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"the intellectual life of the whole of 
western society" was split into the 

titular two cultures — namely 
the sciences and the humanities (1959)

Two modeling cultures: “Social” and “natural” sciences 
have different ‘cultures’ in the use of mathematics and 
modeling. When earth system scientists connect to social 
science there might be a lack understanding which may 
hinder a productive collaboration.



My background
• Formal training: Operations Research
• 1991-1998: Researcher on Integrated Assessment 

Modeling of Climate Change 
(IMAGE group).

• 1998-2001: Postdoc: Environmental Economics
• 2002-2005: Research Scientist: Political and 

Behavioral Economics
• 2005-2015: Ass/Assoc Professor @ Department 

of Anthropology (School of Human 
Evolution and Social Change), 
Arizona State University

• 2015-: Professor @ School of Sustainability



Integrated 
Modeling

• World 3 
model: Limits 
to Growth 
report by 
Dennis 
Meadows et 
al.



Critique

• Subjective assumptions driving the results.
• Nordhaus, W.D. (1973), World Dynamics: 

Measurement without Data, The Economic 
Journal, 1156- 1183. 

• Cole, H.S.D, C. Freeman, M. Jahoda and 
K.L.R. Pavitt (eds.) (1973), Models of Doom -
a critique of The Limits to Growth’, Universe 
Books, New York, USA.



Integrated Assessment Models
Rotmans, Alcamo et al. Human activities via scenarios



DICE
Dynamic Integrated Climate-Economy

• Economist 
Nordhaus.

• Optimization of 
discounted sum of 
long term welfare

• Tight feedback 
between actions 
and impact.



Two types of IAMs

• Drivers of population, technology and 
economics, lead to emissions and climate 
change.

• By simplifying the climate system, calculate 
optimal response assuming we have control.

• Can we capture both complexity of social and 
environmental systems?



Adaptive agents

• Combining economics 
of DICE and climate 
system of IMAGE.

• Investment and 
emission policy driven 
by learning given that 
the world functions 
according to a specific 
perspective.

Janssen, M.A. and H.J.M. de Vries (1998) The battle of perspectives: 
a multi-agent model with adaptive responses to climate change, Ecological Economics 26(1):
43-65.



On the human component





Beyond mainstream economics

• Behavioral economics, evolutionary 
economics, new institutional economics, ..

• Psychology (social, neuro, environmental, ..)
• Anthropology (cultural, physical, ..)
• Sociology (political ecology, collective choice, 

..)
• History, philosophy, …



Social science often generate obvious 
generalities

• Why is the Mona Lisa the 
most famous painting in the 
world? Quality or fluke?



Challenges for modellers

• Many theories. Social scientists like to 
disagree with each other.

• Theories are often narratives. 
• No community effort to test and falsify 

theories to come to the true theory. 
• Importance of context, interpretation and 

meaning.



Modeling human systems

• Take into account the diversity of theories 
(robustness analysis).

• Modeling is a subjective enterprise (so be 
transparent).

• Specific questions
• Do modeling projects advance social science?



Hunting of Ache men

• Based on transect data (encounter rates), 
observations (time spend hunting, success 
rates, pursuit time) over a 30 year period.

• 30 species, 5 minute resolution on 60,000 
hectares.

17Janssen,	M.A.	and	K.	Hill	(2014)	 Human	Ecology 42(6):	823-835
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Tradeoff between amount and 
frequency
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Conclusions
• We can describe observed behavior and derive 

better insights of the system.
• Model is used as a starting point for modeling 

hunter gathering in coastal South Africa 
100,000 years ago. Besides hunting, we 
include material procurement, wood collection, 
shell fish, and plant gathering.
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• Capital	of	Mexico
• 8	million	people	(20M	when	
counting	the	suburbs)

• 6th largest	City	 in	the	world	
(Megacity)

• Highly	densified
• High	inequality

Flooding	and	Water	scarcity	in	
Mexico	City
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Megadapt project
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Example	of	Water	Authority	action:	Areas	for	
water	extraction
Blue	areas:	Low	values	to	take	actionsRed	areas:	High	level	of	social	pressure	(mobilizations)

Interactive	use	with	stakeholders.

Evaluation	of	spatial	explicit	vulnerabilities.

Visualize	the	long	term	consequences	of	
certain	priorities.

Connect	with	climate	and	hydrological	
models.



Number of changes made by the water authority 
in each census block and the level of water 

scarcity after 20 years

Expected Level of Investment
Expected Level of Scarcity



Discussion

• Much of the social science is qualitative and 
describe theories in narratives.

• From narratives to algorithmic statements 
require subjective interpretations.

• Models useful to explore sensitivity to 
alternative theories and implementations of 
theories.

• Substantial time investment is needed to bridge 
the two modeling cultures.





Appendix



Big Data

Big data and machine learning are 
powerful to extrapolate behavior 

from recent clicks.
Use for applications in human-

environmental interactions unclear.



The rise of experimental approach

• Various types of experiments (lab, online, in 
field) in diverse disciplines.

• Increasing popularity in economics, 
psychology, sociology, political science, ..

• Measuring trust, honesty, decision making 
under risk, altruism, 



Example: Dictator game

• Two individuals A & B. They do not know 
each identity and cannot communicate. They 
may never know they were matched with each 
other.

• A gets 10 dollars and can give a share to 
person B. B cannot make a decision. What will 
person A do?
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Dictator game
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Markets stimulate fairness?

Henrich et	al.	(2010)	Science







Original study effect size 
versus replication effect size 

(correlation coefficients). 

Open Science Collaboration Science 2015;349:aac4716

Published by AAAS





Ecosystem of models


