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Exclusion of nestedness from our study 

Although nestedness has been related to community stability in previous studies (Okuyama and 

Holland 2008, Thébault and Fontaine 2010), we decided not to include it in our study for several 

reasons. The main reason for excluding nestedness from our study was that it has been shown that 

models similar to ours (e.g. model used in Thébault and Fontaine 2010) can have built-in dynamical 

stability (Staniczenko et al. 2013). This built-in stability means that the relationship found between 

nestedness and stability (measured as persistence) is actually a reflection of the positive 

relationship between connectance and persistence (Staniczenko et al. 2013). Therefore, to avoid 

the potential spurious relationship between nestedness and stability, we did not included in our 

study. 

In addition, there is some debate regarding whether changes in nestedness represent 

actual changes in a structural network property beyond changes in the degree distribution (Payrató 

Borrás et al. 2018), and whether it is a completely independent measurement from modularity 

(Fortuna et al. 2010). For all these reasons we decided not to include nestedness in our study. 
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Table A1. Symbols, definitions, and the range values of model parameter values. 

Symbol Definition Range values 

minimum maximum 

Pi and Aj Initial species densities 10-13 0.1 

rPi Intrinsic growth rate of plant species i -0.3 -0.1

rAj Intrinsic growth rate of animal species j -0.2 -0.001

di and dj Density-dependent self-limitation of species i and of species j 1 2 

cij Maximum rate of mutualistic benefit between species i and j 2 3 

αij Half saturation of mutualism benefit of the interaction 
between species i and j 

0.1 1 

qij Maximum rate of mutualistic cost between species i and j * 2 3 

βij Half saturation of mutualism cost of the interaction between 
species i and j 

0.1 0.25 x αij 
0.50 x αij 
0.75 x αij 

* Saturation level of the cost equals the saturation level of the benefit (q = c), except for no cost,

where qij = 0. 



Figure A1. Net-benefit curves for a plant species resulting from models without and with cost 

function. Benefit is depicted by blue, cost by orange and net-benefit by green lines. Net-benefit is 

calculated as the benefit minus the cost. Set of parameters used for these curves were randomly 

selected from the set of parameters used in the simulations. Aj = pollinator species j abundance. 



Figure A2. Pairwise relationships among multiple measures of stability, representing multiple 

components of ecological stability (persistence, resilience, abundance). Scatterplots and associated 

Pearson’s correlation coefficients are shown for each level of cost (yellow = no cost, orange = low 

cost, red = medium cost, gray = high cost). All correlations were significant with p-values < 0.001. 



Figure A3. Relationship between predicted persistence and abundance of plants and network 

structure (connectance, modularity, species richness) under increasing levels of cost (0, 0.1, 0.25, 

0.4). Cost values indicate the average value of all interaction costs within a network. Predicted 

abundance values for the highest level of cost (0.4) are not shown as they were mostly below 0. 



Figure A4. Relationship between predicted persistence and abundance of pollinators and 

network structure (connectance, modularity, species richness) under increasing levels of cost (0, 

0.1, 0.25, 0.4). Cost values indicate the average value of all interaction costs within a network. 

Predicted abundance values for the highest level of cost (0.4) are not shown as they were mostly 

below 0. 




