
Appendix 1. Detailed log-linear results.

Log-linear models follow a Poisson distribution and are appropriate for count data that can be
represented in matrix form (Morris 1991). In our case, we used the matrices to evaluate how
often each category of organization (e.g., environmental NGOs) was connected to all other
organization categories (including its own category) via coalition membership and coalitions
held in common. Counts of self-assortment by like categories fell along the matrix diagonal,
indicating cases of indirect homophily.

Because we are exploring assortment patterns in projected bipartite networks, we cannot
measure direct or intentional homophily; i.e., we do not know if organizations are joining
coalitions specifically to self-assort or if that is a by-product of coalition connections.

With the log-linear model, we can compare a main-effect model (Which category is most
represented in coalitions?) to a uniform model (Are organizations on average more likely to be
in coalitions with like-category organizations?) and to a differential model (Which categories of
organizations, if any, are more likely to be tied to like-organizations through coalition
connections. We fit sets of log-linear models for 1) aggregated water-quality issues and 2) each
issue from Table 2 in the main text separately: we compared a log-linear model of differential
mixing to main effects and uniform homophily models for the four issues with the largest
coalition networks—toxic algae, dam removal, fish diseases, and water nutrients—which yielded
nearly identical results to the all-issues network.

Homogeneous tie formation was significantly greater than heterogeneous tie formation for a
limited set of organization categories: consultant (1.6 times more likely than if connections were
distributed proportionally across organization type; i.e., no preference for any organizational
category), environmental (3.7), industry (3.2), municipal (14.6), and regional governments (2.7).

For issue-specific log-linear models, we noted that like-tie formation was not a significant factor
for any individual water quality issue, except dam removal. In this isolated case, homogeneity by
organization category was 3.96 times more likely than expected with the null condition of “no
homogeneity” (i.e. heterogeneous assortment where connections are distributed proportionally
across organization type). This was primarily due to very strong homogeneous ties among
environmental organizations (33.72 times more likely than expected with the null condition).

Tables A1.1 -A1.6 give the results of the different statistical models.  Figures A1.1 and A1.2
show heatmaps (as in Figure 3 from the main text) for the individual water quality issues.



Table A1.1: Log-linear results for coalition-based relationships according to organization type for all§

issues

Parameter Main effects only Uniform mixing Differential mixing

Reference category main effects 3.399*** 3.320*** 3.345***

Ego organization types

Consultant (1) 0.222*** 0.184** 0.258***

Environmental (2) 1.437*** 1.288*** 1.078***

Federal (3) 0.633*** 0.677*** 0.770***

Industry (4) -0.334*** -0.316*** -0.394***

Municipal (5) -3.957*** -3.855*** -3.891***

Regional (6) 0.884*** 0.879*** 0.833***

State (7) 0.398*** 0.344*** 0.519***

Tribe (8) 0.372*** 0.424*** 0.476***

University (9) ref ref ref

Alter organization types

Consultant (1) 0.526*** 0.561*** 0.585***

Environmental (2) 1.297*** 1.165*** 0.949***

Federal (3) -0.236*** -0.264*** -0.102

Industry (4) 0.005 0.065 0.002

Municipal (5) -2.127*** -2.015*** -2.047***

Regional (6) 0.352*** 0.295*** 0.202***

State (7) 0.656*** 0.667*** 0.755***

Tribe (8) -0.393*** -0.391*** -0.323***

University (9) ref ref ref

Interactions



Uniform 0.745 (2.1)***

Differential Consultant 0.438 (1.6)***

Environment
al

1.313 (3.7)***

Federal -0.275 (0.8)

Industry 1.175 (3.2)***

Municipal 2.684 (14.6)*

Regional 1.005 (2.7)***

State -0.014 (1.0)

Tribe 0.217 (1.2)

University 0.224 (1.3)

G2 5168.93 5621.94 5823.79

AIC 1611.3 1160.3 974.42

df 64 63 55
§All issues include bacteria, cannabis, dam removal, fish diseases, nutrients, sediment, and toxic algae.
*p<0.05, **p<0.01, ***p<0.001; Note that main effects values (gray cells) are all significant because they
function as intercepts in the log-linear models. The interaction results (white cells) indicate where mixing
is evaluated as an overall trend (uniform model) or a trend specific to different organization types
(differential model).



Table A1.2: Log-linear results for coalition-based relationships according to organization type for four
largest§ issues

Parameter Main effects only Uniform mixing Differential mixing

Reference category main effects 3.332*** 3.261*** 3.283***

Ego organization types

Consultant (1) 0.354*** 0.319*** 0.400***

Environmental (2) 1.422*** 1.297*** 1.071***

Federal (3) 0.499*** 0.523*** 0.636***

Industry (4) -0.548*** -0.527*** -0.625***

Municipal (5) -3.880*** -3.789*** -3.912***

Regional (6) 0.794*** 0.782*** 0.728***

State (7) 0.527*** 0.477*** 0.657***

Tribe (8) 0.369*** 0.426*** 0.492***

University (9) ref Ref ref

Alter organization types

Consultant (1) 0.547*** 0.559*** 0.589***

Environmental (2) 1.232*** 1.109*** 0.861***

Federal (3) -0.025 -0.033 0.099

Industry (4) -0.050 0.012 -0.053

Municipal (5) -2.054*** -1.955*** -1.985***

Regional (6) 0.406*** 0.368*** 0.274***

State (7) 0.674*** 0.671*** 0.774***

Tribe (8) -0.612*** -0.610*** -0.498***

University (9) ref Ref ref

Interactions

Uniform 0.688 (2.0)***

Differential Consultant 0.353 (1.4)***



Environment
al

1.342 (3.8)***

Federal -0.329 (0.7)

Industry 1.245 (3.5)***

Municipal 2.614 (13.7)*

Regional 0.983 (2.7)***

State -0.109 (0.9)

Tribe 0.281 (0.8)

University 0.215 (1.2)

G2 4603.56 4958.63 5190.21

AIC 1496.5 1143.5 927.89

df 64 63 55
§Four largest issues include dam removal, fish diseases, nutrients, and toxic algae.
*p<0.05, **p<0.01, ***p<0.001; Note that main effects values (gray cells) are all significant because they
function as intercepts in the log-linear models. The interaction results (white cells) indicate where mixing
is evaluated as an overall trend (uniform model) or a trend specific to different organization types
(differential model).



Table A1.3: Log-linear results for coalition-based relationships for the toxic algae issue only

Parameter Main effects only Uniform mixing Differential mixing

Reference category main effects 2.933*** 2.932*** 2.917***

Ego organization types

Consultant (1) 0.854*** 0.852*** 0.862***

Environmental (2) 1.061*** 1.058*** 1.064***

Federal (3) 0.552*** 0.552*** 0.591***

Industry (4) -1.164*** -1.161*** -1.148***

Municipal (5) -2.889*** -2.887*** -2.943***

Regional (6) 0.166** 0.167** 0.091

State (7) 0.410*** 0.408*** 0.427***

Tribe (8) 0.156* 0.156* 0.186**

University (9) ref ref ref

Alter organization types

Consultant (1) 0.802*** 0.801*** 0.807***

Environmental (2) 1.021*** 1.019*** 1.022***

Federal (3) 0.313*** 0.312*** 0.353***

Industry (4) -1.497*** -1.495*** -1.483***

Municipal (5) -1.690*** -1.687*** -1.699***

Regional (6) -0.183** -0.183** -0.289***

State (7) 0.895*** 0.895*** 0.906***

Tribe (8) 0.109 0.110 0.137*

University (9) ref ref ref

Interactions

Uniform 0.024 (1.02)

Differential Consultant 0.019 (1.02)

Environmental 0.033 (1.03)



Federal -0.278 (0.76)

Industry -0.286 (0.75)

Municipal 1.725 (5.61)

Regional 0.918 (2.5)***

State -0.03 (0.97)

Tribe -0.245 (0.78)

University -0.041 (0.95)

G2 2828.78 2828.99 2853.79

AIC 576.12 577.91 569.1

df 64 63 55

*p<0.05, **p<0.01, ***p<0.001; Note that main effects values (gray cells) are all significant because they
function as intercepts in the log-linear models. The interaction results (white cells) indicate where mixing
is evaluated as an overall trend (uniform model) or a trend specific to different organization types
(differential model).



Table A1.4: Log-linear results for coalition-based relationships for dam removal issue only

Parameter Main effects only Uniform mixing Differential mixing

Reference category main effects 2.082*** 1.879*** 1.971***

Ego organization types

Environmental (1) 1.921*** 1.678*** 0.906***

Federal (2) -0.472*** -0.409*** -0.260*

Industry (3) 0.206* -0.018 0.378**

Regional (4) 1.562*** 1.570*** 1.682***

State (5) -0.144 -0.212 -0.019

Tribe (6) -0.188 -0.051 -0.031

University (7) ref ref ref

Alter organization types

Environmental (1) 1.592*** 1.132*** -0.108

Federal (2) 0.041 0.218 0.373**

Industry (3) 0.971*** 1.089*** 1.289***

Regional (4) 0.831*** 0.428*** 0.968***

State (5) 0.529*** 0.679*** 0.825***

Tribe (6) -0.260* -0.136 0.014

University (7) ref ref ref

Interactions

Uniform 1.377 (3.96)***

Differential Environmental 3.518 (33.72)***

Federal 0.114 (1.12)

Industry 0.170 (1.19)

Regional 0.410 (1.51)**

State 0.442 (1.56)

Tribe 0.611 (1.84)



University -11.258 (1.29e-05)

G2 2821.83 3358.95 3683.22

AIC 1156.1 620.93 308.66

df 36 35 29

*p<0.05, **p<0.01, ***p<0.001; Note that main effects values (gray cells) are all significant because they
function as intercepts in the log-linear models. The interaction results (white cells) indicate where mixing
is evaluated as an overall trend (uniform model) or a trend specific to different organization types
(differential model).



Table A1.5: Log-linear results for coalition-based relationships for fish diseases issue only

Parameter Main effects only Uniform mixing Differential mixing

Reference category main effects 3.093*** 3.094*** 3.090***

Ego organization types

Consultant (1) 0.557*** 0.559*** 0.564***

Environmental (2) 0.784*** 0.787*** 0.794***

Federal (3) 0.477*** 0.476*** 0.485***

Industry (4) -1.890*** -1.891*** -1.898***

Regional (5) -0.883*** -0.884*** -0.871***

State (6) 0.010 0.011 -0.004

Tribe (7) 0.328*** 0.326*** 0.317***

University (8) ref ref ref

Alter organization types

Consultant (1) 0.889*** 0.889*** 0.895***

Environmental (2) 1.183*** 1.184*** 1.191***

Federal (3) 0.099 0.099 0.115

Industry (4) -1.499*** -1.501*** -1.504***

Regional (5) -0.739*** -0.741*** -0.725***

State (6) 0.885*** 0.884*** 0.879***

Tribe (7) -0.898*** -0.898*** -0.931***

University (8) ref ref ref

Interactions

Uniform -0.016 (0.98)

Differential Consultant -0.039 (0.96)

Environmental -0.039 (0.96)

Federal -0.107 (0.90)

Industry 0.311 (1.36)



Regional -0.396 (0.67)

State 0.060 (1.06)

Tribe 0.232 (1.26)

University 0.024 (1.02)

G2 2356.03 2356.10 2357.93

AIC 382.62 384.54 396.72

df 49 48 41

*p<0.05, **p<0.01, ***p<0.001; Note that main effects values (gray cells) are all significant because they
function as intercepts in the log-linear models. The interaction results (white cells) indicate where mixing
is evaluated as an overall trend (uniform model) or a trend specific to different organization types
(differential model).



Table A1.6: Log-linear results for coalition-based relationships for nutrients issue only

Parameter Main effects only Uniform mixing Differential mixing

Reference category main effects 3.178*** 3.186*** 3.186***

Ego organization types

Consultant (1) 0.493*** 0.499*** 0.491***

Environmental (2) 0.840*** 0.852*** 0.847***

Federal (3) 0.317*** 0.315*** 0.323***

Industry (4) -1.345*** -1.355*** -1.363***

Regional (5) -1.044*** -1.050*** -1.034***

State (6) 0.419*** 0.422*** 0.424***

Tribe (7) 0.087 0.082 0.086

University (8) ref ref ref

Alter organization types

Consultant (1) 0.902*** 0.905*** 0.900***

Environmental (2) 1.169*** 1.178*** 1.176***

Federal (3) 0.254*** 0.255*** 0.267***

Industry (4) -2.519*** -2.527*** -2.555***

Regional (5) -0.514*** -0.522*** -0.508***

State (6) 0.672*** 0.675*** 0.678***

Tribe (7) -0.394*** -0.396*** -0.385***

University (8) ref ref ref

Interactions

Uniform -0.083 (0.92)

Differential Consultant -0.048 (0.96)

Environmental -0.067 (0.96)

Federal -0.165 (0.90)

Industry 0.732 (1.36)



Regional -0.546 (0.67)

State -0.099 (1.06)

Tribe -0.179 (1.26)

University -0.034 (1.02)

G2 2214.89 2217.29 2219.00

AIC 382.98 384.58 394.85

df 49 48 41

*p<0.05, **p<0.01, ***p<0.001; Note that main effects values (gray cells) are all significant because they
function as intercepts in the log-linear models. The interaction results (white cells) indicate where mixing
is evaluated as an overall trend (uniform model) or a trend specific to different organization types
(differential model).



Figure A1.1: Heat map for big four issues (toxic algae, dam removal, nutrients, fish diseases).
Con=consultant; Env=environmental; Fed=federal;Ind=industry; Mun=municipal; Reg=regional;
Sta=state; Tri=tribe; uni=university.



Figure A1.2: Heat maps for (clockwise from top left) toxic algae, dam removal, nutrients, fish
diseases. Con=consultant; Env=environmental; Fed=federal;Ind=industry; Mun=municipal;
Reg=regional; Sta=state; Tri=tribe; uni=university.
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