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1. Focus on rational economic behavior tends to conceal 
cognitive and institutional fallacies that underlie many social 
dilemmas in natural resource management. A social-
environmental learning perspective is crucial to linking 
economic and cognitive and institutional factors. (This thesis) 

2. People use only a fraction of their potential for social-
environmental learning. As a result, focus is often on a 
particular adaptation. A social-environmental learning 
perspective contributes to developing people's ability to adapt. 
(This thesis) 

3. The value of grand theories does not lie in the possibility to 
falsify them, but in their ability to generate ideas. 
(Anthony Greenberg in Ellen de Bruin, De grote greep. Experimentele 
existentiële psychologie werpt zich op levensvragen. NRC Handelsblad, 
Augustus 16-17, 2003) 

4. Everybody lives downstream. 
(See the hydrological cycle in any introduction to hydrology ) 

5. If there was one single truth, one would not be able to make 
one hundred paintings of the same object. 
(Pablo Picasso 1997, Picasso's One-liners. New York: Artisan. Picasso's 
lijnenspel. Weert: Van Buuren) 

6. Economics and ecology are often considered to be opposites in 
natural resource management. However, linguistics show that 
they have similar roots. Focusing on these linguistic 
similarities may contribute to realizing sustainable natural 
resource management. 

7. Scan globally, reinvent locally 
(Adapted from Nobel Laureate Stiglitz by Louise Fresco, Engagement, NRC 
Handelsblad, December 14 & 15, 2002) 

8. Deadline = lifeline 
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Preface 
This research was supposed to entail a combination o f several laboratory experiments investi

gat ing people's behavior i n social d i l e m m a situations and, based on the experimental results, 

the development and application o f an intervention design i n the area o f heal th or agricul

ture. Instead, a research j o u r n e y has resulted i n a n explorative study of the viabil ity o f a social-

environmental learning perspective for developing sustainable natural resource manage

m e n t . During the research period I have had a chance to learn more about exploratory, quali

tative research, action science, institutional analysis, complexity science, the field of natural 

resource management , and in particular, water resource m a na ge m e nt , developing and teach

i n g a course, project management , and more. Throughout, I have m e t a great n u m b e r of 

mspir ing people. I have had the opportunity to participate in courses, workshops and confer

ences in different places i n the world. A n d w h e n I was in Wageningen, the world was around 

the corner as colleagues and students from all over visited the department. All in all, it has 

been an incredibly r ich learning period. The result ing thesis before y o u is b u t the tangible t ip 

o f an iceberg. Below the waterl ine, people, ideas, l iterature, and interactions provide the foun

dation. W i t h o u t this support the thesis would n o t have crystallized. I would like to make use 

of this opportunity to t h a n k all w h o have helped to make it possible to combine a love for 

people and water into a solid product. 

From the start there have been m y supervisors and colleagues o f the Department o f 

Communicat ion & Innovation Studies. I w o u l d like to t h a n k Niels Roling, Cees v a n Woerkum, 

and Maria Koelen for g iv ing m e space and inspiration and their confidence and patience to 

al low m y chaotic curiosity to develop into this thesis. Fanny, Monique, Stephan, Paul, 

Annemarie , Noelle, Hedwig, Luc, Elroy, Joyce, Irene, Natasha, Dominique, Rhodora, Julia, 

Jasper, Tesfaye, Bart, Joke, Sjoukje, Regina, Maarit, Mieke, Martha and other members of the 

department family-1 cannot t h a n k y o u enough for m a k i n g Wageningen a great base camp to 

explore from, experiment, and relax, whenever and wherever! W i t h regard to gett ing to that 

base camp, I w o u l d also l ike to t h a n k the Utrecht-Wageningen carpool w h o delivered m e , and 

the thesis, safely and promptly in Wageningen. 

W i t h regard to scientific explorations abroad, I would like to t h a n k the NWO for enabl ing m e 

to visit the Ostrom's Workshop i n Political Theory and the Wageningen Foundation and 

University for support to participate in international meetings and courses. I t h a n k the 

Ostroms and their workshop colleagues for a very interesting and hospitable semester. I never 

realized a place l ike Bloomington could be so m u c h fun. 

W i t h regard to explorations in the waterworld, there are a n u m b e r o f people that I would like 

to thank. First of all, Rob Janmaat, for introducing m e to the interesting aspects o f waterman-

agement i n Gelderland. I would like to t h a n k Jan Feringa, Bert Meijers, Coen Volp, Ton Heeren, 

Rob de Groot, and colleagues for a l lowing m e to j o i n t h e m in w a t e r m a n a g e m e n t in 

Gelderland for some t ime! It has been a valuable input for this research, and y o u have also 

taught m e the value o f regional government inc luding the people w h o w o r k there. I would 

also like to t h a n k all the other water experts w h o took the t ime to share their insights, in par

ticular the members o f Thales. I have been introduced to a world of innovative thinkers like 

Erik van Slobbe, Govert Geldof en Paul Berends. 



Changing jobs whi le the research was n o t yet f inished, has allowed m e to explore the world o f 

land m a n a g e m e n t and to try to br ing into practice w h a t I had been reflecting o n for this 

research. The department of Innovation and Knowledge Management has proven a supportive 

environment for f M s h i n g the j o b in addition to the job . Adri, W i m de H., Theun, Jeroen G., 

Joost, Warmelt , Rob, Marlies, Manoesjka, Jook en Brigitte, I t h a n k y o u for your help and sup

port. 

W i t h regard to explorations outside the scientific domain and water and rural worlds I w o u l d 

like to t h a n k m y parents, family and friends. You have had to w a i t quite some t ime for this pro

jec t to finish. I w o u l d like to t h a n k y o u for your patience, b u t even more for all your support. 

Nicolet & Ge, Alex en de Rotterdammers, Natasja & Xavier, Hugo & Natascha, Hedi, Angelo, 

Annemarie M., Hester, bedankt! A n d Rob, I t h a n k y o u for giving the final deadlines butterf ly 

wings . Chaos theory's butterfl ies not only br ing about far away meteorological effects, b u t can 

also cause quite a stir m u c h closer to h o m e than one expects. 

I hope you wi l l all enj oy the result! Thank you again for your support and contributions. 
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PARTI 

SCOPE AND GOALS OF THE STUDY 





1 Sotial-environmental learning for sustainable 
natural resource management? 

1.1 The need for sustainable natural resource m a n a g e m e n t (NRM): 

The example of water resource m a n a g e m e n t 

1.2 NRM: A complex, dynamic, never-ending story 

1.3 Facilitating social-environmental learning for sustainable NRM 

1.4 Assessing the value o f a social-environmental learning perspective: 

Research questions and objectives 

1.5 Overview of the thesis 

A sustainable future can be found in the ability to adapt - not in any particular adaptation 

Abstract 
This chapter introduces the a im of this dissertation: to investigate the value of a social-envi

ronmental learning perspective for real iz ing sustainable NRM. Current di lemmas in water 

m a n a g e m e n t are discussed to illustrate the need for more sustainable NRM. The complex and 

dynamic nature o f NRM, such as water resource management , makes i t a never-ending story 

that calls for continuously modif ied understanding and innovation. Developments in NRM 

research and practice indicate t h a t facil itating social-environmental learning may lead to 

such ongoing adaptation of insights and behavior. By focusing on developing the learning 

capacity o f resource users and managers, a social-environmental learning perspective may 

help to facilitate sustainable NRM. A n u m b e r o f research questions and objectives are formu

lated to learn more about w h y and h o w this may be the case. 

1.1 The need for sustainable natural resource management (NRM): 
The example of water resource management 

Fresh water is one of the natural resources essential for natural and h u m a n life. Rivers, lakes, 

aquifers, rain, and other elements of the hydrological cycle generate ecological goods and ser

vices t h a t are crucial for mainta in ing and developing natural and h u m a n activities 

(Constanza & Folke 1996; Gordon & Folke 2000). Spatial views show t h a t there is an abundance 

of water on earth. However, natural causes and, increasingly, h u m a n behavior inf luence the 

availabüity o f fresh water resources. For example, less t h a n 0.08% of the world's water 

resources are currently available as fresh water for h u m a n use. Most water resources are salty 

(97.5%). The larger part o f the remaining 2.5% is locked up in ice caps and glaciers, located in 

areas too remote for h u m a n access, or available at the w r o n g time and place, and in the w r o n g 

a m o u n t (World Water Commission for Water in the 2 1 s t Century 2000). 

Next to natural causes, h u m a n decisions and actions increasingly inf luence the availability of 

fresh water resources. A growing populat ion, together w i t h water m a n a g e m e n t for the agri-
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cultural , industrial and urban development required to support its needs, has led to water 

scarcity, pol lut ion and extremities in water f lows. In addition, unequal access to water 

resources, fragmented, sectoral policy management , conflicts, and lack o f polit ical and public 

awareness o f the seriousness o f these issues threaten the world's water resources and the 

livelihoods dependent on t h e m . A selection of newspaper and magaz ine headlines in Box 1.1 

illustrates some of these threats. 

Box 1.1: A selection of headlines from newspapers, magazines, and reports of threats to water 

resources across the world 

lliirsly Israel minis clean cars and given grass (NKC I landelsblad, Aug. 18.2001. Aug 2002) 
Israel is drying up. Water shortage has Ions been neglected but I he alarm bell has been 
sounded. The water level of the country's most important fresh water resource, Lake 
Tiberias, is dropping dangerously and excessive withdrawals of groundwater are leading 
to penetration of sea water and pollution. Will Israel imporL Turkish water to quench 
the thirst of citizens and agriculture? Or build large and expensive desalination plants? 
Or reconsider its water use demand altogether? A year after this observation, Israel 
signs a multi-year agreement with Turkey tor the importation of billions of cubic liters 
of fresh water. 

Ambitious walerplan divides Spain (NKC Handelsblad, June 21,2001) 
The Spanish senale has agreed on a controversial plan that aims u> end droughts in 
large parts of the country. Water, which is abundant in the north, is to be diverted to the 
more arid areas of the south to irrigate agricultural lands. The plan lias been approved 
thanks to the currenl ruling political parry's majority and the powerful lobby of con
struction and water management companies, banks and the directorate of Waterworks. 
The vehement prolesls of water management experts, environmentalists, and inhabi
tants of The northern areas have been pushed aside. These groups view the plan as a 
social, ecological and economic disaster. According to the plan, the Ehro will have to sur
render one sixrh of its river water, threatening the della's diversity of water dependent 
plant and wildlife. 

.SViviiigihe kisl drop- Ihe Anil Sea (The Economist, July 1.2000) 
The Aral Sea was once the world's fourth largest inland sea, but since the 1960s it has 
lost three quarters of its volume. Water loss is mainly due to diversion of Ihe main rivers 
thai feed the Aral Sea in order to irrigate vast, arid areas lor cut ion production. 
Nowadays the winds blow salt across an increasingly barren landscape and the health of 
local people suffers. People are mobil izing to build a dam to protect the remaining 
water in the Aral Sea. 

Oilnu-loo nwch ivuliT, too l i l l ! i ' u w l i T ( T l i e Economist, August 18. 2001; NRC Handelsblad, 
June 23, 2001] 
Most of the drinking water for Beijing conies from a drinking water reservoir. Due to a 
number of droughts and growing consumption, this is a third of what it used to be. 
Moreover, farmers and industry are pumping up so much groundwater so quickly that 
the aquifer will be drained in fill pen years. On I he oilier hand, part of China lias been 
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