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Abstract 

 

The “Brazil in 2050” Project” (BR2050+) will establish a network of social, natural 

and health scientists, engineers, practitioners, policy makers and representatives of civil 

society organizations with the aim of providing analysis and construction of sustainable 

development pathways for Brazil in 2050 and beyond to meet the Sustainable 

Development Goals while remaining within planetary limits. The project will describe 

the overarching narrative and target indicators for Brazil in 2050 which are consistent 

with those for the world in 2050, providing the first step to allow modeling and other 

communities to begin analyses of ‘backcasting’ to Sustainable Development Pathways 

(SDP) that attain the Sustainable Development Goals by 2030. The objective is to 

transform Brazil towards a just, inclusive and sustainable future for all within planetary 

boundaries. The analysis goes beyond 2030 towards 2050, and in some cases 2100, to 

take into account the long‐term Earth system processes and transformational socio‐
economic dynamics.  This project is linked to the international initiative The World in 

2050 (TWI2050). Part of the work will be to downscale global perspectives to national 

level by developing complementary sustainable development pathways applicable to 

Brazil, including a regionalization of SDPs. Two critical regions for sustainable 

development challenges will receive special attention, namely Amazonia and Northeast 

Brazil. 

 

Resumo 

 

O projeto de pesquisa “Brasil em 2050” (BR2050+) estabelecerá uma rede de pesquisa 

com cientistas sociais, naturais e da saúde, engenheiros, profissionais, tomadores de 

decisão e representantes das organizações da sociedade civil, com o objetivo de analisar 

e construir trajetórias de desenvolvimento sustentável para o Brasil em 2050 e além para 

o atingimento dos Objetivos de Desenvolvimento Sustentável, permanecendo dentro de 

limites planetários. O projeto descreverá uma narrativa abrangente e os principais 

indicadores para o Brasil em 2050, que são consistentes com os do mundo em 2050, 

fornecendo o primeiro passo para permitir que a comunidade de modelagem e outras 

iniciem análises utilizando o método de “backcasting” para atingir Trajetórias de 

Desenvolvimento Sustentável (TDS) que alcancem os Objetivos de Desenvolvimento 

Sustentável até 2030. O objetivo é transformar o Brasil em direção a um futuro justo, 

inclusivo e sustentável para todos dentro dos limites planetários. A análise ultrapassa 

2030 até 2050 e, em alguns casos, 2100, para levar em consideração os processos a 

longo prazo do sistema terrestre e a dinâmica socioeconômica transformacional. Este 

projeto se associa com a Iniciativa internacional “The World in 2050”(TWI2050). Parte 
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do trabalho será uma visão global das perspectivas globais ao nível nacional através do 

desenvolvimento de trajetórias complementares de desenvolvimento sustentável 

aplicáveis ao Brasil, incluindo uma regionalização de TDS. Duas regiões críticas para o 

desenvolvimento sustentável receberão atenção especial: Amazônia e Nordeste do 

Brasil. 

 

Knowledge Areas 

 

Sustainable Development; Sustainable Development Goals; Integrated Assessment 

Modeling; Earth System Modeling; Regional Development. 

 

The Problem to Be Addressed 

 

What future do we want for humanity? What future do we want for the planet? In the 

trajectory of Homo sapiens for several hundred thousand years, it was only in the 

twentieth century that it seemed possible that a species could ask such questions.  That 

one out of millions of living organisms could have become—by developing a unique 

characteristic of life over 3.6 billion years of biological evolution, that is, the 

intelligence of the human brain--a force of global transformation of the Earth, reaching 

such magnitude that is generating a new geological epoch, the Anthropocene. This new 

epoch is characterized by the so-called "Great Acceleration", especially since the 1950s, 

with the recent population explosion, the intensive use of natural resources and the 

global environmental transformations unprecedented in millions of years. For example, 

the rapid increase in the atmospheric concentration of greenhouse gases, a dangerous 

decrease in the stratospheric ozone layer over Antarctica, the disappearance of forests 

and extinction of species. 

 

The risks we face are real and science increasingly scrutinizes them and seeks to assess 

their probability of occurrence and the scale of time involved, in addition to their 

impacts. The concept of "planetary boundaries", that is, boundaries that should not be 

exceeded if we are to maintain the stability of the Earth System, implies the 

construction of a safe operating space for human well-being and planetary health. Some 

of these planetary boundaries are: climate change, ozone layer depletion, ocean 

acidification, biosphere integrity, land use, atmospheric aerosol load, freshwater, 

biogeochemical flows (N and P), novel elements introduced into the biosphere. 

 

Nature probably does not know any absolute limits, since our planet has already 

undergone gargantuan transformations in the geological time scale, although Nature 

never produced tens of thousands of novel substances that are part of the modern world, 

such as plastics. Thus, planetary boundaries involve a judgment of value, that is, of our 

human desire not to allow the planet to move to terra incognita. Subjectively, it is 

estimated that we have already transgressed two of these planetary limits: the extinction 

rate of living species is 100 times greater in relation to the natural flow of disappearance 

and appearance of biological species; and the nitrogen and phosphorus flows due to 

human actions (mainly intensive agriculture) are already superior to the natural 

biogeochemical flows of these elements. On the other hand, with the Montreal 

Protocol’s ban of CFCs, we are reducing the risk of catastrophic ozone layer depletion. 

 

And what about global warming? Have we already surpassed any critical, irreversible 

threshold, considering that the planet has already warmed about 1 C at the surface in 
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relation to the pre-industrial era? The historic Paris Accord, signed in December 2015 

by 195 countries, states that we should not by any means exceed the 2 C guardrail and, 

in fact, the greater risks of global warming will be avoided if the temperature increase is 

limited to 1.5 C. This commitment brings us to an unprecedented challenge for 

humankind: virtually net zero greenhouse gas emissions by mid-century and effectively 

removing carbon dioxide from the atmosphere in the second half of the century and the 

next one to bring back concentration of carbon dioxide to 360 parts per million (ppm), 

keeping in mind that we have already exceeded 410 ppm in 2017. 

 

The sense of urgency allows no more hesitation, lack of clear goals, procrastination, 

inaction. It is time for concatenated, just, supportive, effective and urgent global action. 

Action that track us down to long-term sustainability pathways for humanity and the 

planet, but at the same time are just socially just and economically inclusive, reducing 

stark inequalities and inequities. 

 

It is time to seek solutions firmly grounded in the best science to pursue technically 

sound and economically feasible ways sustainable development pathways, but, at the 

same time, ensuring food, water and energy security for all, protection of life on land 

and in the oceans, smart and resilient cities, and a more just, educated and equal society, 

including reducing gender inequality. We need to develop a comprehensive and creative 

'manual for planetary sustainability' geared to the pursuit of sustainable development 

pathways that serves all countries and each country can find its role within the global 

effort. 

 

Brazil should play a leading role. On the one hand, it is the seventh largest emitter of 

greenhouse gases, although it ranks 25th to 30th in per capita emissions—a just and 

equitable way of computing each country's responsibility for global warming. Unique to 

Brazil and a few other countries, almost 70% of Brazilian emissions originate in the 

agricultural sector through direct emissions from agriculture and indirect emissions due 

to deforestation of tropical biomes to expand the commodity frontier for grains and 

livestock. 

 

The country has already demonstrated that it can rapidly and significantly reduce 

deforestation of the tropical rainforest. It cut down Amazon annual deforestation rate by 

80% between 2005 and 2012, without reducing agricultural production. We must use 

the best science to search for a model of tropical development that does not exist today, 

a model that produces food in increasingly productive ways, using smaller areas, 

releasing large extensions of previously pasture land--unparalleled in any other country-

-for forest restoration. That can become an efficient mechanism for carbon dioxide 

removal from the atmosphere and the provision of important ecosystem services such as 

water quality, pollinators, erosion reduction and biodiversity protection. 

 

It should also seek to harness the biological and biomimetic assets of tropical 

biodiversity, a new standing forest economic paradigm that will serve as a model for all 

tropical countries, providing inputs for the necessary diet diversification, new materials 

and substances for pharmaceuticals, food and cosmetics industries, generating bio-

industries and real local development. 

 

In terms of energy, there is an enormous potential for renewable and inexhaustible clean 

energy, mostly solar and wind, which, interlinked to the hydroelectric potential already 
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installed, would overcome almost completely the difficulties inherent to the 

intermittency of those clean energy options. 

 

The UN 2030 Agenda, including the Sustainable Development Goals (SDG), presents 

an aspirational and ambitious target for the world. SDGs are the pillars of an integrated 

foundation:  protect the Planet; leave no one behind; prosperity for all. The adoption of 

the 2030 Agenda was a landmark achievement for the United Nations, providing for a 

shared global vision on sustainable development. The UN 2030 Agenda is the most 

comprehensive search of remedies for planetary health and for the well-being of 

humanity in the present and future. It should be a great catalyst to unite humanity's 

majority desire to bequeath a decent and sustainable future for future generations. 

 

The scale and ambition of the 2030 Agenda and the Sustainable Development Goals are 

unprecedented and require creative and innovative approaches. An inherent property of 

the Anthropoce epoch that humanity has entered is the realization that there are 

planetary boundaries that we should not cross to avoid moving into terra incognita 

(Crutzen and Stoermer, 2000; Steffen et al., 2007; Steffen et al., 2015).  We might have 

already crossed some of the safe operating space in two such boundaries, namely 

biosphere integrity and interference in the natural biogeochemical cycles of N and P 

(Rockstrom et al., 2009; Steffen et al., 2015). 

 

Currently, there has been no comprehensive analysis of the pathways towards a defined, 

desired target space: meeting the development goals while remaining within planetary 

boundaries. A major international research collaboration “The World in 2050” 

(TWI2050) has been established to provide the framework for the scientific community 

to explore sustainable development pathways (SDPs). The framework is designed to 

allow modeling and analytical groups (Integrated Assessment Modelers, Earth system 

modelers and other scientific communities) to identify and explore a portfolio of 

measures needed to achieve all SDGs jointly, accounting for synergies and trade‐offs 

and allowing comparison of results (Nakicenovic et al., 2017).  

 

The TWI2050 was initially proposed by the International Institute for Applied System 

Analysis (IIASA), The Earth Institute of Columbia University and the Stockholm 

Resilience Center. Currently, there is a large number of institutions engaged in many 

parts of the world, including in Brazil. 

 

The need for regional perspectives has been identified within the project.  Several 

sectoral and integrated global models exist, but they often lack appropriate downscaling 

to the major regions. TWI2050 will downscale and interpret its integrated analysis to 

provide a better understanding of how every major world region can achieve sustainable 

development. Exemplary country studies will complement the regional perspective. 

That is the context of proposing a case study for Brazil, the “Brazil in 2050” Project or 

“BR2050+”. This project will develop a normative vision of the sustainable future we 

want for Brazil in 2050 and beyond. Then, we seek likely sustainable pathways to reach 

that vision, assessing also major obstacles for Brazil to achieve the SDGs in 2030. 

 

BR2050+ will describe an overarching narrative and target indicators for Brazil in 2050 

which are consistent with those for the world in 2050, providing the first step to allow 

modeling and other communities to begin analyses of back‐casting to Sustainable 

Development Pathways that attain the SDGs by 2030. The objective is to transform 
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Brazil towards a just, inclusive and sustainable future for all within planetary 

boundaries. The analysis goes beyond 2030 towards 2050, and in some cases 2100, to 

take into account the long‐term Earth system processes and transformational socio‐
economic dynamics.   Part of the work will be to downscale global perspectives to 

national level by developing complementary sustainable development pathways 

applicable to Brazil. Two critical regions for sustainable development challenges will 

receive special attention: Amazonia and Northeast Brazil. One of the initial objectives 

of BR2050+ will be a rigorous assessment of SDG metrics for Brazil and the 

establishment of data requirements and consensus methodologies for monitoring SDGs 

in Brazil (See Box 1 and Figure 1).   

 

 

 

Box 1 

The Brazil In 2050 Narrative (BR2050+) and Sustainable Development Pathways 
The BR2050+ Initiative, a regional contribution to The World In 2050 (TWI2050) Initiative, aims 

at developing integrated sustainable development pathways that meet the SDGs within the 

planetary boundaries for Brazil in parallel with similar initiatives for all regions of the world. It 

integrates new quantitative analysis by world-class models of key sectors such as energy, food, 

population, education, macro-economics, biodiversity, climate, and combine these with global 

assessments and national scenarios. Sustainable Development Pathways (SDP) are scenarios that 

include that the world, and in particular Brazil, reaches all the SDGs within the Planetary 

Boundaries. This is in line with the framing narrative that is being developed within TWI2050. 

The ultimate objective of the narrative is to identify a portfolio of measures that are needed to 

achieve all SDGs jointly, accounting for synergies and trade-offs across the goals. The initiative 

goes beyond 2030 towards 2050 in order to account for Earth system processes in response to 

human activity in the longer run. 

 
Figure 1: TWI2050 and BR2050+ Framework: The illustrative graphic shows alternative sustainable 

development pathways (SDPs) that reach the two defined target spaces: all 17 SDGs and the 

transformation toward sustainability within planetary boundaries beyond 2050. An overarching 

narrative (orange) on sustainability transformation motivates the TWI2050 framework. 

Alternative pathways (gray) may achieve SDGs in 2030, but not within Planetary Boundaries in 

2050 (gray, dashed line) or miss the SDGs by 2030 altogether (gray, dash-dot line). Source: 

based on WBGU (2011). 

 

2030 2050

What sustainable future	we want for	Brazil in	2050+?
What are	pathways to reach that vision?
Major	obstacles to achive SDG´s in	2030?

Vision: Social	and	Economic	Sustainability	for	Brazil	within	a	Stable	Earth	System

Overarching narrative (orange)

BRAZIL IN 2050 (BR2050+) FRAMEWORK

Achievement of SDGs
Within Planetary Bounders



6 
 

 

The UN Agenda 2030 has been argued to be technically feasible, but there is still not yet any 

fact-based integrated pathway in which all SDGs are reached within the Planetary 

Boundaries. The World in 2050 (TWI2050) is a newly formed global research initiative 

designed with the aim to provide such pathways. For TWI2050 to be relevant in the Agenda 

2030 processes, it needs to reflect a diversity of regional perspectives. To achieve such 

inclusion of perspectives., BR2050+ will have to engage in a number of multi-actor, cross-sector 

and sub-regional dialogues in order to bring a multitude of Brazilian Perspectives on potential 

Sustainable Development Pathways and define relevant research agendas. 

 

Initial steps for the development of BR2050+ call for engaging a suite of research institutions 

and universities and assemble a team of specialists covering the diversity and all-

encompassing nature of SDGs. This group will define the scope and direction of research and 

prepare a proposal. Additionally, an overarching coordinating structure at national level will be 

required to facilitate the implementation of BRA2050, support the work of fund-raising and 

provide linkages and connectivity to ongoing programs and to the TWI2050 project. 

 

This project will be built upon previous GEF-sponsored MCITC-led projects, especially the 

Third National Communication to the UNFCCC (Brasil, 2016) and the Project “Mitigation 

Options” (Rathmann et al., 2017). Although these studies were directly relevant to SDG 13 

Climate Action, they helped to develop a conceptual framework for developing scenarios and 

development pathways to achieve Brazil’s NDC by 2030 and dealt in-depth with development 

of integrated assessment models to support quantitative implications in the national economy 

and in social indicators for a family of mitigation pathways. BR2010+ will benefit from these 

earlier projects and extends considerably to many more dimensions since it deals with 17 

SDGs and covers much more broadly social, economic and environmental aspects. 

 

The challenges to achieving sustainable development in Brazil can be broadly categorized 

in three categories, similarly to a conceptual framework laid out for planetary health 

(Whitmere et al., 2015):  

 conceptual failures (imagination challenges), such as the vision of Brazil as only 

a source of commodities for the world and the lack of imagination to create 

alternative, less socially and environmentally damaging development pathways 

based on the country’s rich biodiversity and renewable natural resources, with 

value added via technological innovations for an inclusive ‘bio-industrial’ model 

of development, generating higher income jobs; 

 knowledge failures (research and information challenges), such as reduced 

amount of funding to research institutions, insufficient R&D investments by the 

private sector, and lack of innovative research, for instance, to unveil the hidden 

economic and societal value of biological assets, that is, a ‘tropical model of 

development’;  

 implementation failures (governance and policy challenges & entrepreneurial 

capacity failures), such as the failure of government to recognize the risks of 

current and past development policies and the inefficient implementation of a 

diversified economy by public and private actors and even the failure to share 

more equitably the benefits of the current resource-intensive economy, reducing 

social and income inequities. 
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Why TWI2050 and BR2050+ are needed1 

 

The Sustainable Development Goals (SDGs), unanimously adopted by the United 

Nations in September 2015, provide an aspirational narrative for the desired future for 

human development with an actionable agenda. The aspiration is for a world free from 

hunger, injustice and absolute poverty, of universal education, health and employment 

with inclusive economic growth, based on transparency, dignity and equity, all achieved 

within the boundaries of the planet. The urgent question now is how to act on this 

aspirational agenda and to have a clear understanding of the full consequences and cost 

of inaction and the benefits of achieving SDGs in every major region of the world. The 

World in 2050 (TWI2050) is an initiative designed to help answer these questions and 

Brazil in 2050 (BR2050+) is a regional contribution to the global project. 

 

TWI2050 aims not only to contribute to this understanding but also develop science-

based transformational and equitable pathways to sustainable development that can 

provide much needed information and guidance for policy makers responsible for the 

implementation of the SDGs. These advances in understanding acquire many regional 

variations to take into considerations national aspects that may depart considerably from 

global patterns and BR2050+ will delve into those aspects. 

 

While the SDGs provide normative guidance on the direction of change that should be 

pursued, the exact pathways how to get there are far from clear and even more difficult 

to tackle at a regional, national scale. There are several challenges associated with 

identifying pathways that achieve the goals. One is that the targets associated with the 

SDGs have been set mostly without considering their interaction but progress towards 

one SDG will inevitably create trade-offs and synergies in the progress towards other 

SDGs. Another one is that the SDGs in a way extrapolate the present to the future, i.e. 

they assume that preferences and trends to not change substantially and no major 

unforeseen hurdles or tipping points occur over the before 2030; in reality, the SDGs 

will be more a moving target, since the only thing certain is that the future is uncertain. 

Therefore, successful identification of pathways requires a comprehensive, robust 

approach that spans across disciplines and methodologies, and that is capable to deal 

with non-linearity. 

 

BR2050+ will build a consortium to reflect these competences. A core strength will set 

the BR2050+ consortium apart from other initiatives contributing to the scientific 

knowledge creation for the SDGs is its capacity in integrated assessment modeling and 

scenario development. However, in order to best tackle sustainable development 

challenges in the 2030 timeframe and beyond for Brazil, BR2050+ seeks to further 

deepen (modeling) expertise in non-resource based sectors and to better integrate 

knowledge and analytical capacity across social, political, technical and Earth systems. 

This is particularly important for Brazil since the major challenges to achieve SDGs by 

2030 are in non-resource based sectors such as how to reduce significantly levels of 

violence. 

 

Objective 

 

                                                 
1 Based on the justifications of TWI2050 Initiative. 
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Analysis and construction of sustainable development pathways for Brazil in 2050 and 

beyond to meet the Sustainable Development Goals while remaining within planetary 

limits. 

 

Justifications 

 

UN Sustainable Development Goals (SDG) represent the most aspirational, comprehensive 

and ambitious set of development goals by the UN and they were adopted unanimously the 

UN in 2105. They go much further and deep in relation to the UN Millennium Goals (MDG) 

and holistic in nature: not one issue of development was left behind and it encompasses all the 

dimensions of human development while seeking to maintain Earth system stability. The first 

timeline for the SDG are set by the Agenda 2030 and is quite ambitious to seek clear signs in 

progress in all SDG indicators in short 15 years. However, that is the same timeframe for the 

MDG and evaluation of that program showed significant progress everywhere except perhaps 

in sub-Saharan Africa. Brazil met or exceeded all MDG. 

 

What is the role of science for the SDGs? It is clear that science can develop, test and validate 

metrics and indications to monitor the attainment of SDGs globally, regionally, nationally, etc., 

and it is already moving steadily in that direction. But, it can do much more. In fact, it should 

also be aspirational in supporting a normative vision of sustainable development pathways in 

the future and developing methods to ‘backcast’ such pathways backwards to the present 

(Vergragt and Quist, 2011).. That is quite a departure from the more traditional field of 

scenarios development, in which scientists gather and propose families of future scenarios for 

the world, some sustainable, some very unsustainable and do not attempt to set likelihoods for 

a particular scenario. 

 

In this project, by design a series of sustainable development pathways will be proposed for 

Brazil and studied in great detail by a network of scientists, policy makers, practitioners and 

others. The main justification for this course of action is the urgency that the planet faces to 

find sustainable trajectories of development, including the use of natural resources, to avoid 

taking humanity and the living planet to ‘terra incognita’, transgressing planetary boundaries 

and social systems boundaries of no return. 

 

Scientific and Social Impacts 

 

The BR2050+ is planned to be regional contribution to the larger project The World in 2050 

under implementation by a consortium of research institutions from many parts do the world. It 

will be a contribution bringing the regional perspective of a tropical developing country to the 

fore. BR2050+ will also support the establishment of a network of scientists, policy makers 

and civil society representatives on the themes of sustainability science, an interdisciplinary 

science gaining importance and respectability. Such network of social, natural and health 

scientists, engineers, practitioners, policy makers, etc. dedicated to advance an agenda on 

Sustainable Development Goas does not exist at the moment in Brazil. Therefore, a relevant 

contribution is the creation of such scientific capacity in Brazil and a knowledge network that 

could grow and last long enough to keep track of Brazil’s SDG for a decade or more. The 

project will also have the impact of producing quality data sets and metrics for SDGs.  

 

The exercise of developing a vision for Sustainable Development Pathways for 2050 and 

beyond for Brazil in itself will bring a positive impact for society in terms of providing 

scientific underpinning to the political actions under UN’s Agenda 2030 such as “The Future 
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We Want”, the motto of the Rio+20 Summit, in Rio de Janeiro, in 2012. Rigorous scenario 

setting for SDPs and ample validation of potential sustainable trajectories in the hands of an 

influential network of scientists and policy makers could become reference to policy making in 

all corners of Brazil’s development needs. This exercise will also help in developing an in-

depth understanding on the three challenges laid out above, that is to imagine an authentic 

Brazilian model of tropical development, and to address the information required and the 

implementation policies to achieve it. 

 

 

Data and Methods  

 

 Sustainable Development Goals (SDGs). Some thematic areas of SDGs are well 

connected with one another, whereas other parts of the network of targets have weaker 

connections with the rest of the system (Le Blanc, 2015). Therefore, it may simplify the 

analysis to group the SDGs in few categories to depict more easily the connections. One 

such proposal is present in Figure 2: Social&Economic Development; Basic Human 

Needs; Earth Pre-Conditions; Universal Values; Sustainable Resource Use; and 

Governance&Partnership.  

 The overarching methodological approach is the use of the tools of quantitative 

reasoning for making sense of enormously complex development and 

environmental problems of the Anthropocene, including biophysical forces that 

shape our planet and our lives directly and also focused on the rising threats to the 

survival of civilization and of living species. 

 

 

 

 
 

Figure 2.  Grouping of UN Sustainable Development Goals for the goals of the 

BRA2050 (and TWI2050) Project in 6 categories: Social&Economic Development; 

Basic Human Needs; Earth Pre-Conditions; Universal Values; Sustainable Resource 

Use; and Governance&Partnership. Time scales for achievement of such goals within 

planetary boundaries are indicates: 2030, 2050 and beyond. 

 

WORLD	DEVELOPMENT	WITHIN	PLANETARY	BOUNDARIES

GOVERNANCE PARTNERSHIP

SOCIAL	&ECONOMIC	DEVELOPMENT

EARTH	PRECONDITIONS

SUSTAINABLE
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 Planetary boundaries. One paradigmatic innovation of this project is to seek SDPs, but 

within planetary limits for Earth’s stability over the long run. It will take as planetary 

boundaries the conceptual and empirical work depicted in Figure 3 drawing from the 

definition of 9 planetary boundaries: climate change; ocean acidification; stratospheric 

ozone depletion; biogeochemical flows (N&P); freshwater use; biosphere integrity; land 

system change; atmosphere aerosol loading; novel entities (Rockström et al., 2009; 

Steffen et al., 2015). Those boundaries are strongly interconnected with one another in 

the Earth system and a very precision definition of the safe operating space is difficult. 

Scientific advances allow better inferences on the level of safety in the operating space. 

For instance, until the Paris Accord, it was thought that 2 C global warming was the 

safer boundary to set. However, the aim now is to attempt to limit warming at 1.5 C to 

reduce long term risks. Another way of looking into planetary boundaries is to add a 

social dimension to it, which may be directly relevant to the work of linking to SDGs 

and SDPs. Figure 4 presents the concept of “the doughnut of social and planetary 

boundaries” (Leach et al., 2013) that extends the concept of a ‘safe operating space for 

humanity’ to a grander ‘safe and just space for humanity” along with a ‘regenerative 

and distributive economy’. Annex 1 shows the matrix of interaction between the nine 

planetary boundaries and with 65 SDG targets. This matrix was mostly derived through 

a consultation process within the TWI2050 project. For the case of BR2050+, we 

suggest additional interactions between planetary boundaries and SDG targets 

(highlighted with the target in blue letters on Annex 1). 

 
 

Figure 3. Schematic depiction of the 9 Planetary Boundaries (Rockström et al., 2009; 

Steffen et al., 2015) to guide development of Sustainable Development Trajectories. 

 

Planetary	Boundaries
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Figure 4. Schematic representation of the social doughnut of social and planetary 

boundaries (Leach et al, 2013). 

 

 SDG metrics. Assemblage of metrics of SDG indicators, starting with the products of 

the SDGindex.org (Sachs et al., 2016; SDSN, 2016; Schmidt-Traub at al., 2017). This 

research project led by UN’s SDSN, compiled metrics of indicators for all 17 SDGs for 

almost 150 countries in the world, including Brazil. 

 
Figure 3. SDG Dashboards 2016. SDG Dashboard for members of the G20 and other 

countries with a population greater than 100 million. Dashboards for OECD countries 

calculated using an augmented set of 77 indicators, compared to 63 global indicators for 

non-OECD countries. Green signifies that the country has achieved the goal, yellow 

points to significant challenges that remain and red warns that major challenges must be 

overcome to meet the goal. Grey indicates an SDG for which there is no data. Icon images 

courtesy of United Nations (Schmidt-Traub et al., 2017). 
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 An example of such indicators for Brazil is presented in Figure 4. It will serve as a 

starting point for refinement of indicators for Brazil and proposal of a set of metrics to 

be used in the development of the Sustainable Development Pathway construction. For 

comparability purposes among all nations, some metrics necessarily have to be 

simplified. Let us take the example of SDG 6 Clean Water and Sanitation where Brazil 

scores high at 92.12 based on 98.1% of the population having access to not contaminated 

water sources (universal access) and 82.8% have access to ‘improved’ sanitation. 

However, less than 55% of Brazilian households have sewage collection and less than 

40% of the sewage receives any type of treatment. Therefore, on a Brazilian perspective, 

sanitation is one of our most serious environmental and health issues and a Brazilian 

specific metric for sanitation would put Brazil as very far from middle-level grades as 

the SDGindex.org has done it. Another comparison can be made for SDG 13 Climate 

Action. SDGindex places Brazil’s vulnerability to climate change as very low. However, 

a national account of the impact of recent climate extremes on agriculture, water 

resources and natural disasters would very likely raise the perception of vulnerability. 

In sum, an important element of this project is to improve the representativeness of SDG 

metrics for all 17 SDGs, maintaining a subset for comparability to other nations, but 

constructing such metrics with regional and national specificities as to allow the 

Brazilian metrics to be in tandem with the overarching SDPs to be developed. For this 

particular example of sanitation, a target would be universal access to sewage collection 

and treatment for urban populations and adequate sanitation facilities for rural 

population. The methodology for defining and refining SDG metrics for Brazil will rely 

on the participation of a large number of experts on the various aspects directly linked 

to each one of the SDGs to assess existing metrics (e.g., SDGindex.org) and propose 

improvements. It will equally seek to assemble existing data sources, primarily the 

IBGE census statistics and derived metrics as illustrated in Figure 5. A series of 

interdisciplinary workshops will validate and further improve the proposes indicators or 

sets of indicators. A final phase will be to test the metrics for 3-5 years to attest to its 

adequacy. The importance of measuring progress towards SDGs is acquiring strategic 

importance and it is being called a ‘new vital science’ (Maurice, 2016). In fact, BR2050+ 

has an overarching goal of putting the Brazilian scientific community on track for this 

new science. 
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Figure 4. Illustration of an assessment of the present status of Sustainable Development 

Goals for Brazil as calculated by the SDG Index.org. For each of the 17 SDGs there are 

examples of some of the metrics used in the calculation. The size of the blue bar is a 

relative indication on how Brazil performs for a particular SDG. 
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Figure 5. Overview of socioeconomic indicators for Brazil (2106) from IBGE data base 

(Brasil, 2017). 

 

 SDGs Synergies and trade-offs matrix. There are many co-benefits and some trade-offs 

among SDG (Nilsson et al., 2016; Pradhan et al., 2017; Spaiser et al., 2017; Wackernagel 

et al., 2017). A few examples of trade-offs applicable to Brazil follows. Energy security 

for all can be achieve, for instance, with intensive exploitation of pre-salt oil reserves 

that can last over 100 years. That would impede Brazil to reach the goal of SDG 14 on 

climate stabilization and would bring dangerous climate change and ocean acidification. 

Food production is a necessary condition for food security. It may be reached by 

continued expansion of animal and vegetable protein commodity expansion, with 

serious impacts on water resources and the preservation of life on land, in addition to 

increased emissions due to deforestation. However, there are many more synergies 

among SGDs than trade-offs. For instance, reducing deforestation and increasing 

efficiency of agriculture and livestock is a key climate mitigation strategy for Brazil and 

directly reduces emissions and threats to land biodiversity, ocean acidification, at the 

same time that it addresses issues of food security and rural development. A number of 
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studies have produced diagrams of such complex relationships such as the one depicted 

in Figure 6. We need to study in detail co-benefits and trade-offs for Brazil [check if 

there are studies mentioning specifically Brazil]. 

 

 

 

Figure 6. Observed synergies and trade-offs between the SDGs. The color bars represent 

the shares of synergies (green), nonclassifieds (yellow), and trade-offs (orange) observed 

between the SDG pairs for the entire dataset. The gray bar depicts insufficient data. The 

area of the circle in the boxes indicates the number of data pairs (see the legend for 

comparison). The SDGs are represented by the numbers in the diagonal. Both positive 

and negative correlations are observed among the SDG pairs with SDG 1 (No poverty) 

expressing synergies among most other SDGs. SDGs 12 (Responsible consumption and 

production) and 15 (Life on land) have mostly shown trade-offs with most other SDGs. 

(Pradhan et al., 2017). 

 

 

 

 Sustainable Development Pathways (SDPs). The main method of the proposed work is 

the development of Sustainable Development Pathways for Brazil (see Box 1). [explain 

SDP; references]. Their construction depends on development methodologies for 

merging quantitative scenarios with qualitative scenario narratives (“storytelling”) 

(Nakicenovic et al., 2000), shown schematically in Figure 6. Some of the SDGs render 

themselves for quantitative analysis (e.g., the nexus water-energy-agriculture), whereas 

other SDGs analysis are still carried out through narratives. We will rely mostly in the 

analysis on the recently developed Shared Socio-Ecological Pathways – SSPs (O’Neil 
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et al., 2014; van Vuuren et al., 2014). The SSPs are five distinct global pathways 

describing the future evolution of key aspects of society that together imply a range of 

challenges for mitigating and adapting to climate change (O’Neill et al., 2014). This 

family of scenarios have been elaborated into storylines and quantitative scenarios using 

various tools (Riahi et al., 2017). 

 

 
 

Figure 7. Possible unified analytical approach to derive the Sustainable Development Pathways 

(SDP) through the combination of quantitative modeling with scenario narratives (adapted from 

Nakicenovic et al., 2000). 

 

 Quantitative modeling approaches. A key element for SDP construction is the use of a 

suite of modeling approaches (reference). The main type of quantitative models is the 

Integrated Assessment Models (reference of their use in sustainability research). For this 

project, we plan on using IAM developed for different applications by Brazilian research 

institutions, namely the MESSAGE-Brazil model and the LUCC modeling framework. 

 

Scenario	
Narratives

Integrated	
Models

Pathways

Possible Unified Analytical Approach

Source: Nakicenovic et.al., 2000
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Figure 8. Modeling framework for this study through integration of complementary modelling 

approaches: Integrated Assessment Models, Earth System Models and Assessment Models for 

Impact, Adaptation and Vulnerability (based on Moss et al., 2010). Three classes of Brazilian 

models are depicted in the future: MESSAGE-Brazil (Lucena et al., 2016; Lima et al., 2015), 

Lucena et al. 2010; Nogueira et al., 2014), LUCC, DINAMICA-EGO (Soares-Filho, 2009) and 

BESM. 

 

 

 MESSAGE-Brazil modelling framework  

 

Integrated Assessment Modelling (IAM) is the part of integrated assessment that relies on the 

use of numerical models. IAM are a type of scientific model often used by the environmental 

sciences and environmental modeling policy analysis. The modeling is integrated because the 

environmental problems do not respect the borders between academic disciplines. Integrated 

assessment models, therefore, integrate knowledge from two or more domains into a single 

framework. Integrated modelling is referred to as assessment because the activity aims to 

generate useful information for policy making, rather than to advance knowledge for 

knowledge’s sake. In BR2050+ we will use one of the family of IAMs being used extensively, 

derived from the MESSAGE (Model for Energy Supply Strategy Alternatives and their 

General Environmental impact) IAM (Riahi et al., 2007), the MESSAGE-Brazil IAM. 

This model has been used to assess energy-emissions nexus (Lucena et al., 2016; Lima et al., 

2015) and will be used primarily to address quantitatively the water-energy-agriculture nexus. 

 

 LUCC modeling framework 

 

LuccME, (Aguiar et al. 2016) developed by INPE / CCST (http://luccme.ccst.inpe.br/), 

is a spatially explicit land use modeling framework that allows for easy construction of 

models of deforestation, agricultural expansion, desertification, forest degradation, 

urban growth and other land use change processes at different scales and areas of study. 

The platform is an open-source framework built as an extension to the TerraME 

Moss	et	al.,	(2010)

Ir	além	de	discutir	medidas	de	adaptação	e	vulnerabilidade	a	mudanças	climáticas
transição	para	sustentabilidade

http://luccme.ccst.inpe.br/
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programming environment (Carneiro et al., 2013) and can quantify in time and space 

the relationships between spatial and temporal patterns of land use changes and their 

drivers, combining different components of demand, potential and allocation of land 

use, which are generally needed in most land-use and land-cover models (Verburg et al. 

2006). Using LuccME, models are organized so that each year the demand for change is 

spatially allocated according to the potential of the cell and the user can combine 

several components available on it. 

 

Considering that changes in land use are influenced by local, regional and global factors 

(such as global demand for food and national policies), LUCC-ME will be implemented 

in BR2050+ covering the national territory, with input from global economic models 

projecting the demand for different uses, and will produce spatially explicit land use 

projections linked to possible visions of the future and support production indicators in 

different dimensions (social, economic, institutional and environmental), as well as the 

identification and selection of more meaningful indicators for "sustainable" or 

"unsustainable" trajectories. 

 

 BESM modeling framework  

 

The investigation of planetary limits also calls for the need to use quantitative models of the 

Earth System (references). These models have been used both to provide boundary conditions 

to constrain IAM and also to project future global environmental change scenarios once 

scenarios based on narratives (e.g., SSPs narratives) have been defined (reference). 

 

One way of considering the consequences of human activities on the Earth system 

consists of the development of mathematical models to describe the interactions of the 

oceans, the atmosphere, the biosphere and the criosphere, among themselves and with 

the energy and matter fluxes originated from human activities. This is a class of model 

called ‘Earth System Models’.   

   

In Brazil, such an effort of mathematical modeling of the biophysical environments of 

the Earth System has resulted in the creation of the Brazilian Earth System Model – 

BESM (Nobre et al. 2013; Giarolla et al. 2015; Capistrano et al. 2017; Veiga et al. 

2017). Such a class of models is a must to study climate phenomena on time scales 

varying from weeks to centuries and millennia. Several early studies have shown the 

impacts of tropical deforestation on climate using atmospheric global models Shukla et 

al. 1990; Nobre et al. 1991) or the more recent calculation on the risk to the Amazon 

forests from the synergistic effects of deforestation, climate change and forest fires 

(Nobre et al., 2016). Yet, only with the use of a coupled ocean-atmosphere-biosphere 

model it was possible to gauge the combined effects of Amazon deforestation on 

atmospheric and oceanic circulation changes, and their combined effects on rainfall 

reduction over the Amazon (Nobre et al. 2009). Also the explanation of the thermally 

indirect atmospheric circulation associated with the formation of the South Atlantic 

Convergence Zone (SACZ), with augmented rainfall over cooler Sea Surface 

Temperatures (SST) was only possible with the use of an early coupled ocean-

atmosphere version of BESM (Nobre et al. 2012). The study of global climate 

variability and change was also subject of study using BESM, like in the study of the 

current climate simulation (Veiga et al. 2017), in the study of climate sensitivity to 

Greenhouse Gases (GHG) increase (Capistrano et al. 2017), as well as in the study of 

centennial scale ocean circulation changes due to GHG increase (Nobre et al. 2017). 
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With the most recently implemented land use and forest fires effects on BESM, a next 

level of flexibility for the study of the human intervention on the global climate system 

shall soon be available as a potent research tool for the community as a whole.  

 

Therefore, BESM will be the main Earth system model for BR2050+ in terms of 

producing quantitative scenarios of the evolution of the global Earth system on 

timeframes of 2050 to 2100, providing necessary boundary conditions to Integrated 

Assessment Models. BESM will be forced in such simulations with scenarios of 

emissions and land use change that are compatible with the normative sustainable 

pathway for 2050 and beyond, that is the approximation given for the Shared Socio-

ecological Scenario SSP1 (reference?).  

 

 Overarching Narratives for SDPs. Qualitative narratives require also carrying out a 

number of dialogues with diverse stakeholders to obtain regional perspectives 

(references). For instance, future scenarios for the Brazilian Amazon were obtained by 

a combination of quantitative and qualitative methods as shown in Figure 9. (Folhes el 

al., 2015; Aguiar et al., 2016). A series of stakeholder consultation/scenario co-

development workshops/dialogues will be carried out regionally and by sector before 

modeling their impacts. 

 

 
 

Figure 9. Mapping out the Shared Socieconomic Pathways to development pathways 

for the Brazilian Amazon (Aguiar et al., 2016; Folhes et al., 2015). 

 

 Developing the vision of a Sustainable Brazil by 2050 and beyond. Next, the exercise 

of deriving a family of SDPs, that is, the exercise of first normatively defining a vision 

of sustainable development for Brazil for 2050 within planetary limits and by using the 

‘backcasting’ method (reference) to arrive at a family SDPs from present to 2050 to 

2100, under the constraint that they should abide by the 2030 Agenda of meeting SDG 

by 2030. We start with the SS1 shared socioeconomic scenario (maximum resource 

efficiency combined with rapid and equitable development) because this is the scenario 

Ana Aguiar (INPE/CCST)
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that most closely resembles the normative vision of a just and safe operating space for 

humanity within planetary boundaries by 2050 and beyond.  

 

 
Figure 10. Schematic diagram of backcasting analysis to be used in BR2010+ applied to 

Brazil. 

 

 Downscaling of the Shared Socioeconomic Pathway SSP1 for Brazil. In many 

respects, the drivers for the global SSP socioeconomic scenarios vary widely across 

regions and have to be downscaled for a regional application (Absar and Preston, 

2015). For example, indigenous children in Brazil are more than twice as likely 

to die in their first year of life than other Brazilian children (You et al., 

2015:2284). That is the case, of projections of population growth, life 

expectancy, urbanization, mortality and aging rates, child mortality … 

 SDPs for Brazil. Obtaining SDPs will be achieved by combining the results of 

quantitative scenario generation with narratives for the SDGs. For instance, Figures 11 

and 12 illustrates what could be such exercise for SDG 13 Climate Action for sustainable 

mitigation trajectories for Brazil (Pathway 2) and one example of a not-sustainable 

trajectory (Pathway 1), using as indicator metrics the per capita emission of CO2e during 

this century and narratives of what would be policies to adhere to those pathways. Notice 

that this figure illustrates the ‘back-casting’ method, that is, Pathway 2 is a normative 

vision of where we desire to be in 2050 and beyond in terms of climate change mitigation 

and the sectoral targets described for Pathway 2 form a narrative for its accomplishment. 

Whenever feasible, quantitative sustainable pathways will be proposed through the use 

of a suite of IAMs. For example, MESSAGE-Brazil has well calibrated sub-models for 

the Brazilian and the world energy sector and can quantify trajectories for energy. It also 

is developing an agricultural sub-model to link it up to land use change and emissions. 

On the other hand, LUCC models can be used to obtain quantitative trajectories of land 

use change in response to sustainability policies. The Annex A contains a first analysis 

of the interactions of the targets for each of the 17 SDGs of relevance to Brazil with the 

8 planetary boundaries. BR2050+ will explore these interactions in great detail for the 

construction of SDPs. 

Ana Aguiar (INPE/CCST)
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Figure11. Illustration of possible long-term low-emission development pathways 

consistent with limiting warming to 2 C and short-term NDCs. Long-term low-emission 

development strategy to achieve zero net emissions by 2070 (green line). Short-term 

NDCs might achieve the same 2030 target (red line). Short-term strategies that are not 

based on long-term pathways will lead to lock-in future emissions past 2030 (blue 

dotted line). Long-term emission reductions strategies for NDC implementation (purple 

dashed line). Source: Adapted from Sachs et al., 2016. 

 

Figure 12. Same as Figure 3, but for the Brazilian contribution to SDG 14 goals 

(Climate Action). Diagram was adapted from Sachs et al., 2016, but Pathways are actual 

representations of possible sustainable development pathways for Brazil over the long 

range (Pathway 2) or pathways that will meet the 2030 Agenda, but will fall short to 

meet the long-term goals (Pathway 1). 

 

Source:	Adapted from Sachs	et	al.,	2016

Green	line:	Long-term	low-emission	development	
strategy	achieves	net-zero	emissions	by	2070

Red	solid	line:	Short-term	
NDCs might	achieve	the	
same	2030	target

Purple	dashed	line:	Long-term	emission	
reductions	strategies	for	NDC
implementation

Blue	dotted	line:	Short-term	strategies	that	
are	not	based	on	long-term	pathways	will	
lead	to	lock-in	future	emissions	past	2030
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 This type of exercise will be accomplished through a series of focused workshops for a 

particular set of SDGs and a final workshop gathering all participants to devise the final 

selection of SDPs for Brazil. 

 Finally, there will be two validation exercises. One would be an open consultation 

process via web on the reach and suitability of the proposed SDPs for Brazil. 

Concurrently, there will be at least three stakeholder consultation process/meetings to 

validate the final products. 
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Number of hours of dedication per week 

 

12 hours 

 

Timeline2 

 

Three Year Project: 2018-2020 (36-month duration) 

 

Summary of Proposed Activities 

 

BR2050+ is planned to be a 3-year project. The initial contract with PNUD will support the 

preparation of a Project Information Form (PIF) for the full project, assemblage of some data 

sources and establishment of a network of research institutions and individuals willing to take 

part in the project. 

 

Phase I: Initial Activities 

 

Preparation of conceptual white paper to disseminate the main goals of the project; creation of 

a website for the initiative to facilitate dissemination of project ideas; engagement of interested 

research institutions and individuals; establishment of the basis for a research network on 

Sustainable Development Goals (SDG) in Brazil; preparation of the Project Information Form 

(PIF), as part of the contract with PNUD; preparation of research proposals for funding 

agencies. 

 

Timeline: months 01 to 06. 

 

Phase II: Data Assemblage and Methodological Development 

 

Development of SGD metrics appropriate for Brazil; definition of target spaces for 2050 and 

2030 for Brazil-specific SDGs and interaction of selected SDG targets with planetary 

boundaries applicable to Brazil; development of a matrix of synergies/co-benefits and trade-off 

among SDGs for Brazil; selection of Integrated Assessment Models and Earth System Models 

to be part of the study; downscaling of shared socioeconomic scenario SSP1 for Brazil; 

implementation of a series of participatory research multi-actor, cross-sectoral dialogues to 

bring regional perspectives, particularly of less developed regions, namely Northeast Brazil 

and Amazonia; methodological development to merge quantitative scenarios with qualitative 

narratives for designing Sustainable Development Pathways through the “backcasting” 

methodologies. 

 

Timeline: months 3 to 30. 

 

Phase III: Production, Validation and Dissemination of Sustainable Development 

Pathways 

 

Elaboration of a number of Sustainable Development Pathways (SDP) for Brazil for 2050 and 

beyond encompassing all SDGs, addressing co-benefits and trade-offs among SDPs with 

respect to regional specificities, particularly for Amazonia and Northeast Brazil; wider 

                                                 
2 See detailed Timeline for Components and Activities in the Work Plan for BR2050+ 
Project. 



24 
 

validation of the proposed SDP results; dissemination of SDPs via scientific articles, a book 

and website. 

 

Timeline: months 19 to 36 

 

Plan for production of scientific articles, books, book chapters, other. 

 

The project plans to produce diversified outcomes, particularly of five kinds: 

 

1. Websiste “BR2050+” containing all the information about the project, project 

development and products, including an interactive tool to allow how policies interact 

with the SDPs and their outcomes. 

2. Materials for allowing writing of research proposals for funding to national and 

international funding sources. 

3. A book containing chapters pedagogically describing all phases of the project, all 

methodological developments, modeling and qualitative narrative scenarios results and 

the family of SDPs and pre-conditions, conditions and likelihood of implementation in 

Brazil. 

4. A series of scientific papers published in international, interdisciplinary journals 

reporting scientific methodological advances and main results. 

5. Materials for wider dissemination and outreach to influence policy making, such as O-

Ed articles. 

 

 

Financial Resources 

 

1. The initial development of this research project has been given a small ‘seed money’ 

grant by the UNDP Office in Brasília of about R$ 180 thousand. That grant will cover 

development of a detailed research proposal to be used by MCTIC to seek for GEF 

funding of a major project related to Brazil and Sustainable Development Goals. This 

grant will also allow for a number of visits to key Brazilian institutions and researchers 

to discuss potential interest and participation in the project. Not only a detailed research 

plan will be an outcome of this initial phase, but equally it will facilitate the 

dissemination of the central scientific ideas underpinning this research and the formation 

of a network of Brazilian and international researchers to carry out this line of 

interdisciplinary and transdisciplinary research. 

2. Part of this very research project will be submitted to CAPES in the category of 

individual research project applications (“Fluxo Contínuo”). That will aim at full time 

engagement of two or three post-doctoral fellows for supporting development of the 

project throughout its duration and also doctoral students to be allocated to a number of 

PhD programs of the participating institutions. 

3. A full-fledged research proposal will be written in the first 6 months to be submitted to 

FAPESP as a thematic project to fund doctoral students and post-doctoral fellows, 

resources for mobility, computer equipment, technical support, data acquisition, 

development of new data sets, supporting modeling studies, supporting cross-

disciplinary and sectoral dialogues and participatory research, and dissemination of 

results. 

 

References 

 



25 
 

Absar, S. M. and Preston, B. J., 2015. Extending the Shared Socioeconomic Pathways for sub-national 

impacts, adaptation, and vulnerability studies. Global Environmental Change, 33: 83-96.  

Aguiar, A. P. D.; Ometto, J. P.; Nobre, C. A.; Lapola, D. M.; Almeida, C.; Vieira, I. C.; Soares, J. 

V.; Alvalá, R.; Saatchi, S.; Valeriano, D.; Castilla-Rubio, J. C., 2012. Modeling the spatial and temporal 

heterogeneity of deforestation-driven carbon emissions: the INPE-EM framework applied to the Brazilian 

Amazon. Global Change Biology, v. 18, p. 3346 - 3366. 

 

Aguiar, A.P.D.; Vieira, I.C.G.; Assis, T.O.; Dalla-Nora, E.L.; Toledo, P.M.; Santos-Junior, R.A.O; 

Batistella, M.; Coelho, A.S.; Savaget, E.K.; Aragão, L.E.O.C.; Nobre, C. A.; Jean Pierre H. Ometto, 

2016.  Land use chance emission scenarios: anticip transition process in the Brazilian Amazon. Global 

Change Biology, doi: 10.1111/gcb.13134. 

 

Brasil, Presidência da República, 2017. Relatório Nacional Voluntário sobre os Objetivos de 

Desenvolvimento Sustentável: Brasil 2017. Secretaria de Governo da Presidência da República, 

Ministério do Planejamento, Desenvolvimento e Gestão. – Brasília: Presidência da República, 2017. 76 

p.: il. ISBN 978-85-85142-78-0. 

Rathmann, R., Araújo, R. V., Rojas da Cruz, M., Mendonça, A. M., 2017. Trajetórias de mitigação e 

instrumentos de políticas públicas para alcance das metras brasileiras no Acordo de Paris. Brasília, 

Ministério da Ciência, Tecnologia, Inovações e Comunicação, ONU Meio Ambiente, 64p, il. 

 
Carneiro, T. G. S., Andrade, P. R., Câmara, G., Monteiro, A. M. V., & Pereira, R. R. (2013). An extensible 

toolbox for modeling nature–society interactions. Environmental Modelling & Software, 46, 104-117. 

 
Capistrano, V., R. Tedeschi, J. Silva, P. Nobre, O. Neto, F. Rodrigues, F. Casagrande, M. Baptista, S. 

Figueroa, M. Cardoso, and C. A. Nobre, 2017: Climate sensitivity of the Brazilian Earth System Model, 

version 2.5. J. Clim., Submitted. 

 

Cole, M.J., Bailey, R. M., New, M. G., 2017. Tracking sustainable development with a national 

barometer for South Africa using a downscaled "safe and just space" framework. PNAS. 

www.pnas.org/cgi/doi/10.1073/pnas.1400985111. 

 

Crutzen and Stoermer, 2000. The Anthropocene. Global Change Newsletter. IGBP. 

 

Cucurachi, S. and Suh, S., 2015. A Mooshot for Sustainabilty Assessment. Environmental Science and 

Technology, 49 (16): 9497-9498. DOI: 10.1021/acs.est.5b02960. 

 

Dearing et al., 2014. Safe and just operating spaces for regional social-ecological systems. GEC, 28: 227-

238. 

 

Folhes, R. T., Aguiar, A. P. D., Stoli, E., Dalla-Nora, W. L., Raújo, R., Coelho, A., Canto, O., 2015. 

Multi-scale participatory scenario methods and territorial planning in the Brazilian Amazon. Futures, 73: 

86-99. 

 

Gao, L. and Bryan B. A., 2017. Finding pathways to national-scale land-sector sustainability. Nature, 

217-222. doi:10.1038/nature21694. 

 

Giarolla, E., L. S. P. Siqueira, M. J. Bottino, M. Malagutti, V. B. Capistrano, and P. Nobre, 2015: Equatorial 

Atlantic Ocean dynamics in a coupled ocean–atmosphere model simulation. Ocean Dyn., 65, 831–843, 

doi:10.1007/s10236-015-0836-8. 

 
Leach, M. Raworth, K., Rockström, J., 2013. Between social and planetary boundaries: Navigating 

pathways in the safe and just space for humanity. World Social Sciences Report 2013. Changing Global 

Environments. ISSC, UNESCO 2013. 

 

Le Blanc, D., 2015. Towards Integration at Last? The Sustainable Development Goas as a Network of 

Targets. Sustainable Development, 23: 176-187. (wileyonlinelibrary.com) DOI: 10.1002/sd.1582. 

 

http://lattes.cnpq.br/1325667605623244
http://lattes.cnpq.br/8967344458198707
http://lattes.cnpq.br/3761418169454490
http://lattes.cnpq.br/8285211326914673


26 
 

Lima, F., Portugal-Pereira, J., Lucena, A. F. P., Rochedo P., Cunha, J., Nunes, M. L., Szklo, A. S. 2015. 

Analysis of energy security and sustainability in future low carbon scenarios for Brazil. Natural 

Resources Forum, 39: 175-190. DOI: 10.1111/1477-8947.12081. 

 

Lucena, A.F.P., Szklo, A.S., Schaeffer, R., 2010. Least-cost adaptation options for global climate 

change impacts on the Brazilian electric power system. Glob. Environ. Chang. 20, 342–350. 

 

Lucena, A. F. P. et al., 2016. Climate policy scenarios in Brazil: A multi-model comparison for energy. 

Energy Economics, 56: 564-574. 

 

Maurice, J., 2016. Measuring progress towards the SDGs-a new vital science. The Lancet, 388: 1455-

1458.DOI: http://dx.doi.org/10.1016/S0140-6736(16)31791-3. 

 

Moss, et al. The next generation of scenarios for climate change research and assessment. 

Nature 463, 747–756 (11 February 2010). doi:10.1038/nature08823. 

 

Nakicenovic et al., 2000. Special Report on Emissions Scenarios. International Panel on Climate Change. 

Cambridge University Press. 599 p. 

 
Nakicenovic et al., 2017. Towards pathways of global sustainability in 2050 and beyond (document under 

preparation for the Project “The World in 2050”). 

 

Nilsson, M. Grigs, D., and Visbeck, M., 2016. Map the interactions between Sustainable Development 

Goals. Nature, 534: 320-322. 

 

Nobre, C. A., P. J. Sellers, and J. Shukla, 1991: Amazonian Deforestation and Regional Climate Change. 

J. Clim., 4, 957–988, doi:10.1175/1520-0442(1991)004<0957:ADARCC>2.0.CO;2. 

 

Nobre, C.A.; Sampaio, G.; Borma, L.; Castilla-Rubio, J.C.; Silva, J.S.; Cardoso, M., 2016.  The Fate of 

the Amazon Forests: Land-use and climate change risks and the need of a novel sustainable development 

paradigm. Proceedings of the National Academy of Sciences, 

www.pnas.org/cgi/doi/10/1073/pnas.1605516113. 

 

Nobre, P., M. Malagutti, D. F. Urbano, R. A. F. de Almeida, and E. Giarolla, 2009: Amazon Deforestation 

and Climate Change in a Coupled Model Simulation. J. Clim., 22, 5686–5697, 

doi:10.1175/2009JCLI2757.1. 

 

——, R. A. De Almeida, M. Malagutti, and E. Giarolla, 2012: Coupled Ocean–Atmosphere Variations over 

the South Atlantic Ocean. J. Clim., 25, 6349–6358, doi:10.1175/JCLI-D-11-00444.1. 

 

——, L. S. P. Siqueira, R. A. F. de Almeida, M. Malagutti, E. Giarolla, G. P. Castelão, M. J. Bottino, P. 

Kubota, S. N. Figueroa, M. C. Costa, M. Baptista, L. Irber, and G. G. Marcondes, 2013: Climate Simulation 

and Change in the Brazilian Climate Model. J. Clim., 26, 6716–6732, doi:10.1175/JCLI-D-12-00580.1. 

 

——, E. Giarolla, V. B. Capistrano, A. Lanfer, S. N. Figueroa, M. C. Costa, P. Y. Kubota, P. Reynes, S. 

Veiga, J. P. Bonatti, H. C. Soares, F. Casagrande, and C. A.  Nobre, 2017: Transient responses to abrupt 

atmospheric   CO2 increase in BESM-OA2.5 coupled climate model. Under revision, Climate Dynamics. 

 
Nogueira, L.P.P., Lucena, A.F.P., Rathmann, R., Rochedo, P.R.R., Szklo, A., Schaeffer, R., 2014. 

Will thermal power plants with CCS play a role in Brazil's future electric power generation? 

Int. J. Greenhouse Gas Control 24, 115–123. 

 
O’Neill, B., Kriegler, E., Riahi, K., Ebi, K., Hallegatte, S., Carter, T., Mathur, R., van Vuuren, D., 2014. 

A new scenario framework for climate change research: the concept of shared socioeconomic pathways. 

Climatic Change 122 (3): 387‐400. 10.1007/s10584‐013‐0905‐2. 

 

O'Neill et al., 2016. 

 

Pradhan, P., Costa, L. Rybski, D. Lucht, W., Kropp, J., 2017. A Systematic Study of Sustainable 

Development Goa (SDG) Interactions. Earth's Future, 5 (11): 1169-1179. DOI: 10.1002/2017EF000632. 

http://dx.doi.org/10.1016/S0140-6736(16)31791-3
http://www.pnas.org/cgi/doi/10/1073/pnas.1605516113


27 
 

 

Riahi, K., Grübler, a., Nakicenovic, N., 2007. Scenarios of long-term socio-economic and environmental 

development under climate stabilization. Technological Forecasting and Social Change, 74: 887-935. 

https://doi.org/10.1016/j.techfore.2006.05.026 
 

 

Riahi et al., 2016. 

 

Riahi, K., et al., 2017. The Shared Socioeconomic Pathways and their energy, land use, and greenhouse 

gas emissions implications: An overview. Global Environmental Change 42: 153‐168. 

10.1016/j.gloenvcha.2016.05.009. 

 

Rockstrom, J., et al., 2009. A safe operating space for humanity. Nature 461 (7263): 472‐ 475. doi: 

10.1038/461472a. 

 

Sachs, J., G. Schmidt-Traub and J. Williams (2016). “Pathways to zero emissions.” Nature Geoscience 

vol. 9:799-801. 

 

Sachs, J. D., Schmidt-Traub, G., Durand-Delacre, D., 2016. Preliminary Sustainable Development Goal 

(SDG) Index and Dashboard. Sustainable Development Solutions Network (available at 

www.sdgindex.org). 

 

SDSN, 2016. SDG Index and Dashboards. Bertelsmann Stiftung and Sustainable Development Solutions 

Network. Available at:  

http://www.nachhaltigkeit.steiermark.at/cms/dokumente/12600783_139357360/2350458b/sdg_index_and

_dashboards_compact.pdf. 

 

Shukla, J., C. Nobre, and P. Sellers, 1990: Amazon Deforestation and Climate Change. Science, 247, 1322–

1325, doi:10.1126/science.247.4948.1322. 

 

Schmidt-Traub, G., Kroll, C., Teksoz, K., Durand-Delacre, D, Sachs, J. D., 2017. National baselines for 

the Sustainable Development Goals assessed in the SDG Index and Dashboards. Nature Geoscience, 10: 

547-555.  

Soares-Filho, B. S., et al. Modeling environmental dynamics with Dinamica EGO. Belo Horizonte: 

Centro de Sensoriamento Remoto, 2009. Available em: 

<http://csr.ufmg.br/dinamica/tutorial/Dinamica_EGO_guidebook.pdf>. 

 

Spaiser, V., Ranganathan, S., Sain, R. B., and Sumpter, D. D. T., 2017. The sustainable development 

oxymoron: quantifying and modeling the incompatibility of sustainable development goals. Int. J. of 

Sustainable Development and World Ecology, Vol. 24, No. 6: 457–470. 

https://doi.org/10.1080/13504509.2016.1235624. 

 

Sridhar, D., 2016. Making the SDGs useful: a Herculean task. The Lancet, Vol. 388, No. 10053: 14-53-

1454. 

 

Steffen, W., Richardson, K., Rockström, J., Cornell, S.E., Fetzer, I., Bennett, E.M., Biggs, R., Carpenter, 

S.R., de Vries, W., de Wit, C.A., Folke, C., Gerten, D., Heinke, J., Mace, G.M., Persson, L.M., 

Ramanathan, V., Reyers, B., Sörlin, S., 2015. Planetary boundaries: Guiding human development on a 

changing planet. Science 347 (6223). doi: 10.1126/science.1259855. 

 

Veiga, S., P. Nobre, V. Capistrano, E. Giarolla, and C. A. Nobre, 2017: The Brazilian Earth System Model 

version 2.5: Evaluation of historical simulation. TBS Geoscientific Model Development. 

 

Wackernagel, M. Hnascom, L, Lin, D., 2017. Making the Sustainable Development Goals Consistent 

with Sustainability. Frontiers in Energy Research, Vol. 5, Article 18.  doi: 10.3389/fenrg.2017.00018 

 

WBGU, 2011. World in Transition – A Social Contract for Sustainability. Berlin, German Advisory 

Council on Global Change (WBGU). 

 

https://doi.org/10.1016/j.techfore.2006.05.026


28 
 

Van Vuuren, D.P., Kok, M.T.J., Girod, B., Lucas, P.L., de Vries, B., 2012. Scenarios in Global 

Environmental Assessments: Key characteristics and lessons for future use. Global Environmental 

Change 22 (4): 884‐895. 10.1016/j.gloenvcha.2012.06.001. 

 

Van Vuuren, D.P., Kriegler, E., O'Neill, B.C., Ebi, K.L., Riahi, K., Carter, T.R., Edmonds, J., Hallegatte, 

S., Kram, T., Mathur, R., Winkler, H., 2014. A new scenario framework for Climate Change Research: 

Scenario matrix architecture. Climatic Change 122 (3): 373‐ 386. 10.1007/s10584‐013‐0906‐1. 

 

Van Vuuren, D.P., Kok, M.T.J., Lucas, P.L., Prins, A.G., Alkemade, R., van den Berg, M., Bouwman, 

A.F., van der Esch, S., Jeuken, M., Kram, T., Stehfest, E., 2015. Pathways to achieve a set of ambitious 

global sustainability objectives by 2050. Explorations using the IMAGE integrated assessment model. 

Technological Forecasting and Social Change 98: 303‐323. 

http://dx.doi.org/10.1016/j.techfore.2015.03.005. 

 

Verburg, P. H.; Kok, K.; Pontius JR, R. G.; Veldkamp, A. Modeling land-Use and land- cover change. In: 

Lambin, E.F.; Geist, H. (Eds.). Land-use and land-cover change: local processes and global impacts. Berlin: 

Springer, 2006, p. 117-135. 

 

Vergragt, P. J. and Quist, J., 2011. Backcasting for sustainability: Introduction to the special issue. 

Technological Forecasting and Social Change, 78: 747-755. 

 

Vogt-Schilb, A., Hallegatte, S., Gouvello, C. de, 2014. Marginal abatement cost curves and the quality of 

emissions reductions: a case study on Brazil. Climate Policy, 15 (6): 703-723.   

DOI: 10.1080/14693062.2014.953908. 

 

Whitmere et al., 2015. Safeguarding human health in the Anthropocene epoch: report of the Rockefeller 

Foundation-Lancet Commission on planetary health. Lancet 2015; 386: 1975-2018. Published online: 

http://dx.doi.org/10.1016/S0140-6736(15)60901-1 

 

You et al., 2015:2284 (from GEO6 Part C reference list). 

 
 

 

Annex A: Table of Potential Interactions of Targets of SDGs of Relevance to Brazil with Planetary 

Boundaries 

http://dx.doi.org/10.1016/S0140-6736(15)60901-1


29 
 

SDG	TARGET

Cl
im
at
e	
Ch
an
ge

Oc
ea
n	
Ac
id
ifi
ca
tio
n

St
ra
to
sp
he
ric
	O
zo
ne
	D
ep
le
tio
n

	B
io
ge
oc
he
m
ica
l	F
lo
w
s	(
N&

P)

Fr
es
hw
at
er
	U
se

Bi
os
ph
er
e	
In
te
gr
ity

La
nd
	Sy
st
em

	C
ha
ng
e

At
m
os
ph
er
e	
Ae
ro
so
l	

Lo
ad
in
g

No
ve
l	E
nt
iti
es

c
1 2 3 4 5 6 7 8 9

1)	End	poverty	in	all	its	forms	everywhere
1.1		-	By	2030,	eradicate	extreme	poverty	for	all	people	everywhere,	currently	measured	as	people	living	on	

less	than	$1.25	a	day	

1.2		-	By	2030,	reduce	at	least	by	half	the	proportion	of	men,	women	and	children	of	all	ages	living	in	poverty	

in	all	its	dimensions	according	to	national	definitions.

1.4-	By	2030,	ensure	that	all	men	and	women,	in	particular	the	poor	and	the	vulnerable,	have	equal	rights	to	

economic	resources,	as	well	as	access	to	basic	services,	ownership	and	control	over	land	and	other	forms	of	

property,	inheritance,	natural	resources,	appropriate	new	technology	and	financial	

1.5-	By	2030,	build	the	resilience	of	the	poor	and	those	in	vulnerable	situations	and	reduce	their	exposure	

and	vulnerability	to	climate-related	extreme	events	and	other	economic,	social	and	environmental	shocks	

and	disasters.

1 2 3 4 5 6 7 8 9

2)End	hunger,	achieve	food	security	and	improved	nutrition	and	promote	sustainable	agriculture
2.1-	By	2030,	end	hunger	and	ensure	access	by	all	people,	in	particular	the	poor	and	people	in	vulnerable	

situations,	including	infants,	to	safe,	nutritious	and	sufficient	food	all	year	round

2.3-	By	2030,	double	the	agricultural	productivity	and	incomes	of	small-scale	food	producers,	in	particular	

women,	indigenous	peoples,	family	farmers,	pastoralists	and	fishers,	including	through	secure	and	equal	

access	to	land,	other	productive	resources	and	inputs,	knowledge,	financial	services,	markets	and	

opportunities	for	value	addition	and	non-farm	employment	.

2.4		-	Ensure	sustainable	food	production	systems

2.5-	By	2020,	maintain	the	genetic	diversity	of	seeds,	cultivated	plants	and	farmed	and	domesticated	animals	

and	their	related	wild	species,	including	through	soundly	managed	and	diversified	seed	and	plant	banks	at	

the	national,	regional	and	international	levels,	and	promote	access	to	and	fair	and	equitable	sharing	of	

benefits	arising	from	the	utilization	of	genetic	resources	and	associated	traditional	knowledge,	as	

internationally	agreed

1 2 3 4 5 6 7 8 9

3)Ensure	healthy	lives	and	promote	well-being	for	all	at	all	ages

3.1		-	Global	maternal	mortality	below	70/100,000	live	births

3.2		-	Infant	mortality	max.	12/1,000	live	births,	under	5	mortality	max.	25/1,000	live	births	

3.3	-	By	2030,	end	the	epidemics	of	AIDS,	tuberculosis,	malaria	and	neglected	tropical	diseases	and	combat	

hepatitis,	water-borne	diseases	and	other	communicable	diseases	

3.9		-	Reduce	the	number	of	deaths	ond	illnesses	from	chemicals,	pollution	and	contamination

1 2 3 4 5 6 7 8 9

4)	Ensure	inclusive	and	equitable	quality	education	and	promote	lifelong	learning	opportunities	

for	all
4.1		-	100%	completion	of	secondary	education	

4.4		-	Eliminate	gender	disparities	in	education

4.6		-	Full	literacy	and	numeracy

1 2 3 4 5 6 7 8 9

5)	Achieve	gender	equality	and	empower	all	women	and	girls

5.5		-	Equal	opportunities	and	participation

1 2 3 4 5 6 7 8 9

6)	Ensure	availability	and	sustainable	management	of	water	and	sanitation	for	all

6.1-	By	2030,	achieve	universal	and	equitable	access	to	safe	and	affordable	drinking	water	for	all

6.2-	By	2030,	achieve	access	to	adequate	and	equitable	sanitation	and	hygiene	for	all	and	end	open	

defecation,	paying	special	attention	to	the	needs	of	women	and	girls	and	those	in	vulnerable	situations	

6.3-	By	2030,	improve	water	quality	by	reducing	pollution,	eliminating	dumping	and	minimizing	release	of	

hazardous	chemicals	and	materials,	halving	the	proportion	of	untreated	wastewater	and	substantially	

increasing	recycling	and	safe	reuse	globally

6.4-	By	2030,	substantially	increase	water-use	efficiency	across	all	sectors	and	ensure	sustainable	

withdrawals	and	supply	of	freshwater	to	address	water	scarcity	and	substantially	reduce	the	number	of	

people	suffering	from	water	scarcity

6.6-	By	2020,	protect	and	restore	water-related	ecosystems,	including	mountains,	forests,	wetlands,	rivers,	

aquifers	and	lakes

1 2 3 4 5 6 7 8 9

7)	Ensure	access	to	affordable,	reliable,	sustainable	and	modern	energy	for	all
7.1-	By	2030,	ensure	universal	access	to	affordable,	reliable	and	modern	energy	services

7.2-	By	2030,	increase	substantially	the	share	of	renewable	energy	in	the	global	energy	mix	

7.3-	By	2030,	double	the	global	rate	of	improvement	in	energy	efficiency	

1 2 3 4 5 6 7 8 9

8)	Promote	sustained,	inclusive	and	sustainable	economic	growth,	full	and	productive	

employment	and	decent	work	for	all

8.1-	Sustain	per	capita	economic	growth	in	accordance	with	national	circumstances	and,	in	particular,	at	least	

7	per	cent	gross	domestic	product	growth	per	annum	in	the	least	developed	countries

8.4- Improve progressively, through 2030, global resource efficiency in consumption and production and

endeavour to decouple economic growth from environmental degradation, in accordance with the10-year

framework of programmes onsustainableconsumptionandproduction, with developed countries taking the

lead	

8.5-	By	2030,	achieve	full	and	productive	employment	and	decent	work	for	all	women	and	men,	including	for	

young	people	and	persons	with	disabilities,	and	equal	pay	for	work	of	equal	value	

1 2 3 4 5 6 7 8 9

9)	Build	resilient	infrastructure,	promote	inclusive	and	sustainable	industrialization	and	foster	

innovation

9.1-	Develop	quality,	reliable,	sustainable	and	resilient	infrastructure,	including	regional	and	transborder	

infrastructure,	to	support	economic	development	and	human	well-being,	with	a	focus	on	affordable	and	

equitable	access	for	all	

											Corbon	neutrol	industry	beyond	2050	(C02	intensity	of	GDP	volue	added)

9.4-	By	2030,	upgrade	infrastructure	and	retrofit	industries	to	make	them	sustainable,	with	increased	

resource-use	efficiency	and	greater	adoption	of	clean	and	environmentally	sound	technologies	and	industrial	

processes,	with	all	countries	taking	action	in	accordance	with	their	respective	capabilities	

9.5-	Enhance	scientific	research,	upgrade	the	technological	capabilities	of	industrial	sectors	in	all	countries,	in	

particular	developing	countries,	including,	by	2030,	encouraging	innovation	and	substantially	increasing	the	

number	of	research	and	development	workers	per	1	million	people	and	public	and	private	research	and	

development	spending

1 2 3 4 5 6 7 8 9

10	)	Reduce	inequality	within	and	among	countries
10.1-	By	2030,	progressively	achieve	and	sustain	income	growth	of	the	bottom	40	per	cent	of	the	population	

at	a	rate	higher	than	the	national	average	

10.3-	Ensure	equal	opportunity	and	reduce	inequalities	of	outcome,	including	by	eliminating	discriminatory	

laws,	policies	and	practices	and	promoting	appropriate	legislation,	policies	and	action	in	this	regard	

1 2 3 4 5 6 7 8 9

11)	Make	cities	and	human	settlements	inclusive,	safe,	resilient	and	sustainable
11.1-	By	2030,	ensure	access	for	all	to	adequate,	safe	and	affordable	housing	and	basic	services	and	upgrade	

slums		

11.2-	By	2030,	provide	access	to	safe,	affordable,	accessible	and	sustainable	transport	systems	for	all,	

improving	road	safety,	notably	by	expanding	public	transport,	with	special	attention	to	the	needs	of	those	in	

vulnerable	situations,	women,	children,	persons	with	disabilities	and	older	persons		

11.4-	Strengthen	efforts	to	protect	and	safeguard	the	world’s	cultural	and	natural	heritage		

11.6-	By	2030,	reduce	the	adverse	per	capita	environmental	impact	of	cities,	including	by	paying	special	

attention	to	air	quality	and	municipal	and	other	waste	management	

1 2 3 4 5 6 7 8 9

12)	Ensure	sustainable	consumption	and	production	patterns
12.3-	By	2030,	halve	per	capita	global	food	waste	at	the	retail	and	consumer	levels	and	reduce	food	losses	

along	production	and	supply	chains,	including	post-harvest	losses	

12.4-	By	2020,	achieve	the	environmentally	sound	management	of	chemicals	and	all	wastes	throughout	their	

life	cycle,	in	accordance	with	agreed	international	frameworks,	and	significantly	reduce	their	release	to	air,	

water	and	soil	in	order	to	minimize	their	adverse	impacts	on	human	health	and	the	environment	

12.5-	By	2030,	substantially	reduce	waste	generation	through	prevention,	reduction,	recycling	and	reuse	

1 2 3 4 5 6 7 8 9

13	)	Take	urgent	action	to	combat	climate	change	and	its	impacts*	

13.1-	Strengthen	resilience	and	adaptive	capacity	to	climate-related	hazards	and	natural	disasters	in	all	

countries	

13.2-	Integrate	climate	change	measures	into	national	policies,	strategies	and	planning	

13.3-	Improve	education,	awareness-raising	and	human	and	institutional	capacity	on	climate	change	

mitigation,	adaptation,	impact	reduction	and	early	warning		

1 2 3 4 5 6 7 8 9

14)	Conserve	and	sustainably	use	the	oceans,	seas	and	marine	resources	for	sustainable	

development
14.1-	By	2025,	prevent	and	significantly	reduce	marine	pollution	of	all	kinds,	in	particular	from	land-based	

activities,	including	marine	debris	and	nutrient	pollution	

14.2-	By	2020,	sustainably	manage	and	protect	marine	and	coastal	ecosystems	to	avoid	significant	adverse	

impacts,	including	by	strengthening	their	resilience,	and	take	action	for	their	restoration	in	order	to	achieve	

healthy	and	productive	oceans	

14.3-	Minimize	and	address	the	impacts	of	ocean	acidification,	including	through	enhanced	scientific	

cooperation	at	all	levels	

14.4-	By	2020,	effectively	regulate	harvesting	and	end	overfishing,	illegal,	unreported	and	unregulated	fishing	

and	destructive	fishing	practices	and	implement	science-based	management	plans,	in	order	to	restore	fish	

stocks	in	the	shortest	time	feasible,	at	least	to	levels	that	can	produce	maximum	sustainable	yield	as	

determined	by	their	biological	characteristics	

14.5-	By	2020,	conserve	at	least	10	per	cent	of	coastal	and	marine	areas,	consistent	with	national	and	

international	law	and	based	on	the	best	available	scientific	information	

14.6-	By	2020,	prohibit	certain	forms	of	fisheries	subsidies	which	contribute	to	overcapacity	and	overfishing,	

eliminate	subsidies	that	contribute	to	illegal,	unreported	and	unregulated	fishing	and	refrain	from	

introducing	new	such	subsidies,	recognizing	that	appropriate	and	effective	special	and	differential	treatment	

for	developing	and	least	developed	countries	should	be	an	integral	part	of	the	World	Trade	Organization	

fisheries	subsidies	negotiation

14.7-	By	2030,	increase	the	economic	benefits	to	Small	Island	developing	States	and	least	developed	

countries	from	the	sustainable	use	of	marine	resources,	including	through	sustainable	management	of	

fisheries,	aquaculture	and	tourism	

1 2 3 4 5 6 7 8 9

15)	Protect,	restore	and	promote	sustainable	use	of	terrestrial	ecosystems,	sustainably	manage	

forests,	combat	desertification,	and	halt	and	reverse	land	degradation	and	halt	biodiversity	loss

15.1-	By	2020,	ensure	the	conservation,	restoration	and	sustainable	use	of	terrestrial	and	inland	freshwater	

ecosystems	and	their	services,	in	particular	forests,	wetlands,	mountains	and	drylands,	in	line	with	

obligations	under	international	agreements	

15.2-	By	2020,	promote	the	implementation	of	sustainable	management	of	all	types	of	forests,	halt	

deforestation,	restore	degraded	forests	and	substantially	increase	afforestation	and	reforestation	globally	

15.3-	By	2030,	combat	desertification,	restore	degraded	land	and	soil,	including	land	affected	by	

desertification,	drought	and	floods,	and	strive	to	achieve	a	land	degradation-neutral	world

15.4-	By	2030,	ensure	the	conservation	of	mountain	ecosystems,	including	their	biodiversity,	in	order	to	

enhance	their	capacity	to	provide	benefits	that	are	essential	for	sustainable	development	

15.5-	Take	urgent	and	significant	action	to	reduce	the	degradation	of	natural	habitats,	halt	the	loss	of	

biodiversity	and,	by	2020,	protect	and	prevent	the	extinction	of	threatened	species	

15.8-	By	2020,	introduce	measures	to	prevent	the	introduction	and	significantly	reduce	the	impact	of	

invasive	alien	species	on	land	and	water	ecosystems	and	control	or	eradicate	the	priority	species	

15.9-	By	2020,	integrate	ecosystem	and	biodiversity	values	into	national	and	local	planning,	development	

processes,	poverty	reduction	strategies	and	accounts

1 2 3 4 5 6 7 8 9

16)	Promote	peaceful	and	inclusive	societies	for	sustainable	development,	provide	access	to	

justicefor	all	and	build	effective,	accountable	and	inclusive	institutions	at	all	levels
16.1-	Significantly	reduce	all	forms	of	violence	and	related	death	rates	everywhere

16.4-	By	2030,	significantly	reduce	illicit	financial	and	arms	flows,	strengthen	the	recovery	and	return	of	

stolen	assets	and	combat	all	forms	of	organized	crime	

1 2 3 4 5 6 7 8 9

17)	Strengthen	the	means	of	implementation	and	revitalize	the	global	partnership	for	sustainable	

development
17.2-	Developed	countries	to	implement	fully	their	official	development	assistance	commitments,	including	

the	commitment	by	many	developed	countries	to	achieve	the	target	of	0.7	per	cent	of		ODA/GNI	to	

developing	countries	and	0.15	to	0.20	per	cent	of	ODA/GNI	to	least	developed	countries;	ODA	providers	are	

encouraged	to	consider	setting	a	target	to	provide	at	least	0.20	per	cent	of	ODA/GNI		to	least	developed	

countries

17.3-	Mobilize	additional	financial	resources	for	developing	countries	from	multiple	sources

17.4-	Assist	developing	countries	in	attaining	long-term	debt	sustainability	through	coordinated	policies	

aimed	at	fostering	debt	financing,	debt	relief	and	debt	restructuring,	as	appropriate,	and	address	the	

external	debt	of	highly	indebted	poor	countries	to	reduce	debt	distress	

17.6-		Enhance	North-South,	South-South	and	triangular	regional	and	international	cooperation	on	and	

access	to	science,	technology	and	innovation	and	enhance	knowledge	sharing	on	mutually	agreed	terms,	

including	through	improved	coordination	among	existing	mechanisms,	in	particular	at	the	United	Nations	

level,	and	through	a	global	technology	facilitation	mechanism	

17.7-	Promote	the	development,	transfer,	dissemination	and	diffusion	of	environmentally	sound	

technologies	to	developing	countries	on	favourable	terms,	including	on	concessional	and	preferential	terms,	

as	mutually	agreed

17.8-	Fully	operationalize	the	technology	bank	and	science,	technology	and	innovation	capacity-building	

mechanism	for	least	developed	countries	by	2017	and	enhance	the	use	of	enabling	technology,	in	particular	

information	and	communications	technology	

17.9-	Enhance	international	support	for	implementing	effective	and	targeted	capacity-building	in	developing	

countries	to	support	national	plans	to	implement	all	the	sustainable	development	goals,	including	through	

North-South,	South-South	and	triangular	cooperation  
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1 2 3 4 5 6 7 8 9

1)	End	poverty	in	all	its	forms	everywhere

1.1		-	By	2030,	eradicate	extreme	poverty	for	all	people	everywhere,	currently	measured	as	people	living	on	

less	than	$1.25	a	day	

1.2		-	By	2030,	reduce	at	least	by	half	the	proportion	of	men,	women	and	children	of	all	ages	living	in	poverty	

in	all	its	dimensions	according	to	national	definitions.

1.4-	By	2030,	ensure	that	all	men	and	women,	in	particular	the	poor	and	the	vulnerable,	have	equal	rights	to	

economic	resources,	as	well	as	access	to	basic	services,	ownership	and	control	over	land	and	other	forms	of	

property,	inheritance,	natural	resources,	appropriate	new	technology	and	financial	

1.5-	By	2030,	build	the	resilience	of	the	poor	and	those	in	vulnerable	situations	and	reduce	their	exposure	

and	vulnerability	to	climate-related	extreme	events	and	other	economic,	social	and	environmental	shocks	

and	disasters.

1 2 3 4 5 6 7 8 9

2)End	hunger,	achieve	food	security	and	improved	nutrition	and	promote	sustainable	agriculture
2.1-	By	2030,	end	hunger	and	ensure	access	by	all	people,	in	particular	the	poor	and	people	in	vulnerable	

situations,	including	infants,	to	safe,	nutritious	and	sufficient	food	all	year	round

2.3-	By	2030,	double	the	agricultural	productivity	and	incomes	of	small-scale	food	producers,	in	particular	

women,	indigenous	peoples,	family	farmers,	pastoralists	and	fishers,	including	through	secure	and	equal	

access	to	land,	other	productive	resources	and	inputs,	knowledge,	financial	services,	markets	and	

opportunities	for	value	addition	and	non-farm	employment	.

2.4		-	Ensure	sustainable	food	production	systems

2.5-	By	2020,	maintain	the	genetic	diversity	of	seeds,	cultivated	plants	and	farmed	and	domesticated	animals	

and	their	related	wild	species,	including	through	soundly	managed	and	diversified	seed	and	plant	banks	at	

the	national,	regional	and	international	levels,	and	promote	access	to	and	fair	and	equitable	sharing	of	

benefits	arising	from	the	utilization	of	genetic	resources	and	associated	traditional	knowledge,	as	

internationally	agreed

1 2 3 4 5 6 7 8 9

3)Ensure	healthy	lives	and	promote	well-being	for	all	at	all	ages
3.1		-	Global	maternal	mortality	below	70/100,000	live	births

3.2		-	Infant	mortality	max.	12/1,000	live	births,	under	5	mortality	max.	25/1,000	live	births	

3.3	-	By	2030,	end	the	epidemics	of	AIDS,	tuberculosis,	malaria	and	neglected	tropical	diseases	and	combat	

hepatitis,	water-borne	diseases	and	other	communicable	diseases	

3.9		-	Reduce	the	number	of	deaths	ond	illnesses	from	chemicals,	pollution	and	contamination

1 2 3 4 5 6 7 8 9

4)	Ensure	inclusive	and	equitable	quality	education	and	promote	lifelong	learning	opportunities	

for	all

4.1		-	100%	completion	of	secondary	education	

4.4		-	Eliminate	gender	disparities	in	education

4.6		-	Full	literacy	and	numeracy

1 2 3 4 5 6 7 8 9

5)	Achieve	gender	equality	and	empower	all	women	and	girls

5.5		-	Equal	opportunities	and	participation

1 2 3 4 5 6 7 8 9

6)	Ensure	availability	and	sustainable	management	of	water	and	sanitation	for	all
6.1-	By	2030,	achieve	universal	and	equitable	access	to	safe	and	affordable	drinking	water	for	all

6.2-	By	2030,	achieve	access	to	adequate	and	equitable	sanitation	and	hygiene	for	all	and	end	open	

defecation,	paying	special	attention	to	the	needs	of	women	and	girls	and	those	in	vulnerable	situations	

6.3-	By	2030,	improve	water	quality	by	reducing	pollution,	eliminating	dumping	and	minimizing	release	of	

hazardous	chemicals	and	materials,	halving	the	proportion	of	untreated	wastewater	and	substantially	

increasing	recycling	and	safe	reuse	globally

6.4-	By	2030,	substantially	increase	water-use	efficiency	across	all	sectors	and	ensure	sustainable	

withdrawals	and	supply	of	freshwater	to	address	water	scarcity	and	substantially	reduce	the	number	of	

people	suffering	from	water	scarcity

6.6-	By	2020,	protect	and	restore	water-related	ecosystems,	including	mountains,	forests,	wetlands,	rivers,	

aquifers	and	lakes

1 2 3 4 5 6 7 8 9

7)	Ensure	access	to	affordable,	reliable,	sustainable	and	modern	energy	for	all

7.1-	By	2030,	ensure	universal	access	to	affordable,	reliable	and	modern	energy	services

7.2-	By	2030,	increase	substantially	the	share	of	renewable	energy	in	the	global	energy	mix	

7.3-	By	2030,	double	the	global	rate	of	improvement	in	energy	efficiency	

1 2 3 4 5 6 7 8 9

8)	Promote	sustained,	inclusive	and	sustainable	economic	growth,	full	and	productive	

employment	and	decent	work	for	all
8.1-	Sustain	per	capita	economic	growth	in	accordance	with	national	circumstances	and,	in	particular,	at	least	

7	per	cent	gross	domestic	product	growth	per	annum	in	the	least	developed	countries

8.4- Improve progressively, through 2030, global resource efficiency in consumption and production and

endeavour to decouple economic growth from environmental degradation, in accordance with the10-year

framework of programmes onsustainableconsumptionandproduction, with developed countries taking the

lead	

8.5-	By	2030,	achieve	full	and	productive	employment	and	decent	work	for	all	women	and	men,	including	for	

young	people	and	persons	with	disabilities,	and	equal	pay	for	work	of	equal	value	

1 2 3 4 5 6 7 8 9

9)	Build	resilient	infrastructure,	promote	inclusive	and	sustainable	industrialization	and	foster	

innovation

9.1-	Develop	quality,	reliable,	sustainable	and	resilient	infrastructure,	including	regional	and	transborder	

infrastructure,	to	support	economic	development	and	human	well-being,	with	a	focus	on	affordable	and	

equitable	access	for	all	

											Corbon	neutrol	industry	beyond	2050	(C02	intensity	of	GDP	volue	added)

9.4-	By	2030,	upgrade	infrastructure	and	retrofit	industries	to	make	them	sustainable,	with	increased	

resource-use	efficiency	and	greater	adoption	of	clean	and	environmentally	sound	technologies	and	industrial	

processes,	with	all	countries	taking	action	in	accordance	with	their	respective	capabilities	

9.5-	Enhance	scientific	research,	upgrade	the	technological	capabilities	of	industrial	sectors	in	all	countries,	in	

particular	developing	countries,	including,	by	2030,	encouraging	innovation	and	substantially	increasing	the	

number	of	research	and	development	workers	per	1	million	people	and	public	and	private	research	and	

development	spending

1 2 3 4 5 6 7 8 9  
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10	)	Reduce	inequality	within	and	among	countries
10.1-	By	2030,	progressively	achieve	and	sustain	income	growth	of	the	bottom	40	per	cent	of	the	population	

at	a	rate	higher	than	the	national	average	

10.3-	Ensure	equal	opportunity	and	reduce	inequalities	of	outcome,	including	by	eliminating	discriminatory	

laws,	policies	and	practices	and	promoting	appropriate	legislation,	policies	and	action	in	this	regard	

1 2 3 4 5 6 7 8 9

11)	Make	cities	and	human	settlements	inclusive,	safe,	resilient	and	sustainable

11.1-	By	2030,	ensure	access	for	all	to	adequate,	safe	and	affordable	housing	and	basic	services	and	upgrade	

slums		

11.2-	By	2030,	provide	access	to	safe,	affordable,	accessible	and	sustainable	transport	systems	for	all,	

improving	road	safety,	notably	by	expanding	public	transport,	with	special	attention	to	the	needs	of	those	in	

vulnerable	situations,	women,	children,	persons	with	disabilities	and	older	persons		

11.4-	Strengthen	efforts	to	protect	and	safeguard	the	world’s	cultural	and	natural	heritage		

11.6-	By	2030,	reduce	the	adverse	per	capita	environmental	impact	of	cities,	including	by	paying	special	

attention	to	air	quality	and	municipal	and	other	waste	management	

1 2 3 4 5 6 7 8 9

12)	Ensure	sustainable	consumption	and	production	patterns
12.3-	By	2030,	halve	per	capita	global	food	waste	at	the	retail	and	consumer	levels	and	reduce	food	losses	

along	production	and	supply	chains,	including	post-harvest	losses	

12.4-	By	2020,	achieve	the	environmentally	sound	management	of	chemicals	and	all	wastes	throughout	their	

life	cycle,	in	accordance	with	agreed	international	frameworks,	and	significantly	reduce	their	release	to	air,	

water	and	soil	in	order	to	minimize	their	adverse	impacts	on	human	health	and	the	environment	

12.5-	By	2030,	substantially	reduce	waste	generation	through	prevention,	reduction,	recycling	and	reuse	

1 2 3 4 5 6 7 8 9

13	)	Take	urgent	action	to	combat	climate	change	and	its	impacts*	

13.1-	Strengthen	resilience	and	adaptive	capacity	to	climate-related	hazards	and	natural	disasters	in	all	

countries	

13.2-	Integrate	climate	change	measures	into	national	policies,	strategies	and	planning	

13.3-	Improve	education,	awareness-raising	and	human	and	institutional	capacity	on	climate	change	

mitigation,	adaptation,	impact	reduction	and	early	warning		

1 2 3 4 5 6 7 8 9

14)	Conserve	and	sustainably	use	the	oceans,	seas	and	marine	resources	for	sustainable	

development

14.1-	By	2025,	prevent	and	significantly	reduce	marine	pollution	of	all	kinds,	in	particular	from	land-based	

activities,	including	marine	debris	and	nutrient	pollution	

14.2-	By	2020,	sustainably	manage	and	protect	marine	and	coastal	ecosystems	to	avoid	significant	adverse	

impacts,	including	by	strengthening	their	resilience,	and	take	action	for	their	restoration	in	order	to	achieve	

healthy	and	productive	oceans	

14.3-	Minimize	and	address	the	impacts	of	ocean	acidification,	including	through	enhanced	scientific	

cooperation	at	all	levels	

14.4-	By	2020,	effectively	regulate	harvesting	and	end	overfishing,	illegal,	unreported	and	unregulated	fishing	

and	destructive	fishing	practices	and	implement	science-based	management	plans,	in	order	to	restore	fish	

stocks	in	the	shortest	time	feasible,	at	least	to	levels	that	can	produce	maximum	sustainable	yield	as	

determined	by	their	biological	characteristics	

14.5-	By	2020,	conserve	at	least	10	per	cent	of	coastal	and	marine	areas,	consistent	with	national	and	

international	law	and	based	on	the	best	available	scientific	information	

14.6-	By	2020,	prohibit	certain	forms	of	fisheries	subsidies	which	contribute	to	overcapacity	and	overfishing,	

eliminate	subsidies	that	contribute	to	illegal,	unreported	and	unregulated	fishing	and	refrain	from	

introducing	new	such	subsidies,	recognizing	that	appropriate	and	effective	special	and	differential	treatment	

for	developing	and	least	developed	countries	should	be	an	integral	part	of	the	World	Trade	Organization	

fisheries	subsidies	negotiation

14.7-	By	2030,	increase	the	economic	benefits	to	Small	Island	developing	States	and	least	developed	

countries	from	the	sustainable	use	of	marine	resources,	including	through	sustainable	management	of	

fisheries,	aquaculture	and	tourism	

1 2 3 4 5 6 7 8 9

15)	Protect,	restore	and	promote	sustainable	use	of	terrestrial	ecosystems,	sustainably	manage	

forests,	combat	desertification,	and	halt	and	reverse	land	degradation	and	halt	biodiversity	loss
15.1-	By	2020,	ensure	the	conservation,	restoration	and	sustainable	use	of	terrestrial	and	inland	freshwater	

ecosystems	and	their	services,	in	particular	forests,	wetlands,	mountains	and	drylands,	in	line	with	

obligations	under	international	agreements	

15.2-	By	2020,	promote	the	implementation	of	sustainable	management	of	all	types	of	forests,	halt	

deforestation,	restore	degraded	forests	and	substantially	increase	afforestation	and	reforestation	globally	

15.3-	By	2030,	combat	desertification,	restore	degraded	land	and	soil,	including	land	affected	by	

desertification,	drought	and	floods,	and	strive	to	achieve	a	land	degradation-neutral	world

15.4-	By	2030,	ensure	the	conservation	of	mountain	ecosystems,	including	their	biodiversity,	in	order	to	

enhance	their	capacity	to	provide	benefits	that	are	essential	for	sustainable	development	

15.5-	Take	urgent	and	significant	action	to	reduce	the	degradation	of	natural	habitats,	halt	the	loss	of	

biodiversity	and,	by	2020,	protect	and	prevent	the	extinction	of	threatened	species	

15.8-	By	2020,	introduce	measures	to	prevent	the	introduction	and	significantly	reduce	the	impact	of	

invasive	alien	species	on	land	and	water	ecosystems	and	control	or	eradicate	the	priority	species	

15.9-	By	2020,	integrate	ecosystem	and	biodiversity	values	into	national	and	local	planning,	development	

processes,	poverty	reduction	strategies	and	accounts

1 2 3 4 5 6 7 8 9

16)	Promote	peaceful	and	inclusive	societies	for	sustainable	development,	provide	access	to	

justicefor	all	and	build	effective,	accountable	and	inclusive	institutions	at	all	levels

16.1-	Significantly	reduce	all	forms	of	violence	and	related	death	rates	everywhere

16.4-	By	2030,	significantly	reduce	illicit	financial	and	arms	flows,	strengthen	the	recovery	and	return	of	

stolen	assets	and	combat	all	forms	of	organized	crime	

1 2 3 4 5 6 7 8 9

17)	Strengthen	the	means	of	implementation	and	revitalize	the	global	partnership	for	sustainable	

development

17.2-	Developed	countries	to	implement	fully	their	official	development	assistance	commitments,	including	

the	commitment	by	many	developed	countries	to	achieve	the	target	of	0.7	per	cent	of		ODA/GNI	to	

developing	countries	and	0.15	to	0.20	per	cent	of	ODA/GNI	to	least	developed	countries;	ODA	providers	are	

encouraged	to	consider	setting	a	target	to	provide	at	least	0.20	per	cent	of	ODA/GNI		to	least	developed	

countries

17.3-	Mobilize	additional	financial	resources	for	developing	countries	from	multiple	sources

17.4-	Assist	developing	countries	in	attaining	long-term	debt	sustainability	through	coordinated	policies	

aimed	at	fostering	debt	financing,	debt	relief	and	debt	restructuring,	as	appropriate,	and	address	the	

external	debt	of	highly	indebted	poor	countries	to	reduce	debt	distress	

17.6-		Enhance	North-South,	South-South	and	triangular	regional	and	international	cooperation	on	and	

access	to	science,	technology	and	innovation	and	enhance	knowledge	sharing	on	mutually	agreed	terms,	

including	through	improved	coordination	among	existing	mechanisms,	in	particular	at	the	United	Nations	

level,	and	through	a	global	technology	facilitation	mechanism	

17.7-	Promote	the	development,	transfer,	dissemination	and	diffusion	of	environmentally	sound	

technologies	to	developing	countries	on	favourable	terms,	including	on	concessional	and	preferential	terms,	

as	mutually	agreed

17.8-	Fully	operationalize	the	technology	bank	and	science,	technology	and	innovation	capacity-building	

mechanism	for	least	developed	countries	by	2017	and	enhance	the	use	of	enabling	technology,	in	particular	

information	and	communications	technology	

17.9-	Enhance	international	support	for	implementing	effective	and	targeted	capacity-building	in	developing	

countries	to	support	national	plans	to	implement	all	the	sustainable	development	goals,	including	through	

North-South,	South-South	and	triangular	cooperation  
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Description of Activities 

 

The Project Preparation and Implementation process has been structured in several 

components and activities, divided as follows: 

 

 

Component A: Engagement of research institutions to ensure Brazil-wide participation, 

full coverage of necessary themes and interdisciplinary methodological approaches 

 

Activity A1: Production of dissemination materials (brief project description and short 

video)  

Activity A2: Preparation of a project concept note (“white paper”) 

Activity A3: Initial web-based survey of interested institutions  

Activity A4: Definition of institutions to participate in the project, ensuring Brazil-wide 

participation, coverage of relevant themes and interdisciplinary participation and 

individual researchers and institutional engagement 

Activity A5: Preparation of Project Concept Note (5-pager document main project 

ideas) 

Activity A6: Preparation of Project Identification Form (PIF), following GEF criteria, 

for submission of a funding request by MCTIC to GEF for funds for implementation of 

BRA2050 

 

Output A1: Website with project description, short video describing the project’s main 

goals and questionnaire for surveying interested institutions 

Output A2: Analysis of web-based survey and definition of interested institutions to 

participate in the project 

Output A3: Project Concept Note 

Output A4: GEF-criteria Project Identification Form (PIF) completed and submitted to 

MCTIC 

 

Component B: Establishment of a matrix of co-benefits and trade-offs of the 17 SDGs 

(including its 169 targets) for Brazil 

  

Activity B1: Survey of existing studies on co-benefits and trade-offs among all of the 17 

SDGs and 169 targets 

Activity B2: Define the key elements of co-benefits and trade-offs among all of the 17 

SDGs and 169 targets specifically for Brazil 

 

Output B: Review article of co-benefits and trade-off among the 17 SDGs (including 

169 targets) specifically for Brazil 

 

Component C: Review of existing and proposal of a set of metrics to monitor 

implementation of SDGs for Brazil 

  

Activity C1: Assessment of existing metrics for monitoring SDGs for Brazil (e.g., 

SDGindex.org) 

Activity C2: Proposal of a set of metrics for monitoring SDGs tailored for Brazil 
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Output C1: Critical review article of existing metrics and indicators of SDGs for Brazil 

Output C2: Scientific article with proposals for a new set of metrics and indicators for 

Brazil 

 

Component D: Implementation of a series of multi-actor, cross-sector and sub-regional 

dialogues in order to bring a multitude of Brazilian Perspectives on potential Sustainable 

Development Pathways and define relevant research agendas 

 

Activity D1: Define the methodology for participatory research via dialogues  

Activity D2: Define critical themes and sectors to undertake the dialogues to obtain 

Brazilian Perspectives 

Activity D3: Carry out a finite number of dialogues in different parts of Brazil 

 

Output D1: Workshop reports of every one of the dialogues 

Output D2: Scientific article with the outcome of the dialogues in terms of Brazilian 

Perspectives for SDPs. 

 

Component E: Definition of a process for establishing Sustainable Development 

Pathways for Brazil, that will start with a vision for 2050 and “backcasting” pathways to 

meet SDGs in 2030 

 

Activity E1: Review of existing methods for defining Sustainable Development 

Pathways globally and regionally 

Activity E2: Downscale shared socioeconomic scenario SSP1 for Brazil, with 

adjustments 

Activity E3: Definition of a methodological process for establishing Sustainable 

Development Pathways tailored for Brazil 

 

Output E: A methodological technical paper describing the backcasting methods to be 

applied to backcast SDPs for Brazil 

 

Component F: Engagement of modeling communities (Integrated Assessment Models - 

such as LUCC, MESSAGE-Brasil; Earth System Models – such as BESM) and 

definition of models and methodologies to be used to merge quantitative modeling 

results with qualitative narratives of scenarios 

 

Activity F1: Survey of modeling groups in Brazil and existing models to be used in the 

project (Integrated Assessment Models, Earth System Models, etc.) 

Activity F2: Definition of modeling groups to participate in the project 

Activity F3: Discussion with interested modeling groups on modeling advances to 

better incorporated SDGs in the models and necessary model simulations for the 

producing Sustainable Development Pathways 

Activity F4: Define methodologies to merge quantitative modeling results with 

qualitative narratives of scenarios 

Activity F5: Propose and carry out a number of modeling experiments to the project’s 

modeling groups to provide the quantitative projections to underpin the merging of 

quantitative and qualitative narratives of scenarios 

 

Output F1: A methodological technical paper on methods to merge quantitative 

modeling results and qualitative narratives for scenarios construction for Brazil 
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Output F2: Series of scientific papers describing Brazilian IAM and ESM 

improvements and results 

 

Component G: Establishment of a set of sustainable development pathways (SDP) for 

three spatial scales: Brazil-wide and two key regions (Amazonia and Northeast Brazil) 

validation and dissemination of SDPs 

 

Activity G1: Convene a series of focused workshops to propose SDPs at national scale 

for Brazil, a regionalization of SDPs, particularly for the two selected regions 

(Amazonia and Northeast Brazil) 

Activity G2: Convene a series of workshops to validate the SDPs proposed in Activity 

G1 

Activity G3: Carry out wider dissemination and validation of SDPs via an internet-

based consultation process  

Activity G4: Dissemination of validated SDPs via the internet and through academic 

products (scientific articles and a book)  

 

Output G1: Website to disseminate the SDPs generated by the project for Brazil 

Output G2: Scientific papers with the main results of the project, that is, a family of 

SDPs for Brazil 

 

 

Component H: Analysis of institutional arrangements, monitoring and evaluation, 

knowledge management, financial planning for project continuation and sustainability 

 

Activity H1: Final report of the project and containing elements to qualify for its 

continuation 

Activity H2: Dissemination via publication of a scientific book 

 

Output H: Final report of the project and publishing of a book describing all the 

project’s phases, developments, research network construction and results 

 

 

Justifications 

 

This is not a totally funded project as yet. It has obtained a small ‘seed money’ grant to 

allow development of a conceptual white paper to support fund raising for a longer-term 

research project.  

 

In addition to search for funding in the initial stages, a sine qua non element is to 

generate interest within the Brazilian scientific community, since an integrated vision 

on Sustainable Development Goals is, by principle, interdisciplinary and 

transdisciplinary and must engage a score of social scientists, natural scientists, health 

scientists and engineers. It equally must draw policy makers and practitioners and 

attempt to follow an innovative way to carry out sustainability research, that is the so-

called ‘co-design, co-production and co-delivery’ of new knowledge collectively by 

scientists, science funders, policy makers and other stakeholders from the very 

beginning. This follows an approach championed by the Future Earth project. If 

successful, the project will create a new network for interdisciplinary science, as, for 

instance, we have seen with ‘Observatório das Metropolis’ created for urban 
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environment science, or ‘Rede CLIMA’ established for climate change science, among 

others. Let us call it tentatively ‘SDG Research Network’ or ‘SDG Brazil Network’. 

 

Housing such an interdisciplinary project at university or research institution of 

excellence presents clear advantages in terms of provision of institutional support within 

campus and outside due to the institution’s national and international reach. 

 

Establishment of the ‘SDG Research Network’ (SDG Brazil Network) is expected to be 

a multi-year process and BRA2050 will form the supporting pillar for its formation. 

Initially, it is necessary to have a small group of researchers to lead the main elements 

of this proposal. By nature, it must have natural, social and health scientists to be able to 

assess the implication and application of SDGs in Brazil.  

 

The project will also serve as a conduit to put together analysis of subsets of SDG by 

individual research groups and to provide a platform for integration. It will serve to 

align efforts of a number of quite diverse data collection institutions (e.g., IGBP) 

providing scientific background to developing SDG metrics for Brazil. 

 

The project will support further development of Integrated Assessment Models and the 

Brazilian Earth System Model in Brazil, particularly by enlarging the scope of such 

models and allowing for validation experiments to be carried out. 
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Timeline 

Year

Trimester 1 2 3 4 1 2 3 4 1 2 3 4

Component	A:	Engagment

Activity	A1

Activity	A2

Activity	A3

Activity	A4

Activity	A5

Activity	A6

Component	B:	SDG	co-benefits&trade-offs

Activity	B1

Activity	B2

Component	C:SDG	metrics

Activity	C1

Activity	C2

Component	D:	Dialogues

Activity	D1

Activity	D2

Activity	D3

Component	E:	SD	Pathways	methodology

Activity	E1

Activity	E2

Activity	E3

Component	F:	IA	and	ES	Modeling

Activity	F1

Activity	F2

Activity	F3

Activity	F4

Activity	F5

Component	G:	setting	SD	Pathways

Activity	G1

Activity	G2

Activity	G3

Activity	G4

Component	H:	Dissemination

Activity	H1

Activity	H2

2018 2019 2020

DETAILED	TIMELINE	FOR	COMPONENTS	AND	ACTIVITIES	OF	PROJECT	BR2050+

    

 


