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1. 
Introductions: Why a Guide? 

Social Learning is related to the development of capacities and that implies the possibility of public actors of Civil 
Society participating in new collective ways of thinking and confronting problems related to the Urban Nexus. We 
emphasize: the sustainable use of water, reducing degradation, scarcity and unequal distribution articulated with lack 
of sewage, problems of malnutrition and alternative answers to promote better quality of life. 

This Guide provides different tools to promote an improvement in social participation and the enlargement of 
the repertoire of practices to improve dialogues, engagement and co-responsibility, establish links of trust, manage and 
solve conflicts and jointly find socially and technically acceptable solutions. There is a special focus on the Participatory 
Geographic Information Systems (PGIS) approach, due to its high potential to attract and engage citizens on a 
multilevel scale and produce new local knowledge with new analysis and visualization possibilities. This approach 
is innovative and adaptable to a variety of fields such as urban sustainability, disasters, ecosystem services, mobility, 
perceived environmental quality, basic resources access, and so many others. It can also be applied on several scales, 
from the local to the regional. The important aspect is that such initiatives should be promoted through collective 
practices, sustained by participatory and cooperative dynamics within the community.
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In this context, this guide provides skills to enhance social participation and to expand the repertoire of practices 
to improve dialogue, engagement and co-responsibility, building trust and aiming to solve conflicts. A special focus is 
given to the approach of Participatory Geographic Information Systems (PGIS), due to its potential to engage citizens 
in a multilevel scale and several applications with new possibilities for analysis and data visualization. This approach is 
innovative and adaptable to a variety of areas inside urban sustainability topic, such as disasters management, ecosystem 
services, mobility, perceived environmental quality, access to basic resources and so many others. Thus, this guide can 
be used by any organization interested in applying participatory methods for social and environmental assessments.

  



2. 
Social Learning – How to promote democratic practices 

convergent with Nexus thinking – The Sustainability, 
Participation and Social Learning 

Nexus thinking - what is the water-energy-food nexus?  

The water-energy-food (WEF) nexus is a new model for action, a key approach (the nexus approach) to address 
interconnectedness among three of the most important resource components of sustainability namely: water, energy 
and food. The main premise of the nexus approach is that in our hyper-connected world the three components of 
the nexus are increasingly interdependent, with impacts in one sector affecting the others. The relationships between 
water, energy and food can be described as follows: water is needed for the generation of energy; energy is needed for 
the supply of water; energy is needed to produce food; food can be used to produce energy; water is needed to grow 
food while food transports (virtual) water, usually through the use of energy (Stringer et al., 2014). Understanding and 
taking into account those interdependencies is vital for the adoption of decisions to achieve economic, environmental 
and social goals, connected to urban resilience (Hoff, 2011). 

Water, energy and food are essential resources for human well-being and for sustainable development. According 
to forecasts the demand for fresh water, energy and food will increase significantly in the coming decades due to the 
pressure exerted by population growth, economic development, international trade, urbanization, cultural changes, 
technology and climate change (Hoff, 2011). It is expected that by 2050 the global population will reach nine billion 
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Figure 1. Expected increases in demand for water, energy 
and food by 2050. (Author: Lira Luz Benites-Lázaro)
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and the demand for primary energy will almost double, while that for food production and water are expected to rise 
by more than 50% (as shown in Fig. 2) (IRENA 2015). The increase in demand leads to increased competition for 
resources among sectors (Benites-Lazaro et al., 2018).

Why search for an integrative governance model?

Traditionally, water, energy, and food concerns have been separately handled while neglecting their substantive 
consequences in terms of trade-offs, as for instance, the amount of water needed in all stages of biofuel production. The 
challenges involved in achieving integrated governance are particularly acute because sectors operate, and policies are 
executed in areas with differing institutional frameworks on different scales and through various actors (Benites-Lazaro 
et al., 2018; Weitz et al., 2017). Important decisions within each of those sectors are highly political and take place in 
arenas of unequal power relations; some sectors are more economically and politically important than others, and each-
one has different social, economic and environmental goals and interests (Benites-Lazaro et al. 2018). 

However, since the 2011 Bonn conference on the water, energy and food security nexus, the nexus research 
agenda has drawn increasing attention and it is being used to express an ‘integrative imaginary’ with a belief that 
integration among various sectors is possible and desirable (Cairns & Krzywoszynska 2016). In keeping with that 
desirability, ‘nexus thinking’ emerges as a key concept focusing on integrative governance that takes into consideration 
interdependencies, tensions and trade-offs across different policy sectors and treats challenges as interconnected rather 
than separate (Fig.2). Nexus thinking presupposes non-restriction to the institutionalized and traditional spaces of 
decisions and emphasizes participation incentives among several stakeholders - public, nonprofit, and private alike, 
that motivate collective action, aiming for a more sustainable urban life. 
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Figure 2. Water-Energy-Food nexus connections. 
(Author: Lira Luz Benites-Lázaro)
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People’s participation and sustainability 

The term participation for sustainability summarizes the participatory governance model, which is the complex 
interaction between multiple actors in pursuit of common long-term goals (Benites-Lazaro et al. 2018). Since the 
publication of the Brundtland Report in 1987, which popularized the definition of sustainable development, there 
have been demands for an interactive process for social dialogue and public participation. The 1992 Earth Summit 
strengthened the participatory governance concept by establishing broad public participation in decision-making as 
one of the key prerequisites for achieving sustainable development. The Rio+20 Conference outcome document, the 
“Future We Want”, recognizes that public participation in decision-making and people voicing their concerns are 
fundamental to achieving sustainable development.

The identification and inclusion of a wide range of stakeholders, and high social participation rates can generate 
high-quality governance, which, in turn, would promote harmonious development processes for the benefit of the 
community. Stakeholder dialogue and participation processes bring together different perspectives and enable actors to 
jointly identify several solutions for different problems and goals (Fig.3) (Benites-Lazaro & Mello-Théry, 2018). 
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Legend: interest = interests; pocess = processes

Figure 3: Stakeholder participation and dialogue (Author: Lira Luz Benites-Lázaro).
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How to achieve this new governance model through participation and social learning

Education for Sustainable Development has become a critical component in achieving a sustainable life and 
protecting our planet and human habitats. According to Unesco (2008) “Education for Sustainable Development 
implies in including key sustainable development issues into teaching and learning and requires participatory 
teaching and learning methods that motivate and empower learners to change their behavior and take action for 
sustainable development”. Therefore, it has its roots in social participation.

As global society is becoming increasingly aware of environmental degradation and the significant risks that 
have been accumulating, it is visible that a number of scholars, practitioners, environmental activists, policy 
makers, teachers and others have been addressing problems and developed a multitude of sustainability practices 
in general and through education at various levels in particular. As the road to sustainability is based on the 
dissemination and application of social practices, the strengthening of premises of an education for sustainability 
has been to promote the wholeness and interdependence of life in all its forms (Jacobi, Toledo, Grandisoli, 
2016).

The framework of Education for Sustainability is based on various themes in dialogue, representing different 
domains around a framework that aggregates ethical, cultural, historical, social, economic, ecological, spatial, 
design, and political aspects of sustainability, emphasizing various lenses.  

Social learning embraces a diversity of issues, dialogues, empowerment and, above all, reflexivity in 
addressing sustainability challenges, particularly in the context of natural resource management. Considering 
that we are living in an era of uncertainty and multiplication of complex and perverse issues linked to necessary 
transformations in the use of energy, water and biodiversity and that in the last 50 years many wrongdoings have 
been part of the prevailing logic of society, there is an unquestionable need to think up alternative paradigms. 
There is a need for multiplying sustainable practices and, according to Wals (2015), a need to translate the 
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lessons learned into a re-thinking of actions as a system re-design and to do so within social innovation projects 
that demand multi-stakeholder interaction and learning perspectives (Jacobi, Toledo, Grandisoli, 2016). 

That implies in active involvement within society, as it stresses the importance of social learning as “the 
collective action and reflection that takes place amongst both individuals and groups when they work to improve 
the management of the interrelationships between social and ecological systems” (Keen et al., 2005). 

The main challenge is to develop anticipatory thinking, inter-personal skills and attitudinal changes 
associated with cooperation, solidarity and a leading role within a critical approach in a context where complexity 
and risk must always be considered (Keen et al., 2005). Social Learning can be considered as a component of 
multi-stakeholder engagement, increasingly seen as a multiplier of changing mindsets.

Social learning is a concept related to the capacity of societies and communities to be more learning-
orientated in the way they tackle important problems and in particular sustainable development.  There is a 
need to improve the way societies learn, and that challenges us to think about the role of civil society, the type 
of education we receive, and the relationship between science, innovation in applied technology and society 
(Jacobi 2012).

A social learning process takes place in a natural/ technical and a social (institutional, cultural) context with 
social involvement (interaction). The concept enabling social learning is that of relational practices: shared task-
centered practices among different actors that enable interacting in a reciprocal way and/or reflecting on the 
interactions among the actors. Collective action and the challenge to confront and contribute to the resolution 
of environmental problems require that people recognize their interdependence and their differences, and learn 
to deal with them constructively. 

The concept of social (or collaborative) learning refers to learning processes among a group of people 
who seek to improve a common situation and take action collectively. It emphasizes the better understanding 
of different points of view, and the processes for collective action and reflection over time. In that way, social 
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learning focuses on demonstrating a change or understanding that goes beyond individuals or small groups to 
become situated within wider social units or communities of practice. For social learning to occur, the ideas 
and attitudes learned by members of the small group must diffuse to members of the wider social units or 
communities of practice to which they belong (Jacobi, Toledo and Grandisoli, 2016). Participatory tools aim at 
proposing ideas and stimulating solidarity and proactive behavior. It is important that the challenges be worked 
out on the level of ideas, but also that the ideas be transformed into concrete actions.



3.
Participatory Toolkit – Repertoire of Tools 

The preceding chapter presented a general view of nexus thinking, and what this approach can do to improve the 
governance model for a new level of urban sustainability through the social learning perspective. In this chapter we 
will present several tools to be used in participatory dynamics with stakeholders to help to build that new knowledge.    

A perspective of combining different participatory tools aims at achieving a process with feedbacks, thereby 
enhancing the social learning processes, trust, and empowerment of citizens, searching for a more inclusive governance 
structures and providing reflection and the creation of alternatives in a context of nexus thinking. Therefore, participatory 
tools can include:

Photovoice:  a method whereby people can identify and represent their community through photographs and 
discussion. As a practice based on the production of knowledge, photovoice has three main goals: (i) to enable people to 
record and reflect on their community’s strengths and concerns, (ii) to promote critical dialogue and knowledge about 
important issues through large and small group discussion of photographs, and (iii) to reach policymakers.
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How to do it: 

P Set goals and define topic;
P Prepare resources - such as cameras, cardboard, colored pens;
P Take photos in a chosen area in the community; 
P Promote discussion sessions based on the photos and related experiences;
P Present photos and results;
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Focus group: The focus group is widely used to explore people’s views and opinions on different subjects. It is 
useful for gathering information that broadens perceptions, beliefs, and attitudes about a theme, product, or service. 
There are different ways of holding a focus group, but the main guideline should be for the participants to be open to 
new opinions and points of view and even to strategies to achieve a goal. Speaking and listening are fundamental to 
achieving good results. After it is over, outcomes can be discussed and presented to all groups.

How to do it:

P Organize a brief script;
P Organize needed material: cardboard and colored pens;
P Select participants and organize groups;
P Choose one or more moderator to be responsible for launching questions for the group;
P Record the dialogue – in writing and/or audio.
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Figure 4: Focus group developed in Novo Recreio, Guarulhos, Brazil. (Author: Resnexus Team)
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River of Life: The construction of a river of life makes it possible to retrieve the oral history of a neighborhood 
or region, among others, through the memories of the people of a community. The River of Life can facilitate the 
understanding of spatial, temporal and organizational patterns of the community in the face of events.

How to do it:

P Explain the methods to the participants and gather material, such as cardboard and colored pens;
P Ask participants to use the supplies and their drawing skills during the exercise;
P Allow 15 minutes for participants to create their pictures/the group-picture;
P If you have a larger group, you might want to consider dividing it into smaller units so that everyone has a chance 

to share.
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Figure 5: River of Life application in Novo Recreio, Guarulhos, Brazil. (Author: Resnexus Team)
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World Café: is a participatory process that has a phenomenal ability to handle the diversity and complexity in the 
group. It is a process of group dialogue that can take from a few hours to a few days, in which participants are divided 
into several tables, and talk about a central question. The intense interaction among the participants and the complex 
and non-linear relationships can bring impressive systemic and emerging results.
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Figure 6: World Café activity in the Resnexus project meeting, at the School of Public Health, University of São 
Paulo, Brazil. (www.resnexus.org). (Author: Resnexus Team) 
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How to do it:

P Form groups of about 4-6 participants furnished with cardboard and pens;
P All tables must have a ‘table host’;
P The ‘table host’ welcomes new participants and informs them about the results of the previous discussion at the 

table;
P Each table has a different set of questions;
P After 15-20 minutes participants move to another table to discuss other topics.

Sketch Maps; a graphic representation of reality from the reading of the participants. It combines popular 
knowledge and technical information. From the map, important points are identified for collective action. The activity 
enables the definition of priority sites for the intervention, as well as the most urgent actions, facilitating the elaboration 
of a schedule of actions and responsibilities.

How to do it:

P Divide participants in groups from 4-6;
P Material; cardboard and colored pens;
P Propose a topic to be represented by participants on the cardboard;
P Discuss results among the groups;
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Figure 7:  Sketch map developed by the urban garden group, in Nazira Abboud municipal school, Novo Recreio, 
Guarulhos, Brazil. They are planning how the urban garden will be. (Author: Simone Ley Omori Honda)
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Figure 8: Final sketch map showing the final plan. (Author: Simone Ley Omori Honda)
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Combining participatory tools helps to break down and reframe the silos separating the water, food and energy 
elements of the nexus –– and at the same time can be used to map and reframe social practices and the relations among 
social practices. Furthermore, the participatory tools support the PGIS building process and enrich the information 
gathering and analysis.



4. 
Use of technological devices, software and internet 

resources: Participatory Geographic Information System (PGIS): 
application in vulnerable communities and urban planning

Geographic Information Systems (GIS) are computer systems for the management of spatial and georeferenced 
data, with the main purpose of providing support for decision making through bidimensional and tridimensional 
maps production. The focus of this guide is environment and urban planning-orientated,  addressing nexus thinking 
through the use of Participatory GIS, which is a combination of traditional GIS with local knowledge provided by the 
Community and through the participatory approaches detailed in the Chapter 3 of this Guide.

To apply PGIS in an urban context, a few main steps are needed. According to McCall (2003), the most important 
issue is social participation and not only the map production. This guide describes the PGIS application case in Novo 
Recreio, a vulnerable community of Guarulhos city, in the São Paulo Metropolitan Region, Brazil.  To achieve that, we 
followed these main steps that can be reproduced in any other community or neighborhood.

Novo Recreio background 

Guarulhos, an intensely urbanized and industrialized city, with about 1.3 million inhabitants, suffers from 
several social and environmental impacts. The city is bordered by the Cantareira State Park, a natural reserve 
and environmental preservation area that has an important storage of water resources. Urban development has 
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dramatically degraded forest resources, leaving only about 30% of native vegetation remaining (GRAÇA et al., 
2007). According to official data (National Water Agency - ANA), the whole municipality has low water security. 

Novo Recreio is located in a region of mountains, prone to erosion and landslides, characterizing an area of   
environmental and social risk. It is home to approximately 4,500 families. Most of residents are not aware of the risk 
situation in which they live (UZAN, 2008). In order to map the main current socioenvironmental problems of Novo 
Recreio related to the WEF nexus, PGIS methodology was applied, through an extension course offered to 14-17 
year old students, between April and June 2017, hosted by a local NGO (Clube de Mães). The course’s main steps are 
described in the next pages

 
A) Introduction to the mapping process

Required material 

•  Base map (satellite image, google earth image, etc)
•  Colored pens
•  Transparent sheet of paper

Here, an introduction to the basics of the mapping process is developed with the participants. With a local base 
map, the first activity is to observe the surroundings of the neighborhood, and draw in the main rivers and roads, as 
well as other familiar features, such their homes and relatives’ homes, for example. With that done, they start to develop 
spatial and environmental awareness. 

The base map is the ‘basis’ for all the project developments. This can be a topographic map, a satellite image or any 
kind of map that can represent the studied place where you can at least distinguish streets and blocks. This is our base map:
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Figure 9: Base map used in Novo Recreio, Guarulhos, provided by the local Primary Health Care Unit (Unidade Básica de Saúde - UBS). 
(Author: Carolina Carvalho).
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Over the base map, in the transparent sheet of paper, participants were taught to draw the mentioned features 
(Figure 10).

Figure 10: Base map exercise, drawing in streets and rivers according to local recognition (Author: Carolina Carvalho).
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After the base map practice, another activity that can be developed at the beginning of the PGIS process is the 
Sketch Map (SM). The SM stimulates dialogue about the study area. As described in the Chapter 3, participants should 
be taught to represent features of their neighborhood on paper, but not attached to scale or georeferenced location. 

Figure 11: Example of a Sketch Map (Author: Carolina Carvalho).
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These previous activities give participants a first glimpse about their real environmental conditions and the 
problems that should be studied and discussed more in depth in the next mapping phase. 

B) Participatory Mapping

Required material

•  Base map
•  Transparent sheet of paper
•  Colored pens
•  Geoprocessing Software (e.g. QuantumGIS, ArcGIS, etc.)

Based on the preliminary socioenvironmental diagnosis provided in the first step, with SM and base map practice, 
and related outcomes, the participatory mapping process can start. It contributes to developing the diagnosis of local 
reality, as well as a reflection on the residents’ quality of life, georreferenced. 

Here some examples of indicators and variables that can be mapped at this stage: 

•  water courses, 
•  green and public areas, 
•  housing areas, 
•  landfills and inadequate waste disposal spots, 
•  hazardous areas, 
•  paved streets and roads, 
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•  health services, 
•  leisure areas, 
•  water supply and sewage networks, 
•  commercial buildings,
•  schools
 ...and any other desired features....

To start the mapping process, a base map of the community should be used, and over it, a transparent sheet 
of paper must be placed. Participants should be orientated to mark over this transparent paper, spots related to the 
proposed features to be mapped (the above-mentioned features, for example). 

This can be done in groups, and the formed groups can discuss where to place a mark and why. This is an 
important part of the social learning process and awareness raising.  The manual participatory mapping can be called 
Analogic PGIS (Santos, 2011). In our case, the following topics related to the urban nexus were mapped: water and 
energy scarcity places, access to food, inadequate waste disposal spots, paved streets and flooding/landslide areas. 
Finally, with all map layers produced, it was possible to develop the PGIS data base. Maps were posteriorly integrated 
and digitalized in geoprocessing software and compiled to one map. The following picture shows the geoprocessing 
software screen with all layers mapped.
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Figure 12: Geoprocessing software screen with all layers mapped (Author: Carolina Carvalho.
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When access to internet is possible, other online tools can be used, such as Maptionnaire (www.maptionnaire.
com), a PGIS online survey where citizens can answer questions regarding their environment, or Open Street Map 
(OSM). Several european cities use Maptionnaire for urban planning. It is a tool developed by a group of researchers 
from Aalto University, Finland; a questionnaire associated with a map, where the participant can make comments of 
their perceptions and opinions regarding several elements of the city onto the map, answering the questions elaborated 
by urban planners. 

In the case of Novo Recreio, Maptionnaire could be used and it was applied to plan the future of the community. 
It is an online platform that allows participants to respond to a survey, and the responses are located in a map. For this 
case, a survey was developed with 10 questions. There were 16 participants and 144 responses marked on the map.  
The questions were as follows:

Where could a new school be built? (There is no high school in the community).
Where could a cinema or theater be built? A sports club and court? (Students complain about lack of leisure options).
Where could a recycling cooperative be implemented? (Recycling is the main income source of several families).
Where is it appropriate to set up a shelter in case of heavy rain and landslides? (The area is prone to landslides and floods 

in the rainy season, therefore it is important to have a place where the local people can go in case of disaster occurrence)
Where would you like to have a street market? (There is no street market currently in Novo Recreio, and residents need 

to walk long distances to buy fresh food)
Where should a new Primary Health Care Unit be implanted? (A new Unit is needed because the current is not big 

enough to handle the Novo Recreio population)
 What do you think should be done to make these changes real? This was an open question, aiming to ask what the 

students think the next step to implement changes should be and the answers were:
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Figure 14: a) Total of marks made with Maptionnaire survey. b) Marks with street Market places suggestions. The red spots correspond to the 
higher number of marks made by the young students (Author: Carolina Carvalho).
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The mapping process is an important instrument for social participation since it provides a collection of information 
and knowledge of the local reality and therefore expresses the demands and perceptions, as well as subsidizing the 
elaboration of new proposals for the solution of problems diagnosed and also the planning of actions to improve the 
quality of life and access to resources (Santos, 2011).

Finally, based on these dynamics, a closure of the process could be made.

C) Development of new proposals and strategies to change local urban life

Material required

•  Cardboard
•  Colored pens and pencils
•  Sheet of paper

In this final step, the mapping process and outcomes can be discussed with participants in order to build proposals 
and suggest actions to achieve the new demands and needs. Other participatory approaches can be applied to promote 
reflection about the mapped features, such as:

Community journal
Integrated panel
Focus group

In the Novo Recreio case, the Community Journal was choosed as a first activity for communication purposes. 
Five community journals were produced (Figure 15), and several suggestions and problems were discussed in them. 
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The main goal was to develop an editorial project to be used to communicate with the community about the findings 
of the PGIS process and also to raise awareness about them. One of the suggestions was to set up a website for people 
to find places that sell fresh food. The students also included in the paper some mentions of climate change and the 
Greenhouse Gas effect (GHG). Natural disasters in Novo Recreio (mainly landslides and flooding) were also discussed. 
Water scarcity was a highlight, while issues about waste of water were also discussed, pointing to an inadequate use by 
some residents. Energy was discussed in depth in one journal, including options of clean and renewable energy, also 
for the neighborhood. The possibility of installing solar panels was suggested, discouraged however by the high cost.
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Figure 15:  Produced Community Journals (Author: Carolina Carvalho).
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Afterwards, the Integrated Panel was also developed. With this, the goal was to suggest more possible solutions to 
address the previously identified problems. Participants were again divided in groups and had to answer the following 
questions. Any kind of questions can be applied in this activity.
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Table 1: Integrated Panel with questions and answers.

Questions Answers

How could food habits and availability in your community be improved? •	 street markets closer by selling 
•	 vegetables without pesticides. 
•	 urban gardens kept by local residents. 
•	 Lower prices (food suggestions whose prices should drop down are: 

chocolate, beans, coca-cola, rice and banana).

What are the main difficulties you face with lack of water and electricity? 
How do you solve them? Examples?

Main difficulties: 
•	 We can´t bathe, wash clothes or dishes. 
•	 Not possible to do professional activities, even reading and writing, or 

use computers.

Solutions: 
•	 Ask for water from neighbors. 
•	 Save water for these days, and 
•	 Buy gallon jars of water at least to drink. 
•	 Purchase solar panels or power generators (but they are expensive)

How could landslides and floods be avoided? Examples. •	 Avoiding throwing waste on the street, as it can clog the drains causing 
the floods. 

•	 Trash cans for adequate waste disposal 
•	 Avoid deforestation. 
•	 Rivers should be cleaned. 
•	 Government should not allow the occupancy of risk areas and should 

relocate the people who are already in such places to appropriate re-
gions.



carolina carvalho • leandro giatti • pedro jacobi | orgs.  44

PGIS addressing a new urban governance model and the Sustainable Development Goals (SDG) connection

PGIS enables the collection of data specifically related to the urban nexus (water, energy, food and their impacts 
on the environment, as well as other related ones such as health, waste, etc.), providing a more complete urban 
analysis and showing the exact locations that need intervention. Furthermore, PGIS stimulates social participation by 
developing maps and other products together with participants. The empowerment provided by the PGIS comes from 
the social learning that is generated by the dialogue process and from the development of local knowledge. Finally, the 
possession of information and use made of it and the products generated by the PGIS also imply in empowerment and 
power of decision over the use of the data. All of those elements boost the aforementioned Social Learning process and 
bring about concrete changes in governance. 

To sum up they are consistent with the main contributions of the PGIS to other studies related to the urban 
nexus: integration of marginalized groups and minorities through the promotion of equity in access to information 
and the production of a new knowledge; creating more information to support improvements in urban governance; 
spatialization allowing for new analysis, supporting more data integration. Besides that, PGIS fosters social mobilization, 
engagement and perception of the environment.

The Sustainable Development Goals - SDG were created by a UN agenda, aiming to address the problem of 
achieving sustainable development, especially in cities, since urban management and especially vulnerable communities 
have become one of the most important challenges of the century.
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Figure 16: The 17 Sustainable Development Goals (Source: UN website)
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PGIS can provide support directly to the following SDG´s: 3, 6, 10, 11, 13, and 17; and indirectly to the others, 
since it is a method that can be used for any sector and almost any type of research such as social, economic, urban and 
gender research and others.

Specifically, in relation to SDG 3, PGIS supports the mapping, analysis and monitoring of health indicators, 
including cases of epidemics such as the dengue fever epidemic in Brazil. Likewise, it supports SDG 6 through water 
and sanitation indicators. PGIS allows mapping and spatializing of indicators, and with that, it is possible to delimit 
problematic areas.

This mapping and social learning process allows the participating citizen to take charge and assume a greater role. 
Empowerment contributes to reducing social inequalities, as envisaged in SDG 10. Improvement of environmental 
and urban planning creates a more sustainable urban reality (SDG 11). Therefore, it is possible to develop proposals 
for actions and strategies that mitigate the impacts of climate change (SDG 13).



5.
Conclusion – The importance of collective co-production as a 

method of dialogue, based on Action Research 

In recent years social inclusion practices have been developed involving learning and dialogue, in keeping with 
the concepts of Social Learning. Social Learning embraces educational and socioenvironmental practices developed by 
facilitators together with civil society that are intended to contribute to decision-making processes. Social Learning 
fosters better collective decisions, builds trust among the social actors and constitutes a shared body of knowledge by 
means of participatory reflection and practices.

Adopting instruments such as participatory approaches and PGIS methodology could bring about changes in the 
governance models through action-research. It would mean that the society’s opinions, knowledge and practices, as well 
as its demands, would be taken into account in decision-making processes, raising the level of sustainability of urban 
environments, especially vulnerable communities and peripheries, by considering nexus thinking as the core of the 
process. For the Novo Recreio case, PGIS proved to be an efficient tool with potential to improve urban planning and 
governance since it is based on local knowledge provided by the citizens and is therefore a more inclusive methodology. 

To that end the practices and concepts would have to be widely applied in society as a whole and not merely 
applied in isolated situations, as is usually the case. Technical support will be needed to make it feasible to broaden the 
outreach of practices and change the current panorama. 
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