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Social-ecological networks 
Building connections for sustainable landscapes 

Rector Magnificus, relatives, friends and colleagues, students, ladies and gentlemen, 

Most people know the fascinating phenomenon of thousands of starling flocking 

together and performing a spectacular show in the air. You may find nice films on the 

internet, for example http://www.dailymaiI.co.uk/news/article-2514252/Incredible-

photos-ofhe-moment-TEN-THOUSAND-starlings-fly-formation-Scottish-Borders. 

html. Starling flocks are a good example of individuals acting collectively. Scientists 

from Groningen University analysed how these birds manage to perform these air 

shows (Hemelrijk and Hildenbrandt 2011). They simulated the behaviour of the 

individual birds in a computer model, and found that this phenomenon can be 

described as a process of self-organisation. A few rules in the model are enough to 

generate the flock behaviour. The birds are attracted to each other, they move in the 

same direction and they try to prevent collisions. It seems that by flocking, the birds 

exchange information and are better protected against predators. Together the 

individual starlings create something that is of value to all of them. 

The National Nature Network of the Netherlands is another example of cooperation, 

this time between people. Since 1991 this ecological network is being created in 

cooperation by land owners, private organizations, governmental bodies and many 

more actors. Almost 15 years ago, I had the pleasure to talk at this very place about 

ecological networks, networks based on ecological processes with the aim to conserve 

biodiversity. I explained the ecological arguments for applying this ecological 

network concept as a conservation strategy (Opdam 2000). The network exists 

because of functional connections between the sites. You may say that the sites 

cooperate, or more precisely that the local populations inhabiting these sites 

cooperate by exchanging individuals moving across the network. So here we detect a 

second layer of collaboration. 

Wageningen University I 3 

http://www.dailymaiI.co.uk/news/article-2514252/Incrediblephotos-ofhe-moment-TEN-THOUSAND-starlings-fly-formation-Scottish-Borders
http://www.dailymaiI.co.uk/news/article-2514252/Incrediblephotos-ofhe-moment-TEN-THOUSAND-starlings-fly-formation-Scottish-Borders


Fairly high performance 
in small units thanks to 
strong neighbours 

Dense part of network, large units: 
High performance, high contribution to network 

Loose part of network, moderate 
performance in larger units, small 
contribution to network 

Figure l. Schematic representation of an ecological network with performance level of interacting local 

populations in habitat sites. Intensity of shade indicates performance level. Open circle: not present. 

Figure 1 illustrates such an ecological network. Imagine an area with scattered 

habitat sites, some larger, some smaller, with a few corridors in between. The grey 

shade indicates how well local populations perform: the darker the shade, the better 

the performance. The two small sites at the bottom left are too small and to remote to 

support a local population. The upper right corner has the strongest part of the 

network. It produces the highest number of individuals moving to other sites. In 

such a network structure even small populations may have a fairly good 

performance level. I have been frequently involved in landscape ecological research 

on such spatially structured populations, or metapopulations, to figure out how their 

survival depends on the dimensions and configuration of ecological networks (e.g. 

Verboom et al. 2001, Vos et al. 2001, Johst et al. 2011; Van Teeffelen et al. 2012), and 

how climate change interfered with this relationship (Opdam and Wascher 2004; Vos 

et al. 2008; Verboom et al. 2010; Cormont et al. 2012; Cobben et al. 2012; Malinowska 

et al. 2014). Research based on the ecological network concept provides the 

knowledge basis for the National Nature Network and for planning such networks in 

a multi-stakeholder setting (Opdam et al. 2003; Opdam et al. 2006; Gaston et al. 2006; 

Opdam et al. 2008). The network concept is also applicable at local level in 

agricultural and urban landscapes (Geertsema et al. 2002; Snep et al. 2006; Billeter et 

al. 2008; Termorshuizen et al. 2007; Opdam and Steingröver 2008; Snep et al. 2011). 
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Self governance Hierarchi cal governance 

Dutch Ecological Network in 2018 
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Figure 2. Two examples of networks based on cooperation: a social networks of starlings and the National 

Nature Network based on cooperation of humans, aiming for establishing ecological cooperation between 

sites of the network. 

Figure 2 portraits these two examples of networks: a network of starlings creating a 

protection against predators, and a network of people creating an ecological network 

for biodiversity. These examples have in common that individual actors cooperate to 

achieve a common goal. As such these examples are a metaphor of landscape 

planning: actors creating common value by collective action. However, there is also a 

big difference between the examples. The starlings make a show case of self-

governance, what you see is not centrally organized. In the case of the National 

Nature Network the national government had a strong leadership role, it is a case of 

hierarchical governance. 

During the 15 years that passed since my inaugural lecture, the world has changed. 

Nowadays the national government no longer takes the lead in creating ecological 

networks. Nature and landscape policies are decentralized. Citizens and companies 

are invited to take responsibility for the environment, their landscape (Opdam et al. 

2013). Thus, the government created space for local initiatives. Hierarchical landscape 

planning is replaced by landscape governance, calling for innovations in planning 

science (Beunen and Opdam 2011). In particular, it calls for planning concepts based 

on the interaction between ecological and social systems. Therefore, in this farewell 
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