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q Uncertainty and Complex Systems 
q Complex Systems Modelling – Basic Principles 
q The TARGETS model 
  
CCOOMMPPLLEEXX  SSYYSSTTEEMMSS  
Systems that comprise a large number of variables and interrelations, most of which are 
very difficult (or impossible) to quantify and/or identify. 
TThhee  pprriinncciippllee  ooff  iinnccoommppaattiibbiilliittyy,,  ZZaaddeehh  ((11997733))::  
“As the complexity of a system increases, our ability to make precise and yet significant 
statements about its behaviour diminishes until a threshold is reached beyond which 
precision and significance (or relevance) become almost mutually exclusive 
characteristics” 

• It is important not to make a fetish of precision, rigor, and mathematical 
formalism, but instead take advantage, whenever possible, of a 
methodological framework which should be tolerant of imprecision and 
partial truths (Zadeh, ibid.)  

• The concept of “Gross Granulation” 

 
TThhee  UUnncceerrttaaiinnttyy  QQuueessttiioonn  
“To know one’s ignorance is the best part of knowledge”, Lao Tsu, The TAO. 
“A little knowledge can be very dangerous”, cited in UNCERTAINTY: A Guide to 
Dealing with Uncertainty in Quantitative Risk and Policy Analysis, by Morgan & 
Henrion 
RRIISSKK: Probabilities distributions of future events are assumed to be known (or that 
there ways to assess them)  traditional statistical analysis (time series)  the future is 
an extrapolation of the past (i.e., the past is a good witness to the future). 
UUNNCCEERRTTAAIINNTTYY: It is not possible to describe the future in terms of probability distributions 
 sscceennaarriioo  aannaallyyssiiss. 



time 

TTHHEE  UUNNCCEERRTTAAIINNTTYY    ““TTRRUUMMPPEETT””  

 
 
 
 
 
 
                                                                                                                                      
 
EExxaammpplleess: Microcomputers and the Internet 
  
CCOOMMPPLLEEXX  SSYYSSTTEEMMSS  --  BBAASSIICC  PPRRIINNCCIIPPLLEESS  
TThhee  iitteerraattiivvee  rreeffiinneemmeenntt  ooff  tthhee  pprroobblleemm’’ss  ffoorrmmuullaattiioonn  aanndd  aannaallyyssiiss: 
n EEllaabboorraattiioonn (or addition) of those aspects that have been shown to be important and 
where greater detail detail may improve the quality of the analysis; and 
n SSiimmpplliiffiiccaattiioonn (or elimination) of those aspects of the analysis that have been shown 
to be unimportant to the questions of concern. 
TTHHEE    PPRRIINNCCIIPPLLEE  OOFF  PPAARRSSIIMMOONNYY  
èè  BBuuiilldd  tthhee  ssiimmpplleesstt  mmooddeell  wwiitthhoouutt  bbeeiinngg  ttoooo  ssiimmppllee  
  
  

TTHHEE  TTAARRGGEETTSS  ((TTOOOOLL  TTOO  AASSSSEESSSS  RREEGGIIOONNAALL  AANNDD  GGLLOOBBAALL  

EENNVVIIRROONNMMEENNTTAALL  AANNDD  HHEEAALLTTHH  TTAARRGGEETTSS  FFOORR  SSUUSSTTAAIINNAABBIILLIITTYY))  MMOODDEELL  
NNaattiioonnaall  IInnssttiittuuttee  ooff  PPuubblliicc  HHeeaalltthh  ((RRIIVVMM))  ddaa  HHoollaannddaa  
PPeerrssppeeccttiivveess  oonn  GGlloobbaall  CChhaannggee  ––  TThhee  TTAARRGGEETTSS  AApppprrooaacchh,,  JJaann  RRoottmmaannss  ee  BBeerrtt  ddee  
VVrriieess  ((eeddss..)),,  CCaammbbrriiddggee  UUnniivveerrssiittyy  PPrreessss,,  CCaammbbrriiddggee,,  UUKK..  
OObbjjeeccttiivvee: Assess the interconnections among socio-economic and biophysical 
processes, in a global scale. 
Characteristics 
n Integrated Assessment Model 
Deals explicitly with the prevailing uncertainties through modelling routes based on 
different future perspectives.  



  

A formulação do problema está OK?

É necessário obter novos dados ou
julgamento de especialistas?

Surgiram problemas?

Surgiram problemas?

O comportamento do  caso base do
modelo está OK?

Formule o Problema
Reformule o

problema

Formule um enfoque
inicial simples da

análise

Enfoque reformulado da análise:
Adicione e eleimine detalhes,

conforme seja necessário

Colete (mais) dados e/ou (re)entreviste
os especialistas

Construa ou refine o modelo

Rode o caso base do modelo

Faça as análises de sensibilidade e
incerteza

Registre insights e documente: resultados; hipóteses
utilizadas; incertezas; e fontes de informação

As sensibilidadese incertezas do modelo
parecem razoáveis? Os resultados são claros e

plausíveis?

A documentação está clara e completa?

Tudo parece fazer
sentido?
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