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Categorization of social system
We categorized the species into non-family living, family living and cooperative breeding families based on published datasets [1-3] and data extracted from broad species accounts (Birds of the Western Palearctic [4], Handbook of the Birds of the World [5], Handbook of Australian, New Zealand & Antarctic Birds [6], Roberts Birds of Southern Africa [7], Birds of North America online [8], Handbook of the Birds of India and Pakistan [9]), and lineage specific handbooks [10-30]. 

We used three different criteria to differentiate between the social systems. For all species where the time offspring stay beyond nutritional independence with their parents is known (N=1053 species), we used a quantitative threshold of 50 days post-independence to differentiate non-family living (<50d) from family living species (≥50d). The logic behind this threshold is that species with a post-independence period of less than 50d show a marked higher body-mass scaled annual reproductive investment (details given in [31]. Observe that we did not use the body-mass scaled annual reproductive investment in our analyses but only as an objective tool to differentiate between non-family and family living species. This threshold indicates a life-history trade-off between current reproductive investment and prolonged offspring investment (i.e. family living), and falls together with seasonal environmental variation where offspring in family living species postpone dispersal beyond the onset of less favorable autumn conditions [31]. This information was combined with the information on whether a species breeds cooperatively or not [1,3] (see below).

For species where the time offspring stay beyond nutritional independence was unknown, we used information of their breeding systems or social information to categorize them into the different social systems. We categorized species as non-family living if social information specifically confirmed that offspring leave parents soon after independence, or parents do not interact with offspring once they fledged (N=1022 species). For N=23 species the maximum time offspring remain associated with their parents was not specified, but it was apparent that offspring stayed well beyond 50 days after independence with their parents (e.g. family groups are seen throughout the year or well beyond the end of the breeding season). Accordingly, these species were categorized as family living. Species were categorized as cooperative breeding families if cooperation was kin based [3] also when the exact time offspring remain with parents beyond independence was unknown (N=221 species). We controlled in our models for the potentially confounding effects of having classified the social system using three different sources of information (labelled social system assessment). 

In contrast to earlier studies [1,32-35], we differentiated between species where cooperation occurred within families and species where cooperation occurred among unrelated individuals (i.e., non-kin cooperatively breeding species) [3]. In a majority of the latter species, more than two adults are involved in reproduction [3] and thus, the incentive to cooperate are direct fitness benefits. Moreover, the species that Cockburn [36] identified as occasional cooperative breeder were not classified as cooperative breeders, but categorized as non-family or family living species [37]. For example, helpers at the nest have been observed in several blue tit Parus caeruleus or house sparrow Passer domesticus populations, however, it always occurred at very low levels [36,37]. For species that express between population variation in their social system, for example carrion crow Corvus corone [38] or green jay Cyanocorax yncas [39], we assigned social system where offspring stay longest time with their parents beyond independence (non-family living < family living < cooperative breeding families). 

Categorization of migratory status, feeding habits and nesting type
We used the same sources to extract information on ecological, social and life-history traits of species. We choose traits that earlier comparative studies identified to influence the occurrence of cooperative breeding or family living [32,40-46]. Species were categorized as sedentary if they only engage in local movements, whereas short- and long-distance as well as altitudinal migrants were categorized as migratory. Species that only use one of the food types listed below were categorized as food specialists whereas species that used at least two different food types were categorized as food generalists. We differentiated the following 17 food categories: 
· beeswax
· bones
· carrion
· crustaceans
· eggs of vertebrates
· fish
· flowers
· fruits
· insects and invertebrates (including their eggs and larvae)
· mollusks
· nectar
· nuts
· plant materials (leaves and other green tissue)
· pollen
· sap
· seeds
· vertebrates.

Habitat openness was calculated based on the IUCN Habitat Classification Scheme [47] . We collected for all species their IUCN habitat categories [47] and ranked the different habitat types according to the importance for the species. For all habitat categories, we assessed amount of ground cover (excluding soft vegetation, i.e. grasses) following the method described in Mueller-Dombois [48], based on 10 randomly sampled location with the help of high-resolution satellite images covering the whole geographic range of the habitat category. We used the four principal habitat categories of each species to calculate the weighted average of the habitat openness (if 2 categories: 1st category = 66.6%, 2nd category = 33.3%; if 3 categories: 1st category = 50%, 2nd category = 30%, 3rd category = 20%; if 4 categories: 1st category = 50%, 2nd category = 25%, 3rd and 4th category = 12.5%).

Nesting type was categorized as a binary variable based on nest type. Previous research suggested that cavity breeders are more likely to breed cooperatively, given that cavities can be a limited resource [33,43]. Thus, we categorized nests as cavities (nests in cavities, cliffs and caves), or non-cavities (all other nest constructions, i.e. closed or open and located in trees or shrubs, open nest on the ground). 

Body size, chick developmental mode and longevity data
The body weight of species (in grams) was extracted from handbooks [4-30] or specific publications [49]. We used the mean body weight combining male and female weight. From the same sources we extracted the chick developmental mode distinguishing precocial from altricial species (categorizing semi-precocial species as precocial, and semi-altricial species as altricial [50]). We used the longevity data published in a recent paper [51], and complemented these data with longevity records of the Australian Bird and Bat Banding Scheme [52] and a review paper on parrots [53], following the methods outline in Valcu et al. [51]. If possible we used longevity records of non-captive birds, however, longevity records in captivity and the wild have been shown to be highly correlated [51]. Given that the research effort of a species influences the maximum observed longevity, the number of Zoological Record hits was included into these analyses (see [51] for more details). 

Eco-climatic parameters
Precipitation and temperature data were obtained from the Climatic Research Unit Time Series 3.21 [54] (available at: http://catalogue.ceda.ac.uk/uuid/ac4ecbd554d0dd52a9b575d9666dc42d; Downloaded 07 Apr 14). Net primary production was obtained from MODIS [55] (available at: 
http://neo.sci.gsfc.nasa.gov/view.php?datasetId=MOD17A2_M_PSN; Downloaded 05 Dec 2013). We extracted mean values, predictability (Colwell’s P [56]), and within- and between-year variances for each environmental variable first at a local scale (0.5 x 0.5 degree cells) and then averaged across the entire breeding distribution of a given species. Colwell’s P is an information theory based index that assesses the variation in the onset, duration and intensity of periodic phenomena, ranging from 0 (entirely unpredictable) to 1 (entirely predictable). Species distribution ranges were obtained from the 2010 IUCN Red List of Threatened Species v. 2010.4. (available at: www.iucnredlist.org. Downloaded 17 Apr 2012), and BirdLife International (available at: www.birdlife.org. Downloaded 17 Apr 2012). Because climatic unpredictability during the breeding season has been suggested to be of importance for evolution of cooperative breeding [57], we calculated eco-climatic variables both across the entire year and only within the period of year where there is significant local plant growth [58]. This proxy has been suggested to correlate with the duration of avian breeding seasons at a given locality. Accordingly, we calculated for each species: 
· Precipitation: mean, within and between year variance, predictability during the whole year;
· Precipitation: mean, within and between year variance during the MGS only;
· Temperature: mean, within and between year variance, predictability during the whole year;
· Temperature: mean, within and between year variance during the MGS only;
· Net primary productivity (NPP): mean, variance, predictability during the whole year; 
· NPP: mean, within and between year variance, predictability during the MGS only;
· Mean growing season length;
· Habitat heterogeneity (according to [59]). 

Statistical procedures
We performed all statistical procedures in R version 3.1.0 [60]. 

Ancestral state estimation
Ancestral state estimation was performed using the MuSSE module of the diversitree package [61] on a consensus phylogeny estimated from a sample of 1000 phylogenetic trees [62] with the maximum parsimony matrix method. We performed this analysis based on the three social systems and assuming that all transitions between trait states were possible. MuSSE models the evolution of a categorical trait using a continuous-time Markov process [61], estimating relevant transition rates between pairs of trait states. In order to test hypotheses related to the pattern of transitions between social system states, we fitted a series of MuSSE models fixing relevant transition rates to zero or fixing them to be symmetrical (i.e. forward and backward transitions occur at equal rates). We defined all possible combinations of constraints of all six transition rates and ordered resulting models according to their AIC values [63]. The model with the lowest AIC value was considered as the best model explaining the evolution of social systems, and was used to generate the estimates of ancestral states across the tree using the stochastic mapping technique, as implemented in the Phytools package [64]. 

Given that the different social systems may influence the speciation and extinction rate, we also fitted a series of MuSSE models which speciation and extinction rates were allowed to vary across breeding modes. These models yielded the same qualitative results as the main models with diversification rates fixed to be equal across breeding modes (see table S6 for a comparison of transition rates in the two types of models). 

Principal component analysis
Colinearity is a common issue in multivariate analysis, resulting from extensive correlation between predictors. We reduced the colinearity among our predictors by extracting a number principal components from the original set of continuous variables comprising species geographic range, body mass, habitat openness, habitat heterogeneity and all climatic parameters associated with precipitation, temperature and net primary productivity (see above). Before performing the PCA, we checked graphically the distributions of all variables, applied transformations when required to obtain more symmetrical distributions (see appendix Table 2), and centered and scaled our input variables. Principal components were extracted using the principal function (library psych [65]) with varimax rotation. In order to determine the number of PCs that suffices to summarize variation in the original predictors we simulated a distribution of eigenvalues of a matrix of uncorrelated random variates (of size equal to the number of predictors; function parallel in library nFactors [66]) and used it in the nScree function. The resulting maximum number of required PCs (N=8) was used in the principal function to extract the rotated PCs. A sphericity test in the Psych library [65] confirmed that our PC matrix is significantly different from a spherical matrix (Chi-square=4906, df=253, p<0.001). Furthermore, a sampling adequacy test in the package REdAS [67] resulted in a MSA score = 0.82. A MSA score range of 0.8 to 1 indicates adequate sampling, i.e. much fever components relative to the number of variables represent the factors. 

Resulting components were interpreted based on the loadings of the original variables as described in detail in Table S2. Observe that including detailed climatic parameters both the entire year and only within the mean growing season reveals detailed insights into the relationship of different climatic parameters. Given that ancestral character reconstruction may be biased when characters influence diversification [68], we also used a phylogenetic controlled PCA [69], resulting is a somewhat different PC structure (Table S4). However, running our main model with this PC resulted qualitatively in the same results (Table S5). 

Generalized linear models
We fitted phylogenetically controlled multinomial models to our data using MCMCglmm [70]. All models fitted in MCMCglmm were specified using the multinomial distribution family and were run for 6’500’000 iterations, with a 500’000 burn-in period and samples drawn every 500 iterations. The response variable in all models was a categorical representation of social system. Each model included appropriate set of fixed effects (see Results) and a random phylogenetic effect linked to the phylogenetic correlation matrix. Residual covariance matrices in our models were fixed to IJ where I and J are identity and unit matrices, respectively, of dimension equal to the number of response variable categories in the model. Prior covariance matrices for fixed effects where set as (IJ x In) x (1.7+π2/3), where n equals the number of model fixed parameters [71,72]. All results are presented as means of estimated posterior distributions of parameters. Statistical significance of fixed effects was determined based on the pMCMC values returned by MCMCglmm. They represent proportions of all recorded MCMC iterations that lie outside the 95% credibility intervals estimated based on the estimated posterior distributions of parameters. 
The phylogenetic random effect was modelled based on a recent phyla-wide phylogeny [62]. For initial and complementary analyses, we used a consensus tree based on the Hackett backbone [73], however we confirmed that using the alternative Ericsson backbone introduces negligible variation to the model estimates (both not shown but available upon request). To account for the uncertainty of phylogeny estimation we refitted the main model with 50 randomly selected trees from the posterior distribution of trees published in Jetz et al. [62]. This number of trees used in our study is sufficient to account for uncertainty in the phylogeny estimation [74]. To summarize the effect of this analysis we calculated the proportion of all 50 models that returns a statistically significant (pMCMC<0.05) effect.
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