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 A man was walking home one dark and 
foggy night. As he made his way through 
the murk he nearly tripped over someone 

crawling around by a lamp post.  
  

 “What are you doing?” asked the traveler.  
   

 “I’m looking for my keys” replied the 
other.  

   
 “Are you sure you lost them here?” asked 

the traveler.  
   

 “I’m not sure at all,” came the reply, “but if 
I haven’t lost them near this lamp I don’t 

stand a chance of finding them.” 
 

A (well-known) parable 



Development and humanitarian aid efforts are  
dominated by certain mental models 

• The machine metaphor - 
universe as Newtonian 
clockwork, Taylorist scientific 
management principles rule 
 

• The future is knowable given 
enough data 
 

• Development and disaster 
recovery broken down to simple 
cause-and-effect relationships 
 

• Breaking down parts would 
reveal how the whole system 
worked  
 

• Aid is the search for the search 
for the right inputs 
 



This way of thinking is associated with 
some underlying assumptions  

 
• About systems, about relationships,  

about behaviours, about dynamics 
 

Behaviours Relations  Systems  Dynamics 

Systems and 
problems are 
closed, static, 

linear systems; 
reductionist – 
parts would 

reveal the whole 

Individuals use rational  
deduction; behaviour  

and action can be  
specified from top-down; 

perfect knowledge  
of future outcomes  

is possible 

Actors can be  
treated as  

independent and 
atomized;  

relationships are 
ahistorical and can  

be designed 

Change is direct 
result of actions; 

proportional, additive 
and predictable; can 
hold things constant; 

simple cause and 
effect 

Conventional 
aid thinking 



‘…where machines work well. Such approaches 
would be ideal where there is a straightforward 
task to perform, a stable context and operating 

environment, identical, duplicable products, 
and compliant, predictable and reliable parts – 

which includes the human ‘components’...” 
 

     GARETH MORGAN 
IMAGES OF ORGANIZATION 

  
  
 
 

Such approaches work well in certain 
situations... i.e. 



Do such assumptions match the realities of 
development and humanitarian work? 



• Difficult to define clearly 
• Many interdependencies, multi-causal 
• Unforeseen consequences 
• Often not stable 
• No clear solution 
• Socially complex 
• Not the responsibility of any single organisation 
• Involve changing behaviour  

 

Development and humanitarian 
aid is rife with ‘wicked problems’ 



In the face of this mismatch, there 
is an observable tendency to  
“do the wrong thing righter” 

• Lock down the problem definition for ease of delivery 
 

• Cast the problem as ‘just like’ another that has been solved 
 

• Declare that there are just a few possible solutions 
 

• Develop ‘escape hatches’ 
 

• Give up on trying to find a good solution 
 

• Game the system 





“... [we] act as if development were 
something other than the complex and 

often opaque set of interactions that we 
know it to be 

[we are all] boxed into a collective illusion...  
because of our urgency to end poverty, 

we act as if development is a construction, 
a matter of planning and engineering...” 

      
THOMAS DICHTER 



“...The Newtonian model is staggering 
about the global stage like a mortally 

wounded Shakespearean actor...” 
    

DUNCAN WATTS,  
YAHOO CHIEF SCIENTIST & SFI FELLOW 



Growing numbers of experts are pointing to 
the ideas of complex adaptive systems  as an 

alternative theoretical model for development 



Weaver: What kind of scientific mindset  
is necessary for different problems? 

• Organised simplicity 
 
 

• Disorganised complexity 
 
 

• Organised complexity 



Recipe 
• Formulae are critical 

and necessary 

• Sending one rocket 
increases assurance 
that next will be ok 

• High level of expertise 
in many specialized 
fields + coordination  

• Separate into parts and 
then coordinate 

• Rockets similar in 
critical ways                        

• High degree of 
certainty of outcome 

 

• Formulae have 
only a limited 
application 

• Solving one 
problem gives no 
assurance of 
success with next 

• Expertise can help 
but is not 
sufficient; 
relationships key 

• Can’t separate 
parts from the 
whole 

• Every problem is 
unique 

• Uncertainty of 
outcome remains  

 

Complicated Complex 
 

Simple 

• The formula is 
essential  

• Tested to assure 
replicability of 
later efforts 

• No particular 
expertise; 
knowing how to 
do itincreases 
success 

• Instructions on 
the quantity and 
nature of “parts” 
needed 

• Produce standard 
products 

• Certainty of same 
results every time 

 

   

Rocket Relationship 

What kind of problem? 

• “Rude surprises”  
 

• Defy conventional 
administrative or 
policy responses  
 

• Cause collective 
stress 
 

• Cause and effect 
only possible in 
retrospect 
 

• Take actions first: 
“fire ready aim” 
 

• Crisis stabilisation 
is the key 
 
 

Chaotic 
Fire 



Complex systems research is a  
large and diverse body of knowledge 



Complex systems research can help us  
understand systems, networks, behaviours and dynamics 

  
Emergent systems 

 
 
 
 
 
 
 
 
 
 

Adaptive and evolutionary behaviours 
 
 

 
 
 

 
Diverse networks 

Dynamics of change 



Behaviours Relations  Systems  

Organized 
simplicity 

Organised 
complexity 

Disorganised 
complexity 

Dynamics   

Systems are 
open, dynamic,  

non-linear 
systems. 

Macro patterns 
emerge from 

micro 
behaviors and 
interactions 

What 
complexity 
research 
brings  

Agents are diverse; 
they mix deductive 

and inductive  
decisions, are 

subject to  
errors and biases, 

and learn, adapt, 
self-organize  

and co-evolve with 
system and each 
other over time 

Relationships  
and 

interactions 
matter in form 
of flows, ties, 

values, beliefs, 
peers. 

Relationships 
are path 

dependent and 
historical 

Change is  
non-linear, 

unpredictable,  
with phase  
transitions, 

characterized by 
power laws and 
discontinuities 

What complexity research brings 



Systems thinking: from closed  
predictable systems to open interactive ones 



Example of systems thinking:  
Anti-desertification programme  

“The trouble stems from our attempts to control a 
world that is holistic, and fundamentally non-linear, 

in its makeup. This rational, control-seeking 
approach makes it almost impossible to deal with 

such wicked problems as biodiversity loss, 
desertification, and climate change.” 

• Actions should be guided by 
dynamic realities, rather than by 
rational, static, abstract concepts 
 

• Goals must change continuously to 
deal with changing reality  
 

• Conversations are more important 
than plans 
 

• ‘Letting things go where they will’ - 
accept that things will unfold in 
unexpected ways, and be flexible 
to this 







Adaptive, evolutionary methods: from 
rational maximisers to adaptive tinkerers 



Companion modelling 
• ComMod approach shows that poor farmers 

are more than capable of engaging with the 
insights and ideas from cutting-edge science, 
and, moreover, themselves can present the 
process back to ‘higher levels’. 
 

• A group of semi-literate farmers in northern 
Senegal spent a day or two developing and 
playing the game, and Bousquet and his fellow 
researchers spent a night frantically coding a 
model, the results of which they showed to the 
farmers the next day. The farmers then started 
adapting the model, explaining the shortfalls 
and demanding the inclusion of particular 
traits. The astonishing thing was that this was 
the first time any of the participants had seen a 
computer.   
 

• In-depth examples in Bhutan and Thailand on 
watershed and rice management  



Network analysis: from atomised 
actors with formal relations to 

informal, social cliques and groups 



Social network analysis and 
watershed management 

"By using network analysis we have 
revealed certain underlying patterns of how 
these networks are structured, helping to 
make visible some of the informal 
interactions that influence water resources 
management and governance"  
 
Any transformation path towards more 
sustainable and resilient water use and 
management will need to work through 
these complex webs of social relations. 
  
"Social network analysis… has proven 
valuable for making existing social 
networks more visible and for analysing 
individual actors and networks that 
underpin catchment scale governance." 

 
 



Dynamics : from linear, sequential, 
proportional change to non-linear, 
tipping, unpredictable phenomena 



Dynamics: non-linear outbreaks  
of measles in the Sahel 

“…the poster child for  
non-linear dynamics [in]  

epidemiology…” 

http://www.espa.ac.uk/projects/ne-i003673-
1 



Systems are 
open, dynamic,  

non-linear 
systems. 

Macro patterns 
emerge from 

micro 
behaviors and 
interactions 

What 
complexity 
research 
brings  

Humans are diverse; 
they mix deductive 

and inductive  
decisions, are 

subject to  
errors and biases, 

and learn, adapt, 
self-organize  

and co-evolve with 
system and each 
other over time 

Relationships  
and 

interactions 
matter in form 
of flows, ties, 

values, beliefs, 
peers. 

Relationships 
are path 

dependent and 
historical 

Change is  
non-linear, 

unpredictable,  
with phase  
transitions, 

characterized by 
power laws and 
discontinuities 

Behaviours Relations  Systems  Dynamics 

Systems and 
problems are 
closed, static, 

linear systems; 
reductionist – 
parts would 

reveal the whole 

Individuals use rational  
deduction; behaviour  

and action can be  
specified from top-down; 

perfect knowledge  
of future outcomes  

is possible 

Actors can be  
treated as  

independent and 
atomized;  

relationships are 
ahistorical and can  

be designed 

Change is direct 
result of actions; 

proportional, additive 
and predictable; can 
hold things constant; 

simple cause and 
effect 

Sciences of 
simplicity 



 

Relevance of complex systems  
research for ESPA 

 
“New research is needed that considers the full  

ensemble of processes and feedbacks, for a range  
of biophysical and social systems, to better understand  

and manage the dynamics of the relationship  
between humans and the ecosystems on  

which they rely.” 
 
 

Carpenter S R et al. PNAS 2009;106:1305-1312 

 

 
 
 

  
 
 



Potential to address key gaps in 
ecosystem service science  

• Interactions and feedbacks between multiple ecosystem 
services and processes 
 

• Interactions between ecosystem services and human well-
being  
 

• Behaviours, institutions and networks that shape ecosystem 
services 

 
• Dynamics of ecosystem services, including critical 

thresholds, how they degrade and can be enhanced 
 
 
 



“Complexity sciences are an  
engine for intuition” 
 
Daniel Dennett  



‘We cannot solve problems by using 
the same kind of thinking 
we used when we created them.’ 
 
ALBERT EINSTEIN 



Questions and Discussion  
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