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Transition (transformation) to sustainability:

 Fundamental change in the societal system

 Includes evolution of attitudes, values and power relationships

 Complex social learning, including paradigm shifts

Decades

Management: outcome uncertain and non-linear
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Landscape transitions towards sustainability:

Using the potential of natural processes in the landscape to 
create social & economic value (landscape services, Termorshuizen & 
Opdam 2009 Landscape Ecology)

 Integrated approach: cross-sectoral solutions, synergistic value 
creation

 Embedded in society: landscape governance/stewardship
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Landscape governance/stewardship

 Community is ‘owner’ of the transformation

Government not leading, can be involved in other roles

 Social network: trust, capacity to collaborate and social learning

 Self governance: collaborative decisions and interventions (by 
multiple actors with diverging interests)
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How can scientists contribute to transitions?

Two types of sustainability science:

Miller et al. 2014. The future of sustainability science: a 
solutions oriented research agenda. Sustainability Science 
9:239-246

1. Describe and analyse sustainability problems

2. Develop evidence–based options to solve problems
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Effective use of scientific knowledge in practice:

• Scientists engage in transformation process,

• using participatory methods,

• solutions are co-created, within the local context,

• integrating generic and local knowledge,

• stakeholders make normative choices.

 Cash et al. 2003 Knowledge systems for sustainable environment. PNAS 

100:8086-8091

 Opdam et al. 2013 Science for action at the local landscape scale. Landscape 

Ecology 28:1439-1445
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Factors determining the success of social-ecological system transitions

(based on Lambin 2005 Global Environm. Change 15:177-180; Raquez & Lambin 2006 J. Land Use Science 1:109-125)

Information
Knowing about change 

Capacity
Ability to change

Motivation
Attitude towards 

change



A framework for understanding the role of science in social-

ecological system transitions

Learning about 
more sustainable 

solutions

Improved 
capacity to make 

the transition  
successful

Increased and 
shared motivation 
to implement these 
solutions



Example of scientists enhancing a 

landscape transition

Hoeksche Waard NL

Steingröver et al. 2010 Landscape 

Ecology 25:825-838

Landscape services: 

Natural pest control

Water purification

Landscape character

Valuable species 



 

Scientists supported farmers in developing natural pest control  

Steingröver et al. 2010 Landscape Ecology 25:825-838

 Green infrastructure design rules based on scientific & local knowledge

 Uncertainty in design rules shared with farmers and accepted by them

 Collaborative vision and design of green infrastructure 



The Hoeksche Waard social-ecological network in transition
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Landscape as a social-ecological network

Ecological
network

Interdependency 
for landscape 
functioning

Discover shared 
benefits

Benefits from 
landscape services

Collective 
action

Ecological 
network

Governance 
network

Spatial pattern 
determines functioning



Three cases

1. Green circles: developing a 
pollinator network

2. Gouwe Wiericke: negotiations 
between dairy farmers and three 
governmental organisations

3. Brummen health landscape,  
farmers and health organizations, 
citizens 
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The Green Circles programme

www.groenecirkels.nl
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http://www.groenecirkels.nl/


Creating a social-ecological network based on the 

importance of pollination
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March 2016->
Self governance and growth

2015-march 2016
Consolidation social network, 

developing ownership

Three phases
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Start up
2013-2014



Interventions by scientists in the start up phase

Motive: 
save the 

bee

Strengthen social 
network:

-Creating a shared 
vision, 

-Learning to 
cooperate

Information on 
ecological network: 
-Measures to create 

habitat
-Total area required 

for B&B

Information: 
-Importance of 

pollination
-Trends in 
pollinators 



Heineken brewery, Zoeterwoude NL



Heineken sets the scene in summer 2014



Areas where network partners planned measures (fall 2014)

Van Rooij et al. 2014



Partners in start-up phase  

Van Rooij et al. 2014



Phase 1: awareness, what to do and new connections 
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Facilitation (scientists, 
province)

Financing (Province)

Knowledge provider 
(Scientists)



March 2016->
Self governance and growth

2015-march 2016
Consolidation social network, 

developing ownership

Three phases
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Start up
2013-2014



Phase 2: consolidation and building ownership
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March 2016: 20 parties sign the ambition document; start 

public campaign



Ecological network: feed back of progress

1. Solid lines: GI already present

2. Dotted lines and arrows: GI required for robust network



How contributed Green Circles partners to the transformation? 

Information
Knowing about 

change 

Capacity
Ability to change

Motivation
Attitude 

towards change

Using Heineken 
brewery as example

Pollination by 
wild bees

Trends in bee 
communities

Guidelines for 
pollinator B&B

Stimulating cooperation

Creating social network, 
new connections

Providing and discussing 
design guidelines

Exchange values 
and motives

Create platform 
for common aims 
and action (make  
contribution easy)



Gouwe Wiericke: food, water purification, biodiversity

Westerink et al. (2017) Land Use Policy 60:408-418



Water 
purificationGreen 

infrastructure

Landscape 
services

supplier

Supply-demand interactions

Biodiversity

demander

Water 
board 1

Water 
board 2

Province

Farmer

Farmer

Farmer

Farmer

Farmer

(more)

Gouwe Wiericke: process based on LS and roles of actors



How contributed scientists to the transformation? 

Information
Knowing about change 

Capacity
Ability to change

Motivation
Attitude towards 

change

Creating trust

Concept of 
landscape services

Bridging between 
opposed actors

Roles in negotiation, 
facilitated contracts 

Guidelines for green 
infrastructure to provide 
water purification

New agro-env. 
payment scheme

Facilitated a vision 
on future farming



GC-pollinator network  versus  Gouwe Wiericke?

Expansion based on 
strong sense of urgency 

to do something for 
bees (no specific 
demand for LS)

Researchers created a 
negotiation process 

based on provision and 
demand of landscape 

services



Brummen area The Netherlands
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Brummen: >>health landscape system approach 

Healthy 
citizens

Local fresh 
food

More social 
cohesion

Farmers

Landscape 
with more 

green infra-
structure

Regulation services 
for healthier food

More natural 
landscape 

improves health
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Starting up: motivating providers and beneficiaries of 

local fresh food 

 Group of citizens takes the lead

 Frame: “Local food from your own landscape is more healthy”

 4 Health care institutions (incl. hospital) as beneficiaries

 “Coocking with local fresh food is good for clients;  the change can be 
made without extra costs” 

 Group of farmers as providers

 “Farms become more resilient: more markets, better price, better 
cope with future challenges”
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Motivating the farmer: would local citizens pay for local food? 

(162 interviews among buyers local supermarkets; research by Van Hall Larenstein

University of Applied Science on request by LNB 2016)



Motivating the farmer: why would citizens pay for local food?



Motivating the health care institutions: example 
of Hospital “St Maartenskliniek” Nijmegen, NL

Started to cook with local products 6 years ago
Transition cost-neutral
Amount of wasted food down to 1% (average 30-40%)
Less spend on medicins and expensive “power food”
Patients like it
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Bringing farmers and health institutes together (Oct 2017)
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Green  
Infrastructure

Water 
purification

Landscape 
services
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Pest control
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Brummen: >>health landscape system approach 

Healthy 
citizens

Local fresh 
food

More social 
cohesion

Farmers

Landscape 
with more 

green infra-
structure

Regulation services 
for healthier food

More natural 
landscape 

improves health
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Informing about the health services of landscapes 

Organized a conference in June 2017 together with 
local health cooperation and municipality (>local food 
and landscape now in health policy of municipality)

Will prepare a community workshop in November 
2017 about the health services of landscapes including 
the benefits of local fresh food
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Informing citizens about health services of landscapes 

Diverse landscapes >> better human immune systems

Grown-ups living in species-rich heterogeneous
landscapes 
are more healthy
have a more diverse bacterial flora on their skin 
 including Acinetobacter bacteria which are associated

with the immune system 
 (Hanski et al. 2012, Fyhrquist et al. 2014)  
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Informing citizens about health services of landscapes: 

Nature fosters social participation

Enjoying the beauty of nature enhances
trust 
collaborative behaviour
sustainable behaviour, long term thinking 
 in experimental settings

 (Van der Wal 2013Zhang et al. 2014, Zelenski et al. 2015)
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Brummen health landscape: will the flywheel strategy

be effective?

1 health 
care org. # 
6 farmers

4 health 
care org. #  
12 farmers

Motivating and
coupling

companies and
restaurants

Citizens
start to
enter

Developing
food hub

Motivating
farmers group

and
health care org.

conference 
future
health

More and
adjusted

farms

Motivating
citizens

More and
adjusted

farms

More and
adjusted

farms

Deals

More deals



What we think did happen

Using landscape services in a participatory process

1. Improved understanding of common dependency on landscape 
scale patterns and processes 

2. Strengthened the social network as it helps to cross sector 
boundaries and to create new bonds

3. Therefore enhances collaborative decision making and collaborative 
interventions 
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4 scientific challenges

Ecological
network

How does LS-information 
enhance collaborative 
decision-making and action? 
Opdam et al 2016 COSUST 18:107-114

How do LS-benefits depend 
on landscape pattern? 
Linear? S-shaped? 

Collaborative valuation of LS          
(Liu & Opdam 2015 Landscape Ecology)

Does improving landscapes for LS 
lead to more sustainable landscapes? 



Recommendations: how scientists can stimulate transformations 

Information
Knowing about change 

Capacity
Ability to change

Motivation
Attitude towards change

Help identify 
individual and 

common benefits 

Facilitate 
network 

building by 
making new 
connections

Show benefits 
gained by using 

landscape 
services

Use 
inviting 

examples

Facilitate 
shared 

ambitions

Information 
should elicit 

social 
learning

Show urgency to 
move to more  

sustainable 
landscapes

Apply 
information 

that enhances 
collaboration



Ecological
network

Thank you!

49


