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Construir um arcabouco computacional 
que permita: 
1. Representar e entender processos em 

sistemas socio-ecológicos em multiplas 
escalas. 

2. Construir cenarios regionalmente 
relevantes, ligados a cenarios globais. 

 
 

Ambiente de modelagem do CCST: Visao 
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Detlef P. van Vuuren et al. Pathways to achieve a set of ambitious global sustainability objectives by 
2050: Explorations using the IMAGE integrated assessment model, 
Technological Forecasting and Social Change, Volume 98, 2015, Pages 303-323, ISSN 0040-1625, 
https://doi.org/10.1016/j.techfore.2015.03.005. 

ALL achieving multiple goals but with alternative 
underlying premises in relation to:  
Consumption patterns, trade, agricultural 
productivity, protected areas, infrastructure, etc.  

http://www.pbl.nl/en/roadsfromrio 



T
ra

n
s
fo

rm
a
ti

o
n

2030 2050 +

TWI2050 Framework 

Target spaces 

2030: achievement of SDGs 

2050+: social and economic 

sustainability within a 

stable Earth system 

Overarching narrative (grey) 

Sustainable Development 

Pathways (colored)

www.twi2050.org 
 

http://www.twi2050.org/


● AIMES 

● Brazilian Institute for Space Research (INPE) 

● Centre for Integrated Studies on Climate Change and the Environment (CIRED) 

● Commonwealth Scientific and Industrial Research Organization (CSIRO) 

● Earth League, whole Earth system modelling initiative 

● Earth Institute, Columbia University  

● Energy Planning Program, COPPE, Federal University of Rio de Janeiro 

● Fondazione Eni Enrico Mattei (FEEM) 

● Future Earth 

● German Development Institute (DIE) 

● Global Ocean Ecosystem Dynamics (GLOBEC) 

● Indian Institute International Futures 

● Indian Institute of Technology (IIT) 

● International Energy Agency (IEA) 

● International Food Policy Research Institute (IFPRI) 

● International Monetary Fund (IMF) 

● International Institute for Applied System Analysis (IIASA)  

● Intergovernmental Panel on Climate Change (IPCC) 

● Joint Research Centre, European Commission 

● Joint Global Change Research Institute at Pacific Northwest National Laboratory (JGCRI/PNNL) 

● Mercator Research Institute on Global Commons and Climate Change 

● National Center for Atmospheric Research (NCAR) 

● National Institute for Environmental Studies (NIES) 

● National Renewable Energy Laboratory (NREL)  

● Organisation for Economic Co-operation and Development (OECD) 

● Potsdam Institute for Climate Impact Change (PIK) 

● PBL - Netherlands Environmental Assessment Agency 

● Research Institute of Innovative Technology for the Earth (RITE) 

● Stanford University  

● Stockholm Resilience Centre  

● Sustainable Development Solutions Network (SDSN) 

● The City University of New York (CUNY) 

● Tsinghua University 

● UN Population Division 

● UN DESA 

● UNEP- World Conservation Monitoring Centre (UNEP-WCMC) 

● University of Hamburg 

● World Bank 
 

Background: TWI2050  
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Africa Americas 
Europe and 
Central Asia 

ASIA and PACIFIC 

National 

Sub-national 

Multiple participatory, analytical and modelling approaches at different scales 
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Cross-scale interactions and synthesis: horizontal/vertical interactions 



Dr. George A. Sempeho, Senior SDGs Advisor 
  
   

How can 
agriculture in 

Africa contribute to 
meeting the SDGs 

within PBs? 

1st African Dialog 
(August 2017) 

2nd African Dialog 
(Fall 2018) 

Starting participatory processes and adapting existing multiscale methods 
to the SDGS 



What do global pathways represent for different regions?  
Are they feasible? How can they be achieved? 

Doelman et al., Exploring SSP land-use dynamics using the IMAGE model: Regional and gridded scenarios of land-use 
change and land-based climate change mitigation. January 2018. Global Environmental Change 48:119-

135DOI10.1016/j.gloenvcha.2017.11.014 



E como o CCST e os resultados do Sub6 vao contribuir 
para essa agenda? 

LuccME-Brasil 



BR2050+ 

(MCTI, COPPE, INPE)  

Sao Francisco e Parnaiba 

watersheds: transition to 

sustainability 

(INPE/CCST) 

LuccME BRASIL: platform for participatory and modelling initiatives 

toward pathways to a sustainable future 



Land use drivers 

LuccMEBrazil 

Agronomic Economic Constraints Agrarian 

structure 
Legal 

LuccME team, 2016 

Basis for multiple scenarios LAND USES 



Cenários multiescala, participativos, normativos, 
quantitativos e qualitativos 

Narrativas do projeto 
alinhadas a narrativas 
globais e para o Brasil 
(baseadas na literatura 
e em outros projetos) 

1. Escala de bioma: Bioma Cerrado e Bioma Caatinga 
2. Escala de região hidrográfica: Região hidrográfica do São Francisco e do Parnaíba 
3. Escala municipal: Dois munícipios selecionados como resultado da primeira etapa 

do projeto 
 

Futuro desejado (sustentabilidade) e não desejado (convencional) em termos de 
indicadores de sustentabilidade discutidos nas  três escalas.  

 
 



STEP 3 (HOW TO GET THERE) 
 

3.1 Quantitative back-casting (multiple modelling 
approaches) 

3.2 Qualitative back-casting (multiple 
participatory approaches)  

 
as appropriated to each scale and geographic 

context 

Proposal for the involvement of the society in 
the discussion of pathways to achieve the 
SDGs at multiple scales and geographic 
contexts 

STEP 1 (PRESENT) 
 

1.1. Selection of SDG indicators for each scale 
and geographic context   

 
1.2 Evaluation of current situation and trends 

regarding those indicators at that scale 

STEP 4 (PATHWAY SYNTHESIS AND 
ACTIONS) 

 
4.1  Scientific synthesis of quantitative and 

qualitative results at the multiple scales 
 

4.2 Follow up on actions discussed in the 
pathways (political arena) 

 

STEP 2 (DESIRED FUTURES/TARGET 
SPACES)  

2.1 Definition of desired (TARGET SPACES) and 
undesired futures* in relation to the selected 
SDG indicators for each scale and geographic 

context   
 

2.2 Initial discussion on pathways and 
modelling protocols 

*To include the “undesired future” in SETP 2 is important to 
provide the impulse (the future people want to avoid) towards the 

sustainable future. STEP 3 deals only with the desired future.  
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Sustainable development brings 
the question of the future to the 
strategic forefront of scientific 
research, policy deliberation, 
forward-thinking organizations, 
and the concerns of citizens.” 
 
                                                               

(Raskin et al., 2005) 

 


