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Appendix 1 

Further information on data gathering and data conceptualization 

Location of selected wetlands 

 
Figure 1: Map of Switzerland with the selected wetlands (red), including the two wetlands that are not part of the analysis of 

this paper. 

 

Data gathering 

Data gathering was conducted in three phases. The first phase aims to confirm the case areas 

and identify an initial set of relevant actors. Therefore, I conducted a desktop research that 

included documents, such as action plans, project reports, fact sheets, or monitoring reports. 

The initial set of actors is identified based on those documents using a combination of 

decisional, positional, and reputational approaches (Knoke, 1993). The second phase of the 

data gathering is based on semi-structured interviews with a limited number of key experts 

for each case. The data is used to develop a conceptual map (for further details on conceptual 

maps, see Appendix 2, Conceptual maps) for each case. To structure the interviews, I used 

the Open Standards (OS) framework that is normally applied to organize conservation 

projects (Schwartz et al. 2012). The case knowledge from the first two phases of data 

gathering is then in the third phase used to construct a survey (for further details on survey 

structure and questions, see Appendix 3, Survey text) that was sent out to all previously 

identified actors relevant to the governance of the wetlands. On average, 35 actors 

participated in each case in the survey, which accumulates to a total number of 276 actors and 
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a response rate of 70 %. Additionally to the actors who participated in the survey also the 

other relevant actors of the case study areas are included in the further analysis. The missing 

information for actors that did not answer the survey questions is estimated using the R 

package mice (van Buuren and Groothuis-Oudshoorn 2011) to impute incomplete 

multivariate data by chained equations. 

 

Detailed conceptualization of the actor-issue networks 

The nodes at the actor network level are actors that are relevant for the governance of the 

wetlands. Actors are included if they are identified as active in the specific region and 

participated and/or are mentioned by other relevant actors. Actors that were determined to be 

relevant in the initial data gathering phase but did not participate in the survey nor were 

mentioned by any other actors are assumed to be irrelevant for the analysis and are therefore 

excluded. For an actor to have an outgoing tie to another actor, the actors need to specify that 

they collaborate in the survey. While collaboration is a reciprocal activity involving two 

actors, I choose to conceptualize collaboration based on directed ties. This is because often, 

actors do not agree on the perception of collaboration. Therefore, to capture these differences 

in perceived collaboration, I decided to conceptualize the collaboration ties to be directional. 

 

To identify ties across network levels, I use environmental management activities (e.g., 

fishing, planning/realization of restoration projects, or farming) to connect actors to specific 

environmental issues. Environmental management activities as an intermediate step are 

needed because actors do not directly influence environmental issues but only do so through 

their environmental management activities. All actors needed to specify in the survey for 

which environmental management activities they are responsible for. Based on the conceptual 

maps from the expert interviews, I know what effect specific environmental management 

activities have on environmental issues. Finally, while the ties within the actor network level 

are value-neutral, the ties across the network level have either an increasing or decreasing 

impact on the state of environmental issues. For example, an actor responsible for the 

environmental management activity labeled "ranger" potentially reduces the amount of trash 

in the area. Therefore, the actor has a decreasing tie to the environmental issues of "amount 

of trash". 

 

The nodes in the issue network are environmental issues, and ties between the environmental 

issues represent how issues can increase/decrease the state of another environmental issue. 

Habitat quality and trout population, for example, are connected because an increase in 

habitat quality leads to an increase in the trout population. The information about the ties and 

nodes comes from the interviews with the individual cases' experts. Similarly, as 

environmental issues can be increased/decreased by incoming ties from other environmental 

issues, environmental issues can also be increased/decreased by incoming ties from actors. It 

is important to mention that the state of the environmental issues can not be compared 

between different environmental issues, and the ties just describe a general increase/decrease 

but do not give any information about the actual state of the environmental issue. 
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Detailed examples for the operationalization of the independent variables 

 
Figure 2: This illustration highlights the characteristic features of the actor-issue network used for the analysis. The 

illustration is split into two dimensions: 1) The actor network level with actors as nodes (yellow) and directed collaboration 

ties. 2) The issue network consists of environmental issues (green) and directed ties based on the impact of environmental 

issues. The environmental issues are split into general environmental issues (black border) and outcome environmental issues 

(red border). The color of the ties illustrates if environmental issues have an increasing or decreasing impact on the state of 

other nodes. Additionally, ties across the network levels exist when actors have a direct impact on environmental issues.  

 

Following, I describe two examples for the calculation of the variables for the three 

hypotheses: 

1. Hypothesis: The actor-issue path length of actor d and e [d-F-e] is two, and the actor-

issue path length of actor c and e [c-C-F-e] is three. Since an actor-issue path length 

of one is not possible, all paths are subtracted by one. The corrected actor-issue path 

length of d and e is one and two for c and e. Therefore, based on the first hypothesis, I 

assume that actors d and e are more likely to collaborate since their connecting path is 

shorter. 

2. Hypothesis: Two actor-issue paths exist that connect actor b and c [b-B-c / b-C-c]. 

Therefore those two actors have a multiplexity index of two. Also, actors, a and b, 

have two connecting paths [a-A-E-C-b / a-A-E-C-B-b]. But as the second path is 

longer than the first path and, therefore, does not represent the shortest connecting 

path between the actors a and b, the second path is weighted less. Therefore I assume 

that actors b and c are overall more likely to collaborate than actors a and b. 

3. Hypothesis: The impact of actors on outcome environmental issues is calculated 

based on their increasing (+1) or decreasing (-1) impact on general environmental 

issues and dependent outcome environmental issues. First, the directionality of impact 

for each actor on outcome environmental issues is calculated separately based on the 

multiplicated value of increasing/decreasing ties. The impact of actor a and c on the 

outcome environmental issue E is for actor a: 1*-1 [a-A-E] = -1 and for actor c: 1*1 

[c-C-E] = 1. The impact of the actor b and d based on the outcome environmental 
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issues D is for actor b: (-1*-1*1*1 [b-B-C-F-D] + 1*1*1 [b-C-F-D])/2 = 1 and for d: 

(1*1 [d-F-D] + 1*1*1 [d-C-F-D])/2 = 1. Based on the third hypothesis c and d are 

more likely to collaborate since they both have the same impact on the outcome 

environmental issue. In a second step, all those separate paths are then used to 

calculate a similarity index that combines all outcome environmental issues using the 

Euclidean similarity metric (Liberti et al. 2014). 

 

𝑝(𝑞, 𝑝) = √∑ (𝑞𝑖 − 𝑝𝑖)2
𝑛

𝑖=1
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