84
	Balinese
	1958
	Tihingan

	85
	Iban (Sea Dayak)
	1950
	Ulu Ai group

	90
	Tiwi
	1929
	Melville Island

	91
	Aranda
	1896
	Alice Springs and environs

	92
	Orokaiva
	1925
	Aiga subtribe

	93
	Kimam
	1960
	Bamol village

	94
	Kapauku
	1955
	Village of Botukebo

	96
	Manus
	1929
	Village of Peri

	98
	Trobrianders
	1914
	Kiriwina Island

	99
	Siuai
	1939
	Northeastern group

	100
	Tikopia
	1930
	District of Ravenga

	102
	Mbau Fijians
	1840
	Bau Chiefdom, Island of Mbau

	104
	Maori
	1820
	Nga Puhi tribe

	106
	Samoans
	1829
	Aana kingdom of western Upolu Island

	108
	Marshallese
	1900
	Jaluit Atoll

	109
	Trukese
	1947
	Island of Romonum

	110
	Yapese
	1910
	Entirety, island

	112
	Ifugao
	1910
	Kiangan group

	116
	Koreans
	1947
	Sondup'o village, Samku Li town, Kanghwa Island

	117
	Japanese
	1950
	Okayama prefecture

	118
	Ainu
	1880
	Saru Basin, Hokkaido

	119
	Gilyak
	1890
	Sakhalin Island

	124
	Copper Inuit
	1915
	Mainland division of Coronation Gulf

	130
	Eyak
	1890
	Entirety, tribe

	131
	Haida
	1875
	Town of Masset

	132
	Bellacoola
	1880
	Central village, lower Bella Coola River

	141
	Hidatsa
	1836
	NA 

	142
	Pawnee
	1867
	Skidi band

	144
	Huron
	1634
	Bear and Cord subtribes (Attignawantan and Attigneenongnahac)

	150
	Havasupai
	1918
	Entirety, tribe

	151
	Papago
	1910
	Archie division

	154
	Popoluca
	1940
	Town and environs of Soteapan

	156
	Miskito
	1921
	Village near Cape Garcias a Dios

	159
	Goajiro
	1947
	Entirety, tribe

	160
	Haitians
	1935
	Town if Mirebalias

	162
	Warao
	1935
	Winikina of the Orinoco Delta

	164
	Barama Carib
	1932
	Barama River

	165
	Saramacca
	1928
	Upper Suriname River

	168
	Cayapa
	1908
	Rio Cayapas drainage

	172
	Aymara
	1940
	Ayllu near Chucuito, Peru

	173
	Siriono
	1942
	Vicinity of the Rio Blanco 

	179
	Shavante
	1958
	Village of Sao Domingo

	182
	Lengua
	1889
	Band in contact with mission

	184
	Mapuche
	1950
	Vicinity of Temuco 

	185
	Tehuelche
	1870
	Entirety: Equestrian Band

	186
	Yahgan
	1865
	Eastern and central divisions


*SCCS ID 9, Hadza, did not have clear property rights and was not included in our analyses
[bookmark: _Toc22636336]10. Effect Size for Table 1
 Figure S1: A plot of the effects (standardized betas) with 95% confidence intervals corresponding to the models in Table 1.
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