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The Centre for Sustainability Studies at Getulio 
Vargas Foundation (FGVces), has been in exis-
tence since 2003 as an open space for study, 
learning, reflection, innovation and knowledge 
production to advance the sustainability agen-
da in its various themes. 

In the climate agenda, one of the pioneers of 
our work, we started working together with the 
business sector in the development of guide-
lines and tools for accounting for the emission 
of Greenhouse Gases (GHG) and carbon pric-
ing. In 2008, we were responsible for adapting 
the GHG Protocol method to the Brazilian con-
text and developing calculation tools for esti-
mating GHG emissions. 

Over the years, we have also worked in part-
nership with the federal government and other 
actors in initiatives that have provided inputs 
for public policies on climate change, either for 
mitigation or adaptation. As an example, we 

can mention the AdaptaClima online platform, 
coordinated by the Ministry of the Environment 
and implemented by FGVces, which gathers 
knowledge in adaptation and provides content 
related to this agenda, as indicated by the us-
ers themselves. 

In relation to family farming, one of the first proj-
ects that brought us closer to the theme was 
the Bota na Mesa (“Put on the Table”) Proj-
ect, started in 2015 and sponsored by the Citi 
Foundation. In its first cycle, we worked, on the 
one hand, with management tools and market 
access together with a group of cooperatives 
and producer associations. On the other hand, 
the strengthening of best practices in the sup-
ply chain of a company in the food retail sector. 

Based on this experience, we identified a series 
of challenges for the inclusion of family farming 
in the food chain in a fair and sustainable way. 
These challenges were deepened in the con-
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secutive cycles of the initiative (2018-2020) and 
systematized in a set of public and business 
guidelines, developed collaboratively by vari-
ous players. The central themes around which 
the guidelines were developed are: consum-
er relations, youth in agriculture, infrastructure 
and technology, agroecological transition and 
climate change. Since then, we have sought 
to develop projects that aim to face such chal-
lenges.  

And so, the Greener Belt Project was born, 
also supported by Citi and sponsored by the 
Citi Foundation, with the aim of helping family 
farmers in and around São Paulo city to be-
come better adapted to climate change. This 
publication is a record of the activities and re-
sults of this 13-month pilot project, which ran 
from May 2021 to June 2022. 

Chapter 1 addresses the motivations behind 
the project and the choice of its operating ter-

ritory, the Cabeceiras Sub-Basin region of the 
Alto Tietê River Basin. Chapter 2 presents the 
research conducted by the team to understand 
how the territory of the Alto Tietê River Basin 
is susceptible to climate change. Chapter 3 
shows seven climate change adaptation solu-
tions for family farmers identified through an in-
vitation to present cases. Chapter 4 reports the 
fieldwork performed with farmers who partici-
pated in a training course in three workshops. 
Finally, Chapter 5 brings some reflections on 
the results obtained and also to be leveraged. 

Good reading!

Ana Coelho,
Project Coordinator
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A Portrait of Excesses 
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First we lost with the rains. 
Then we lost with the frosts. 
And then we lost with the drought. 
Nature itself is already telling us:
“be careful’.” 
Ivo Bernardi, family farmer from Jundiapeba, district of Mogi das Cruzes, state of São Paulo.  

“
 GREENER BELT _ Chapter  1 | A Portrait of Excesses 
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The voice of farmer Ivo Bernardi mentions the 
vulnerability faced by more than 1 thousand 
million people employed in agriculture world-
wide (World Bank, 2019). In this universe, 
small-scale producers, in Brazil called “family 
farmers”, represent 80% of rural properties in 
the world and produce more than 80% of the 
food consumed in developing countries (In-
ternational Fund for Agricultural Development, 
IFAD, 2013).  

In studies and research, the finding that these 
farmers are on the front lines of climate 
change predominates (Soubry, et al., 2020). 
This means that impacts related to reduced 
agricultural productivity and other damage re-
sulting from extreme events – such as floods, 
droughts and landslides – will become more 
intense and frequent (Intergovernmental Panel 
on Climate Change, IPCC, 2022). The result, 
which is already underway in several parts of the 
world, is manifested in the increase in poverty, 
food price inflation, unemployment and serious 
risks to food and nutrition security, especially 
in territories where agriculture is the most im-
portant economic activity (Soubry, et al., 2020; 
Vignola, et al., 2015). 

In Brazil, a family farmer is defined as one 
who practices their activity on small prop-
erties (up to 4 fiscal modules), employing 
at least half of the family workforce, man-
aged by family members, whose income 
predominantly comes from activities car-
ried out on the property (Brazil, 2006).

The dynamics involving these producers reveal 
a broader and historically problematic issue re-
lated to the structure of food supply systems. 
An excellent proof is the finding that one third of 
the emissions of Greenhouse Gases (GHGs) 
is related to the various steps required from 
production to disposal of food. This account 
includes everything from the change in land 
use, through production, packaging, transport 
and up to the generation of waste (Crippa, et 
al., 2021). 

Despite the high ambition of the more than 190 
countries that signed the Paris Agreement in 
2015, what is identified today is a mismatch 
among the climate crisis and the commit-
ments and actions effectively undertaken by 
the various players involved (United Nations 
Environment Programme, UNEP, 2019). To 
mention a few reasons, the literature identifies 
that the lack of information and the difficulty 
in communicating the phenomenon prevent 
the parties involved, and especially the most 
vulnerable parties, from understanding what 
the causes of the problem are and what are the 
possible ways to act at the scale and urgency 
level demanded (Poortinga, et al., 2011; Os-
ório, 2020). 

It is still unclear, in this context, whether fam-
ily farmers will be successful in responding to 
the intensity and frequency of extreme events 
(Gonzalez & Feldman, 2021). This is because, 
in addition to the impacts on production itself, 
these producers often have very fragile ac-
cess to credit, insurance, market, technical 
assistance and other public policies (Vignola, 
et al., 2015). These structures are essential for 

 GREENER BELT _ Chapter  1 | A Portrait of Excesses 
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sharing risks, reducing vulnerabilities and fos-
tering adaptation to climate change. 

To add an extra dose of complexity to the dy-
namics of food systems, it is impossible not to 
mention the famine faced by more than 800 mil-
lion people in the world (International Fund for 
Agricultural Development, IFAD, 2013). In Bra-
zil, in 2022, 33 million people, or 15.2% of the 
population, were in serious condition of food 
and nutrition insecurity (Brazilian Research Net-
work on Food and Nutrition Sovereignty and 
Security, PENSSAN Network, 2022). 

These and other risks make a portrait in which 
everything is in excess, to paraphrase family 
farmer Ivo Bernardi. In the midst of these chal-
lenges and demands are themes researched 
and widely discussed in the last 7 years by the 
Centre for Sustainability Studies at Getulio 
Vargas Foundation. An important highlight de-
serves to be made to the Bota na Mesa (Put 
it on the Table) Project, which, from 2016 to 
2019, guided the first research by FGVces on 
the theme of sustainability in the agriculture 
and food chains. The Bota na Mesa Project, 
in addition to other projects that were derived 
from it, strengthened the vision of FGVces on 
the importance of working with family farmers, 
understanding that these are the key players, in 
order to seek food production based on social 
justice, fair marketing, protection of sociobiodi-
versity, and food and nutritional security. 

The accumulation of research, experiences 
and relationships mobilized from the Bota na 
Mesa Project inspired the conception of the 
Greener Belt Project. This initiative, funded 

with resources from the Citi Foundation and in 
partnership with Citi, aims to promote the ad-
aptation of family farmers in the Green Belt 
region of São Paulo, one of the main centres 
of vegetable production in the country. Based 
on research and field training with ten groups of 
family farmers, the Greener Belt Project seeks 
to promote greater resilience amongst small 
food-producing properties, which are essential 
for the social cohesion of rural areas and the 
supply of large urban centres. 

The Territory  

The definition of the territory considered the his-
tory of performance of FGVces on the theme of 
food systems. In this sense, we sought as a 
starting point to continue the network of bonds 
and relationships established in the municipal-
ities surrounding the city of São Paulo, either 
with family farmers and their organizations, or 
with public managers from different public bod-
ies. Furthermore, considering the complexities 
of the theme of climate change, it was initially 
understood that these bridges would be essen-
tial to facilitate the dialogue amongst FGVces 
and different players. 

Based on these motivations, criteria were es-
tablished to better delimit the territory of inci-
dence of the Greener Belt Project, described in 
the list below. 

 GREENER BELT _ Chapter  1 | A Portrait of Excesses 
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POPULATION DENSITY:

Cities are major consumers of food systems 
and, due to their intrinsic characteristics, exert 
pressure on resources such as soil, water, air 
and socio-biodiversity. In the climate debate, it 
is essential to act for the resilience of metropol-
itan regions such as the Metropolitan Region 
of São Paulo, the largest in Brazil, with its 22 
million inhabitants and more than 36 munici-
palities.

WATER MANAGEMENT AND
AVAILABILITY:

The intention of working with farmers to adapt 
to climate change invariably presupposes an 
attentive look at water resources. In this sense, 
the identification of the Biosphere Reserve of 
the Green Belt, within which the Metropolitan 
Region of São Paulo is located, contributed to 
direct the look at the river basins located in the 
territory. The Alto Tietê River Basin stood out for 
being entirely within the Green Belt Biosphere 
Reserve. 

RELEVANCE FOR FOOD
PRODUCTION:

The region of the Alto Tietê River Basin is known 
for its relevance in the production of vegeta-
bles, crops that are highly dependent on water 
for irrigation. According to data from the 2017 
Agricultural Census, the municipalities which 
comprise the Alto Tietê River Basin produce 
about 275 thousand tonnes of vegetables per 
year, which corresponds to 16.4% of the total 
produced in the state of São Paulo. 

HISTORY OF EXTREME EVENTS:

In recent years, the effects of global climate 
change have become more present in the Alto 
Tietê River Basin, transforming previously ob-
served patterns and altering the frequency 
and magnitude of extreme drought and flood 
events, such as in the case of the 2009 and 
2010 floods and the water crisis observed be-
tween 2013 and 2015.

 GREENER BELT _ Chapter  1 | A Portrait of Excesses 
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São Paulo

Guarulhos

Arujá

Itaquaquecetuba

Mogi
das Cruzes

SalesópolisBiritiba
Mirim

Suzano

Ferraz de
Vasconcelos

Poá

Alto Tietê River Basin

Municipalities of the
Cabeceiras Sub-Basin of 
the Alto Tietê River Basin 

Considering the above aspects and moti-
vations, the area of incidence of the Greener 
Belt Project was delimited within the Cabec-
eira Sub-Basin, inserted in the Alto Tietê Riv-
er Basin, including 10 municipalities, namely: 

The Way We Operate 

The approach to the Green Belt Project starts 
from the assumption that the adoption of adap-
tive measures depends, in the first place, not 
only on the perception of climate change and 
its impacts on production, but it would also be 
fundamental to assign to it a degree of rele-
vance high enough to drive decision-making 
and change implementation (Gonzalez & Feld-
man 2021). 

This was one of the motivations that perme-
ated one of the first stages of the project, to 
analyze the climate risk to which family farmers 

in the green belt of São Paulo may be suscep-
tible, described in more detail in the next Chap-
ter. By understanding temperature and rainfall 
trends and analyzing socioeconomic indicators 
of the territory, this phase aimed to create a ro-
bust structure that would subsidize the content 
to be presented to the farmers during the field 
training work. 

Additionally, seeking to incorporate successful 
experiences throughout Brazil into the project, 
an invitation to present cases was announced 

Figure 1: Municipalities of the Cabeceiras Sub-Basin of the Alto Tietê River Basin

Salesópolis, Biritiba-Mirim, Mogi das Cruzes, 
Suzano, Poá, Itaquaquecetuba, Ferraz de Vas-
concelos, Arujá, Guarulhos and São Paulo. The 
map below highlights the municipalities which 
comprise this territory.

 GREENER BELT _ Chapter  1 | A Portrait of Excesses 
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with the intention of selecting initiatives related 
to adaptation to climate change by family farm-
ing. In Chapter 3, we highlight more information 
about this step and the selected initiatives. 

Based on these contents, it was possible to 
start the work of engagement and in-field train-
ing with producer associations and coopera-
tives, as will be discussed below, in Chapter 4. 
At this stage, FGVces held a cycle of 3 work-
shops with family farmers for the construction 
of their climate change adaptation plans. 

The activities described above, held by FGVces 
in 2021 and 2022, are highlighted in the Figure 
below.

Definition of
the operating

territory

1

Climate risk
analysis for

family farmers

2

Invitation
to present

cases

3

Articulation and
formation of

farmer groups

4

Workshop
cycle

5
Figure 2: Project steps.
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Chapter 

2
Climate Change and
Family Farming in the
Region of the Alto Tietê
River Basin 
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The changes in temperature on Earth observed 
since the last century are now indisputable, as 
is the perception of the accelerated increase in 
these temperatures each year. It is a consensus 
among scientists that this increase results from 
both natural causes and the influence of hu-
man activities, mainly related to the burning of 
fossil fuels and the consequent higher concen-
tration of greenhouse gases in the atmosphere. 
As a result, there is an increase in temperature, 
which directly affects the rainfall regime, and 
the rains start to occur more or less intensely, 
in shorter or longer periods, often resulting in 
more intense and frequent weather events. 

Such changes, which occur at a global level, 
but are unevenly distributed over different re-
gions, are the so-called “climate changes”, 
which in addition to already causing impacts in 
many spheres of human life, should intensify in 
the coming decades, carrying greater poten-
tial for loss and damage. Thus, it is important 
that the effects resulting from these changes 
are considered not only from their impacts on 
the daily lives of populations and their activities, 
but also in food production and in the planning 
of this activity for the future.  

Being prepared for the predicted changes in 
the climate of the coming years and decades 
means developing a greater capacity to re-
spond to the increasing unpredictability of lo-
cal, regional and global climate behavior, in 
order to reduce the risk of profound impacts 
on biodiversity, in activities essential to the sur-
vival of the human species and our well-being. 
Through the analysis of historical data and the 
study of possible future behaviors, by making 

projections of the changes expected for the 
next decades, researchers from all over the 
world work to understand trends in the climate 
variability of Earth. 

At a global level, the last four decades have 
been the warmest since 1850, with the surface 
temperature of Earth in the period between 
2011 and 2020 being 1.09 °C higher than that 
observed between 1850 and 1900 (Intergov-
ernmental Panel on Climate Change of the 
United Nations, IPCC, 2021). This variation al-
ready poses a significant threat to the climate 
stability of Earth, which is likely to intensify if the 
global temperature continues to rise. Most of 
this increase is observed as a result of anthrop-
ic action, understood today as one of the main 
causes of climate change. 

Due to this influence, the global temperature has 
increased in an unprecedented way. This has 
mainly generated an increase in the frequen-
cy of extreme weather events, such as heat 
waves, heavy rains and prolonged droughts. 
Depending on the transformations in human 
activities that contribute to climate change, by 
2100 the global temperature could increase 
between 1 °C and 5.7 °C, with more severe 
impacts with each degree of increase observed 
(IPCC, 2021). 

At a regional level, the interaction of climate 
change with local aspects, such as the increas-
ing rate of urbanization and deforestation, often 
results in temperature increases far above the 
global average. In the Alto Tietê River Basin re-
gion, for example, the increase in the frequen-
cy of extreme weather events is evident, with 
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extremely intense rains on consecutive days 
between 2009 and 2011, resulting in major 
floods, followed by a period of severe drought 
between 2013 and 2015, which put the region 
in a precarious state of water supply crisis (No-
bre et al., 2011; Coelho, Cardoso and Firpo, 
2015). Historical data referring to São Paulo 
city centre between the years 1933 and 2017, 
for example, show an increase of 2.1 °C and 
2.4 °C in the maximum and minimum average 
temperatures, respectively (University of São 
Paulo, USP, 2017). 

Agriculture is an activity especially exposed and 
vulnerable to climate change, as it develops in 
the natural environment and depends direct-
ly on temperature and precipitation patterns. 
Therefore, a climate risk analysis was conduct-
ed in this project, aiming to provide insights into 
how the territory of the Alto Tietê River Basin 
would be susceptible to climate change, based 

on the understanding of its socioeconomic, 
productive and environmental dynamics.  

Climate Risk Analysis

The climate risk analysis conducted within the 
framework of the Greener Belt project was in-
spired by the AdaptaBrasil platform (2020), de-
veloped by the Brazilian Ministry of Science, 
Technology and Innovation. It is a system creat-
ed to assess potential climate impacts on food 
security based on three dimensions of climate 
risk: Vulnerability, Exposure and Climate Threat 
(IPCC, 2014), as illustrated in Figure 3. 

Impact
Risk 

Climate
Threat 

Vulnerability 

Exposure 

Vulnerability: Refers to the susceptibility or 
predisposition of a system to suffer impacts when 
challenged by a climate threat, depending on the 
sensitivity and adaptability of that system.

Climate Threat: Refers to those weather events 
considered as being outside the normal climate 
variability.

Exposure: The manner in which the system is 
exposed to a climate threat, depending on the 
degree, duration and/or extent of such threat.

Figure 3: The three dimensions of climate risk. Adapted from IPCC (2014). 
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In the context of the Greener Belt project, for 
each of the three dimensions of climate risk, 
a set of indicators was selected. Then, data 
were collected for each indicator within the en-

The Vulnerability and Exposure dimensions fo-
cus on socio-territorial indicators, i.e., data that 
can inform about the characteristics of agricul-
tural production within the territory, the produc-
er, the existence of productive organizations 
such as associations and cooperatives, the 

tire territory of the project, comprising the 10 
municipalities of the Alto Tietê River Basin. The 
evaluated indicators are described in Table 1.

Dimension

Vulnerability

Exposure

Climate Threat

Sensitivity 

Biophysical
Exposure 

Agricultural production 

Access to public
policies  

Environmental
protection 

Population
distribution 

Quantity produced, area, diversity and 
distribution of agricultural crops 

Access to policies such as PAA,
PNAE and PRONAF 

Forest cover of permanent protection 
areas on rural properties 

Urban and rural population
and degree of urbanization 

Farmer and farm income diversity 

Existence of technical support for production 

Level of food and nutritional
insecurity of families 

Access to programs aimed
at emergency aid in the event

of climate crises

Production and irrigation system 

Participation in cooperatives,
associations and unions 

Occupancy by pastures, eucalyptus, 
number and areas of farms over time

Percentage of farms
by area group 

Indicators based on four climatic
variables: rainfall volume, maximum
temperature, minimum temperature

and evapotranspiration rate 

Management practices 

Collective organization 

Land use and
occupation 

Land structure

More than 20
indicators (history

and climate trends) 

Producer income
diversity 

Technical assistance 

Food and nutrition 
security 

Access to
climate aid 

Adaptability

Population and
Land Structure 

Category Indicators Description

different uses of the soil, among others. Data 
referring to the indicators of these dimensions 
were collected at the municipal level. One of 
the main sources of data for these indicators 
was the 2017 Agricultural Census, conducted 
by the Brazilian Institute of Geography and Sta-

Table 1: Dimensions and indicators of climate risk analysis.
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tistics (IBGE), and the Census Survey of Ag-
ricultural Production Units in the State of São 
Paulo (LUPA), conducted by the Department 
of Agriculture and Food Supply, which had the 
last version published in 2016/2017. 

For the Climate Threat dimension, four climatic 
variables were analyzed, obtained from a data-
base of daily values, interpolated for the entire 
Brazilian territory, for a period of 30 years. They 
are: Rainfall Volume, Maximum Temperature, 
Minimum Temperature and Evapotranspiration 
Rate – the latter serving as input for calculating 
the climatological water balance. The analysis 
involved the definition of different indicators that 
would translate the behaviour of such variables 
in the territory, allowing to establish a broad 
picture of trends for the region. 

For the analysis, the daily values   of the climatic 
variables were obtained from a database con-

tained in Xavier et al. (2016), who developed a 
high-resolution network of meteorological data 
for all of Brazil, provided by the National Insti-
tute of Meteorology (INMET), the National Wa-
ter Agency (ANA) and the Department of Water 
and Power Supply (DAEE) of São Paulo. 

To reach a historical series of at least 30 years, 
the values of Maximum Temperature, Minimum 
Temperature and Evapotranspiration Rate cov-
ered the period from 1980 to 2013, while for 
precipitation this interval comprises the period 
between 1980 and 2015. For the analysis of 
trends climatic conditions in the Alto Tietê River 
Basin, 34 points were extracted from the grid 
obtained by Xavier et al. (2016), in order to suf-
ficiently cover the territory of all municipalities 
included in the basin, as represented in Figure 
4.

Figure 4: Grid of points with daily climate data covering the Alto Tietê River Basin, based on Xavier et al. (2016). 
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After extracting the daily values   of the mete-
orological variables at the selected points, a 
set of more than 20 indicators were analyzed, 
by considering not only the scope of the proj-
ect, but also the review of consolidated litera-
ture, such as that produced by CCl/CLIVAR/
JCOMM Expert Team on Climate Change De-
tection and Indices (ETCCDI, 2020). The select-
ed indicators intended to capture, in addition 
to the average trends, the behavior of climatic 
extremes, as in the case of total annual precip-
itation above the 95% percentile, i.e., the vari-
ation in rainfall intensity that only occurs in 5% 
of the period considered, or the percentage of 
days in which the temperature was above or 
below the extremes (both maximum and mini-
mum). For analysis of climate trends, statistical 
significance tests were also performed. 

Among all the indicators analyzed, this publica-
tion presents a selection of the most relevant, 
which were also included in the material used 
in the field with the groups of farmers, namely: 

Total annual rainfall: Total volume of rainfall 
throughout the year;

Annual precipitation above the 95%
percentile: Volume of intense precipitation, 
which only occurs in 5% of the period consid-
ered (large volume of isolated rain); 

Precipitation below 1 mm: Number of dry 
days with no rain throughout the year;

Average annual maximum temperature:
Average of daily maximum temperatures 
throughout the year; 

Average annual minimum temperature:
Average of daily minimum temperatures 
throughout the year; 

Maximum daily temperature represented by 
the 90% percentile: High temperatures;

Climatological water balance (water deficit 
and surplus): Balance that evaluates the in-
teraction between rainfall volume and evapo-
transpiration rate, through the availability of wa-
ter in the soil. If the balance is negative, there 
is a water deficit, i.e., there are more days in 
the year when the amount of water in the soil 
available to plants is insufficient. If the balance 
is positive, there is a water surplus, i.e., there 
are more days in the year when there will be an 
excess of water in the soil, above what is nec-
essary for the plants. 

It is important to emphasize that the analysis of 
climate risk was performed with the objective 
of subsidizing the workshops that were held 
in the field in the following stages of the proj-
ect, together with the groups of family farmers. 
Therefore, the study of climate trends sought 
to support decision-making in the agenda of 
adaptation to climate change, starting from a 
solid base of knowledge, without the inten-
tion of performing future climate projections by 
using climate models, but to promote discus-
sions on the potential impacts and encourage 
the strengthening of farmers’ capacities to re-
spond to such impacts. 
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Main Results:
The Vulnerability Dimension 

Agricultural Production 

The region of the Alto Tietê River Basin is known 
for its relevance in the production of vegeta-
bles. According to data from the 2017 Agricul-
tural and Livestock Census1,the municipalities 
which comprise the Alto Tietê River Basin pro-
duce around 275 thousand tons of vegetables 
per year, which corresponds to 16.4% of the 
total produced in the State of São Paulo (IBGE, 
2017). This amount is mainly concentrated in 
the Cabeceiras region, comprising the munic-
ipalities of Arujá, Biritiba-Mirim, Ferraz de Vas-
concelos, Guarulhos, Itaquaquecetuba, Mogi 
das Cruzes, Poá, Salesópolis, São Paulo and 
Suzano. These ten municipalities are respon-
sible for 83% of all vegetables produced in the 
entire Alto Tietê River Basin. The municipality 
of Mogi das Cruzes is the one that stands out 
most, both in terms of quantity produced and 
cultivated area, as shown in Tables 1 and 2. 

Top five crops by quantity
produced (tonnes) 

Lettuce
Cabbage
Kale
Cauliflower
Mushrooms

1st
2st
3st
4st
5st

68.308,2
40.280,1
23.551,7
11.368,6
8.480,8

Arujá
Biritiba-Mirim
Ferraz de Vasconcelos
Guarulhos
Itaquaquecetuba
Mogi das Cruzes
Poá
Salesópolis
São Paulo
Suzano

172,5
3.386,4
71
143
264,1
7.679,1
6,5
1.950,4
927,5
2.651,2

17.251,7

Vegetables cultivated area
by municipality (hectares) 

Vegetable production by
municipality (tonnes) 

Arujá
Biritiba-Mirim
Ferraz de Vasconcelos
Guarulhos
Itaquaquecetuba
Mogi das Cruzes
Poá
Salesópolis
São Paulo
Suzano

5.017,2
58.118,2
125,9
2.507
2.856,3
111.537,4
47,1
10.910,5
9.850,9
27.429,1

228.399,6
Table 1: Source: IBGE (2017). 

1For the production of vegetables, only the horticultural data available in the Census were considered.

Table 3: Top five crops by quantity produced (tons). Source: IBGE (2017). 

Table 2: Source: SÃO PAULO (2019).
Table 1 and 2: Quantity produced and total cultivated area of vegetables 
by municipality.

When analyzing the five main agricultural crops, 
in terms of quantity produced, we have, res-
pectively, lettuce, cabbage, kale, cauliflower 
and mushroom production at the top positions. 
These five crops represent 66.5% of the total of 
vegetables produced in the Cabeceiras region 
of the Alto Tietê River Basin, which suggests 
the expressive representation of these crops in 
agricultural production of the region (Table 4). In 
addition to the crops already mentioned, other 
vegetables produced in the territory are leafy 
vegetables such as Swiss chard, watercress 
and arugula; the so-called “flowering herbs” 
such as parsley, chives and coriander; and fruit 
and tuberous vegetables, such as chayote, 
zucchini and turnip. 
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Management Practices  

Organic agriculture is seen as a promising path 
for the transformation of productive systems 
capable of guaranteeing availability and ac-
cess to healthy food and, at the same time, the 
conservation of natural resources (FAO, 2014; 
Khatounian, 2001). According to IBGE (2017), 
155 rural properties produce organic items in 
the territory, both of plant and animal origin. In 
percentage terms, these properties represent 
only 4.7% of the total. The data of organic pro-
ducers registered with the Department of Ag-
riculture and Food Supply of the State of São 
Paulo (SÃO PAULO, 2021) are similar, totaling 
138 producers. Among the municipalities with 
the highest number of organic producers are 
São Paulo, Mogi das Cruzes and Suzano. In 
general, it is concluded that production in the 
conventional system is predominant in all mu-
nicipalities. 

Another management aspect analyzed to as-
sess the sensitivity of the agroecosystem to 
climate change is irrigation. The production 
of vegetables is highly dependent on irrigated 
systems, which is evidenced in the percentage 
of rural properties that have irrigation in the ter-
ritory. In practically all municipalities, irrigation is 
present in at least half of the properties, reach-
ing almost 90% of them in the municipalities 
of Ferraz de Vasconcelos and Itaquaquecetuba 
(Figure 5). In addition to the presence of irriga-
tion, when analyzing the existing type of irriga-
tion, it is noted that rural properties that have 
other types of irrigation other than the conven-
tional sprinkler system are rare. Only 10.3% 
of them have systems such as drip irrigation, 
which consume fewer resources. These data 
raise an alert for the efficiency and availability of 
water in agriculture and potential conflicts re-
sulting from the use of water in the territory.

Alto Tietê River Basin
Irrigation

0 - 20%

20 - 40%

40 - 60%

60 - 80%

80 - 100%

Figure 5: Percentage of rural properties that have an irrigation system, by municipality. Source: SÃO PAULO (2019).

São Paulo

Guarulhos

Arujá

Itaquaquecetuba

Mogi
das Cruzes SalesópolisBiritiba

Mirim
Suzano

Ferraz de
Vasconcelos

Poá
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Income Diversity of
Agricultural Producers 

The income from agriculture is the main source 
of income for rural properties in the territory. 
Vegetable, animal and agro-industry produc-
tions comprise the income of 92.3% of the 
properties, reaching all of them in the munici-
palities of Ferraz de Vasconcelos and Poá. De-
spite the importance of agricultural production, 
the diversity of income or activities of the rural 
producer is also advantageous from the point 
of view of self-sufficiency or economic security 
when climate impacts occur. 

According to IBGE data (2017), there are few 
properties (8.2%) in the territory that have in-
come other than production, such as tourism 

activities, handicrafts and sale of inputs made 
on the property. This highlights the profile of 
farmers in the region, which are dedicated al-
most exclusively to food production. When an-
alyzing the existence of other income of the 
producer, as an individual, which includes re-
tirement, pension, receipts from payment proj-
ects for environmental services and other activ-
ities carried out outside the property, there is an 
increased number of rural properties that have 
revenues of this type in the territory (42.3%). 
At the municipal level, this percentage reaches 
56.1% of properties in Salesópolis and 62.4% 
in the city of São Paulo (Table 4). 

Income diversity of rural properties, by municipality

Arujá
Biritiba-Mirim
Ferraz de Vasconcelos
Guarulhos
Itaquaquecetuba
Mogi das Cruzes
Poá
Salesópolis
São Paulo
Suzano

98,4
96,4
100,0
96,3
97,9
94,0
100,0
69,4
93,3
95,7

8,1
6,5
12,5
13,6
10,4
6,7
14,3
3,5
13,6
10,4

34,7
20,4
25,0
48,1
35,4
41,8
14,3
56,1
62,4
42,1

Municipalities Income from farm 
production (%)

Other farm income 
(%) 

Other farmer’s
income (%) 

Table 4: Percentage of rural properties that have income from production and other sources, by municipality. IBGE (2017).

2Income diversity was mesured based on rural properties that obtained income in the evaluation period of the 2017 Agricultural and Livestock Census.
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Food and Nutrition
Security 

The Level of Food and Nutrition Insecurity 
mapped by the Interministerial Chamber of 
Food and Nutrition Security (CAISAN, 2018) 
was used to assess the risks of potential im-
pacts on the nutritional and health character-
istics of the population at the municipal level. 
This indicator assesses the degree of vulnera-
bility of families in a given municipality based on 
the Height-for-Age Deficit in children under the 
age of 5, within the scope of the Family Finan-
cial Aid Programme (“Bolsa Família”). For the 
municipalities in the Cabeceiras Region of the 
Alto Tietê River Basin, the mapping shows that 
five of the ten municipalities have a medium de-
gree of vulnerability. The others were not con-
sidered in the analysis because they presented 
relatively low results (Table 5).  Table 5: Level of Food and Nutrition Insecurity by municipality.

Source: CAISAN (2018).

Level of Food and Nutrition Insecurity by municipality

Arujá

Biritiba-Mirim

Ferraz de Vasconcelos

Guarulhos

Itaquaquecetuba

Mogi das Cruzes

Poá

Salesópolis

São Paulo

Suzano

*

13,05

*

11,66

*

10,29

13,8

*

*

14,39

*

Medium level malnutrition 

*

Medium level malnutrition 

*

Medium level malnutrition 

Medium level malnutrition 

*

*

Medium level malnutrition 

Municipalities 
Height-for-Age

Deficit, children < 5 
y.o., Family Financial 
Aid Programme (%) 

Level of
Vulnerability 

* Only municipalities whit Height-for-Age Deficit ≥ 10,1% 
were considered in the analysis.

It is important to note that this survey consid-
ered the population of the municipality in gen-
eral, with no division between rural and urban 
population. It may be interesting to assess food 
and nutrition security in the future with a focus 
on the rural population, as they are responsible 
for most agricultural production and are sus-
ceptible to the impacts of climate change on 
agriculture. 
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Access to Public Policies 

The National Programme for the Strengthening 
of Family Agriculture (PRONAF) is the main pub-
lic policy which allocates credit to family farming 
in the country. Family farming represents more 
than 60% of rural properties in the municipal-
ities, reaching its highest percentage, 73.1%, 
in the municipality of Suzano (IBGE, 2017). Ac-

Coverage of the PRONAF Programme between 2015 and 2020 (financed amount per hectare) 

Arujá
Biritiba-Mirim
Ferraz de Vasconcelos
Guarulhos
Itaquaquecetuba
Mogi das Cruzes
Poá
Salesópolis
São Paulo
Suzano

1
286

-
1
-

508
1
89
26
142

R$64.472,73
R$11.325.993,15

-
R$98.837,20

-
R$17.405.865,91

R$23.622,52
R$2.515.559,83

R$974.110,42
R$7.210.438,84

R$ 136,26
R$ 1.259,10

-
R$ 140,47

-
R$ 564,35
R$ 571,56
R$ 105,57
R$ 88,92

R$ 1.924,70

Municipalities Number of
contracts 

Total amount
financed (BRL) 

Amount per hectare 
(BRL) 

cess to PRONAF was evaluated based on the 
number of contracts and amount financed to 
farmers in the municipalities in the period be-
tween 2015 and 2020. The ratio between the 
total amount financed and the area of rural 
properties was also calculated, thus obtaining 
comparative values (amount per hectare).
(Table 6). 

Table 6: Total number of contracts and amount financed by PRONAF between 2015 and 2020, by municipality
Source:Central Bank of Brazil (2021) and IBGE (2017). 

It is noted that the municipalities with the high-
est number of contracts and amount financed 
were, respectively, Mogi das Cruzes, Biriti-
ba-Mirim and Suzano, precisely those with the 
highest production of vegetables in the territo-
ry. The amounts financed in this period include 
two modalities: “investment”, which aims to 
invest in the implementation of infrastructure 
such as improvements, acquisition of equip-
ment and agribusiness; and “funding”, which 
is intended to defray agricultural expenses re-
lated to the acquisition of seeds, fertilizers and 
other items of the daily routine of production. In 

comparative terms, the municipalities that had 
the highest amount per hectare ratio were Su-
zano and Biritiba-Mirim. It is worth noting that 
in the municipalities of Ferraz de Vasconcelos 
and Itaquaquecetuba there were no producers 
who had access to the programme in this pe-
riod. 

Another important public policy to support 
family farming analyzed was the Food Acquisi-
tion Programme (PAA). The PAA represents an 
institutional market for family farming in which 
the state acquires its products and sends them 
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to social institutions such as hospitals, pris-
ons, social assistance centres, among others. 
Access to the PAA by farmers from the mu-
nicipalities in the territory was, however, con-
siderably low. Of the ten municipalities in the 
territory, only two accessed the PAA in the pe-
riod between 2015 and 2020 in the Simulta-
neous Donation modality. In Biritiba-Mirim, the 
Association of Small Farmers and Rural Pro-
ducers of Casqueiro and Region managed to 
have access to the programme in 2019 and 
2020. In Mogi das Cruzes, two cooperatives 
provided food to the PAA in 2020, the Coop-
erative of Rural Producers of Jundiapeba and 
Region (COOPROJUR) and the Cooperative of 
Agricultural Producers of the Green Belt of Alto 
Tietê River Basin (COOPAVAT). In 2015, only 
COOPROJUR had access to the programme 
(CONAB, 2021). 

Similar to the PAA mentioned above, the Na-
tional School Food Programme (PNAE) rep-
resents another important institutional market 
for family farmers in providing products for 
school meals. With Law No. 11.947/09, at least 
30% of the resources allocated by the National 
Fund for the Development of Education (FNDE) 
to municipalities must be used for purchases 
directly from family farmers. The data present-
ed in Table 7 show the percentage achieved 
between 2015 and 2017 under the PNAE. Only 
the municipality of Arujá reached the minimum 
percentage throughout the period. 
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Family farming purchases in the PNAE Programme (%)

Arujá
Biritiba-Mirim
Ferraz de Vasconcelos
Guarulhos
Itaquaquecetuba
Mogi das Cruzes
Poá
Salesópolis
São Paulo
Suzano

46,7
0
0

17,7
0

33,7
0

6,4
7,8
28,2

42,0
29,6

0
19,8

*
14,8
63,5

0
10,8
31,9

49,2
30,9

0
32,9

0
31,1
25,9
10,9
23,9
36,2

Municipalities 2017 2016 2015

Table 7: Executed percentage of resources allocated to the PNAE Programme for the purchase of family farming products 
*No data available. Source: FNDE (2021). 

Collective Organization  

Participation in joint producer organizations 
such as associations, unions and cooperatives 
was also evaluated as a factor of improved 
governance of the chain, as such organizations 
can act as a mutual support network amongst 
producers in facing potential climate impacts. 
In the territory of the project, the participation in 
each of the types of organizations varied great-
ly amongst the municipalities. In general, the 
participation of producers in unions is great-
er than that of other organizations, as 35% of 
rural producers have joined a union. The mu-
nicipalities of Itaquaquecetuba and Suzano 
have the highest percentage, with, respective-
ly, 65.4% and 50.1% of producers participat-
ing in this type of organization. As for associa-
tions, 26.9% of producers are members, with 
the municipalities with the highest participation 
being Itaquaquecetuba (53.8%), Biritiba-Mirim 
(38.1%) and Mogi das Cruzes (31.9%). Coop-
eratives, whose main role is joint marketing, are 

the category of collective organization that has 
the lowest percentage of participating produc-
ers, as only 12.6% of rural producers in the ter-
ritory have joined a cooperative.  

Technical Assistance 

The presence of rural technicians and transfor-
mation agents in the territory is another indica-
tor that may suggest greater ease in obtaining 
support in production and adopting new tech-
nologies. In general, technical assistance is 
present in the territory, since, as pointed out by 
SÃO PAULO (2019), 65% of rural properties re-
port receiving some type of technical support, 
either governmental or private, with Salesópolis 
and Suzano being the municipalities with the 
highest rate, where more than 80% of produc-
ers are assisted (Figure 6). 
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0% 20% 40% 60% 80% 100%

Arujá
Biritiba-Mirim

Ferraz de Vasconcelos
Guarulhos

Itaquaquecetuba
Mogi das Cruzes

Poá
Salesópolis

São Paulo
Suzano

43.9%

44.4%

30.6%
53.8%

56.8%

88.0%

84.7%

35.7%

34.7%

68.5%

Figura 6: Percentage of rural properties that receive some type of technical guidance (governmental and/or private).
Source: SÃO PAULO (2019). 

Access to Climate Crisis Aid  

Access to emergency aid for climate crisis situ-
ations has become increasingly essential to en-
sure the continuity of agricultural activity in cas-
es of productive losses, given the increase in the 
frequency and intensity of extreme events and 
other climate changes. At the federal level, the 
Harvest Guarantee Programme offers benefits 
in the event of economic losses from weather 
and climate-related extremes, however, it is not 
available for the territory of the project. There is 
also the Proagro Mais (Family Agriculture Agri-
cultural Activity Guarantee Programme), which 
was created with the objective of guaranteeing 
the exoneration of financial obligations related 
to rural credits granted in the event of losses 
from weather-related extremes, in addition to 
pests and diseases. In the entire territory of the 
project, only two rural properties had access 
to the Proagro Mais Programme, a fact which 
at the same time highlights the lack of public 
policies that work together with the impacts of 
climate change on family farmers in the region 
and the lack of access by producers to existing 
policies. 

Main Results:
The Dimension of Exposure 

Environmental Protection 

To assess biophysical exposure, i.e., how so-
cioecological systems can be impacted, de-
pending on characteristics such as vegetation 
and hydrography, the first indicator selected 
was the vegetation cover of Permanent Protec-
tion Areas on rural properties. In order to ac-
complish this, we used data and support from 
the Laboratory for Land Use Planning and Pro-
tection of the Luiz de Queiroz College of Agri-
culture at the University of São Paulo (Geolab/
ESALQ-USP), within the scope of the Thematic 
Project of the Research Support Foundation of 
the State of São Paulo (FAPESP). Aggregated 
data were made available by municipality on 
the total areas of Permanent Protection Areas, 
subdivided into an area with existing native 
vegetation and an area to be restored. All ru-
ral properties included within the limits of each 
municipality were considered (Figure 7). 
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0%

20%

40%

60%

80%

100%

111,2 1431,0 20,9 125,1 59,8 4279,1 3,6 2658,7 904,8 549,2

251,8 1363,3 34,8 219,0 65,6 3414,3 2,6 2218,4 1894,1 859,2

Arujá Biritiba-
Mirim

Ferraz de
Vasconcelos

Guarulhos Itaquaque-
cetuba

Mogi das
Cruzes

Poá Salesópolis São Paulo Suzano

Total area to be restored (hectares)

Area of native vegetation in Permanent Protection Areas (hectares)

Figure 7: Permanent Protection Areas of rural properties, subdivided into existing native vegetation and total area to be restored, by municipality.
Source: Geolab (2021).

Based on Figure 7, it appears that there is a 
considerable portion of Permanent Protection 
Areas without vegetation. Representative mu-
nicipalities in terms of cultivated area, such as 
Mogi das Cruzes and Biritiba-Mirim, have less 
than 50% of the areas of Permanent Protec-
tion Areas covered by vegetation. Salesópo-
lis is also in a critical position, as it has only 
45% of its native vegetation within Permanent 
Protection Areas, which raises a warning sign 
for biophysical exposure, since the municipal-
ity, together with Mogi das Cruzes and Biriti-
ba-Mirim, harbours an important source area 
for the basin and for urban supply, the Area for 
the Protection and Recovery of Water Sources 
in the Cabeceiras Region of the Alto Tietê River 
Basin.

Land Use and Occupation 

The second biophysical exposure indicator se-

lected refers to land use by representative crops 
in terms of area in the region, pastures and eu-
calyptus. Additionally, the evolution of the num-
ber and area of   rural properties was evaluated 
between 2007/2008 and 2016/2017, the peri-
od of the last two Census Surveys of Agricul-
tural Production Units in the State of São Paulo. 
The area occupied by brachiaria, the main pas-
ture in Brazil, had a reduction in most munici-
palities in that period. The municipality of São 
Paulo, on the other hand, had a 59% increase 
in pasture areas. As for eucalyptus plantations, 
municipalities such as Salesópolis and Biriti-
ba-Mirim in which its crops are already consol-
idated, in addition to being quite representative 
in rural areas, showed slight positive and nega-
tive variations, respectively. Guarulhos was the 
municipality with the highest increase (153%) 
in eucalyptus planted areas, compared to the 
previous period (Table 8).  
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Land use – brachiaria 

Arujá

Biritiba-Mirim

Ferraz de Vasconcelos

Guarulhos

Itaquaquecetuba

Mogi das Cruzes

Poá

Salesópolis

São Paulo

Suzano

220,1

933

7

174,5

29,3

1.026

10,6

2.758

155

258,2

167

460

0

167

18

1.167

9

2.843

247

205

-24%

-51%

-100%

-4%

-39%

+14%

-15%

+3%

+59%

-21%

Municipalities 2007/08 2016/17

Land use – eucalyptus

Arujá

Biritiba-Mirim

Ferraz de Vasconcelos

Guarulhos

Itaquaquecetuba

Mogi das Cruzes

Poá

Salesópolis

São Paulo

Suzano

78,4

5.382

22

67,1

36,9

5.609

10,2

7.794

134

1.291,6

76

5.018

1,2

170

9

4.338

10

8.600

170

1.517

-3%

-7%

-95%

+153%

-76%

-23%

-2%

+10%

+27%

+17%

Municípios 2007/08 2016/17

Table 8: Areas occupied by pastures (brachiaria) and eucalyptus in the 
2007/2008 and 2016/2017 Census Surveys of Agricultural Production Units 
in the State of São Paulo and resulting variations, by municipality.
Source: SÃO PAULO(2009) and SÃO PAULO (2019)

The number of rural properties was also eval-
uated (Table 9). A reduction in the number of 
Agricultural Production Units can be observed 
in almost all municipalities in the evaluated peri-
od. In addition to Salesópolis, which presented 
a small variation, the municipality of São Paulo 
stands out, where it is possible to observe a 
positive variation of 28% in the number of prop-
erties. This increase is probably due to the re-
structuring of the urban division of the city that 
allowed areas previously classified as urban to 
be reclassified as rural areas. In terms of area of   
properties, the 49% increase in São Paulo and 
the slight increase of 12% in Guarulhos stand 
out (Table 9). 

 When analyzing both the number and the area 
of   rural properties in the municipalities of Fer-
raz de Vasconcelos and Itaquaquecetuba, it is 
noted that there was a considerable decrease 
of more than 40% for both, possibly due to 
the advance of urban sprawl over rural areas, 
resulting from the process of conurbation of 
municipalities. In Arujá, Biritiba-Mirim, Poá and 
Suzano, a reduction in these parameters is 
also observed, although smaller in percentage 
terms. 
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Number of Agricultural Production Units 

Arujá

Biritiba-Mirim

Ferraz de Vasconcelos

Guarulhos

Itaquaquecetuba

Mogi das Cruzes

Poá

Salesópolis

São Paulo

Suzano

118

546

29

66

91

1616

19

776

253

460

98

362

9

62

52

1524

14

834

323

405

-17%

-34%

-69%

-6%

-43%

-6%

-26%

+7%

+28%

-12%

Municipalities 2007/08 2016/17

Total area of Agricultural Production Units 

Arujá

Biritiba-Mirim

Ferraz de Vasconcelos

Guarulhos

Itaquaquecetuba

Mogi das Cruzes

Poá

Salesópolis

São Paulo

Suzano

1.013,4

19.473

175,6

844,6

752,5

26.077,2

84,4

15.780,2

2.936

4.884,8

880,2

15.829,82

56,95

943,4

447,6

26.175,56

73,8

16.771,8

4.388,38

4.545,75

-13%

-19%

-68%

+12%

-41%

0%

-13%

+6%

+49%

-7%

Municipalities 2007/08 2016/17

Arujá

Biritiba-Mirim

Ferraz de Vasconcelos

Guarulhos

Itaquaquecetuba

Mogi das Cruzes

Poá

Salesópolis

São Paulo

Suzano

90.958

32.683

195.168

1.361.862

374.997

436.883

116.289

16.945

11.914.851

293.464

96,3

87,4

95,5

100,0

100,0

92,8

98,4

66,6

99,1

96,5

Municipalities Total
population 

Urbanization 
degree

(%) 

Table 9: Variation in the number and total area of rural properties in the 2007/2008 and 2016/2017 Census Surveys of Agricultural Production Units in the 
State of São Paulo, by municipality.
Source: SÃO PAULO (2009) and SÃO PAULO (2019).

Population Distribution 

According to data from the São Paulo Sta-
te Statistical Data Analysis System (SEADE, 
2021), the population of the municipalities in 
the Cabeceiras Region of the Alto Tietê River 
Basin is mostly urban. For most municipalities, 
the urban population corresponds to more than 
90% of the total, reaching the totality in the mu-
nicipalities of Guarulhos and Itaquaquecetuba. 
In Map 3 it is easy to see that, as the distance 
from the capital of São Paulo increases, the pro-
portion of the rural population obviously grows, 
thus corroborating the data presented on the 
areas of rural properties. The municipalities of 
Mogi das Cruzes, Biritiba-Mirim and Salesópo-
lis are those with the highest proportion of the 
population residing in rural areas and also with 
the largest total area of rural properties. Sale-
sópolis is, therefore, the municipality with the 

Table 10: Total populations and degrees of urbanization of the municipali-
ties in the Cabeceiras Region of the Alto Tietê River Basin 
Source: SEADE (2021). 

lowest degree of urbanization in the territory, at 
66.6% (Table 10). 
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Alto Tietê River Basin
Greener Belt Territory
Urban population 
Rural population 

Figure 8: Proportions between rural and urban population in the municipalities of the Cabeceiras Region of the Alto Tietê River Basin.
Source: SEADE (2021).

Land Division Structure  

Finally, the last indicator evaluated was the land 
division of rural properties in each municipality, 
based on the percentage represented by area 
groups. It is worth mentioning that, since one 
“fiscal module” in the region corresponds to an 
area of 5 hectares, properties with areas up to 
20 hectares could be classified as belonging 
to family farmers3.From the analysis of Figure 
9, it can be concluded that, in terms of the 
number of rural properties, all municipalities are 
comprised mainly of small properties that do 
not exceed 20 hectares. In Poá, this category 
represents the totality of properties. In second 
place is the category from 20 to 50 hectares, 

which encompasses a relatively larger portion 
than the other groups. 

It is important to remember that this indicator 
evaluates the number of rural properties in each 
category, disregarding the relative area they 
occupy in the municipality. In this sense, the 
properties that are in the categories of 1,000 to 
2,000 hectares and 2,000 to 5,000 hectares, 
for example, are a few, but they become rele-
vant due to the large areas they occupy, such 
as those existing in the municipality of Biriti-
ba-Mirim. 

São Paulo

Guarulhos

Arujá

Mogi
das Cruzes

SalesópolisBiritiba
Mirim

Suzano

Ferraz de
Vasconcelos

Poá

Itaquaquecetuba

3Pursuant to Law Nº11.326/2006 (BRASIL, 2006), a family farmer is someone who: 

I- does not hold, in any capacity, an area larger than four (4) fiscal modules;
II- predominantly uses family labour in the economic activities of their establishment or enterprise;
III- has a minimum percentage of family income originated from economic activities of their establishment or enterprise, as defined by the Executive Branch;
IV- runs their establishment or business together with their family.
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[0, 20] ha - family farming 

[20, 50] ha [50, 100] ha [100, 200] ha

[1000, 2000] ha [2000, 5000] ha

[200, 500] ha

[500, 1000] ha

0%

20%

40%

60%

80%

100%

Arujá Biritiba-
Mirim

Ferraz de
Vasconcelos

Guarulhos Itaquaque-
cetuba

Mogi das
Cruzes

Poá Salesópolis São Paulo Suzano

Figure 9: Percentage of rural properties by category, by municipality.
Source: SÃO PAULO (2019). 

Main Results:
The Dimension
of Climate Threat 

To assess climate trends for the territory, the re-
sults are presented through three maps of spa-
tial representation for each of the indicators: 
the first, with the behavior trend of the indicator 
over the analyzed period; the second, repre-
senting the level of reliability of the results for 
each region of the Alto Tietê River Basin; and 
the third, showing the variation of the accumu-
lated trend for the period, being 36 years in the 
case of precipitation and 33 years for the other 
variables. For the discussion of the results, just 
some of the maps prepared are presented be-
low, in which the selected indicators appear as 
the most relevant. 
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Figure 10: Results of the analysis of climate trends for annual rainfall.

Total Annual Rainfall Volume

The analysis of total annual rainfall volume 
(Figure 10) identified a significant decrease in 
southern São Paulo, with less pronounced re-

ductions in the Salesópolis region. In the city 
centre of São Paulo, Poá, Ferraz de Vasconce-
los, Suzano and Mogi das Cruzes, the analysis 
indicates that the total annual rainfall had slight 
increases. 
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Variation trend in Total Annual 
Rainfall between 1980 and 2015

Alto Tietê River Basin
Selected municipalities
Variation

3.316451

-15.737666

mm/year

Variation accumulated 
over 36 years (mm)

Significance Level

P-value (F-test)

-0.05

0.0501 – 0.1

0.1001 – 0.2000

0.2001 – 0.5000

>0.5000
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Figure 11: Results of climate trend analysis for annual rainfall above the 95% percentile.

Annual Rainfall
Above the 95% Percentile
(Heavy Rain) 

In relation to heavy rain events, it is noted that 
in São Paulo city centre and towards the east 
of the municipality, also covering the municipal-
ities of Poá, Ferraz de Vasconcelos, Suzano, 
extreme rain events are becoming heavier. On 
the other hand, in southern São Paulo and in 

Salesópolis, such events are becoming less 
heavy, so that approximately one third of the 
observed reductions in annual rainfall in these 
regions are related to the decrease in the inten-
sity of these extreme rain events (Figure 11). 
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Variation trend in Total Annual 
Rainfall above the 95% percentile 
between 1980 and 2015

Alto Tietê River Basin
Selected municipalities
Variation

3.108417

-5.737495

mm/year

Significance Level

P-value (F-test)

-0.05

0.0501 – 0.1

0.1001 – 0.2000

0.2001 – 0.5000

>0.5000

Variation accumulated 
over 36 years (mm)
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Rainfall Below 1 mm
(Dry Days)   

Regarding the indicator of rainfall variation be-
low 1mm (Figure 12), i.e., dry days in the year, 
there was a more intense increase in eastern 

Figure 12: Results of the analysis of climate trends for the number of dry days in the year.

São Paulo, in addition to Poá, Ferraz de Vas-
concelos, Suzano and Mogi das Cruzes. A 
reduction was identified only in northern São 
Paulo.
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Variation trend of Dry Days
in the year (Rainfall below 1 mm) 
between 1980 and 2015

Alto Tietê River Basin
Selected municipalities
Variation

0.653736

-0.652699

days/year

Significance Level

P-value (F-test)
-0.05

0.0501 – 0.1

0.1001 – 0.2000

0.2001 – 0.5000

>0.5000

Variation accumulated 
over 36 years (mm)
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Annual Average
Maximum Temperature    

The analysis of the indicators generally con-
firmed an increasing increase in maximum 
and minimum temperatures in the region for 
both variables, showing consistent increases 
throughout the territory. For the average max-

Figure 13: Results of the analysis of climatic trends for the annual average maximum temperature.

imum temperature (Figure 13) an increase is 
observed along all the municipalities of the Alto 
Tietê River Basin, growing gradually towards 
the east, with a more pronounced increase in 
the Salesópolis region. 
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Variation trend in the Annual 
Average Maximum Temperature 
between 1980 and 2013

Alto Tietê River Basin
Selected municipalities
Variation
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°C/year

Significance Level
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-0.05

0.0501 – 0.1
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0.2001 – 0.5000

>0.5000
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Annual Average
Minimum Temperature     

The analysis of minimum temperatures shows 
an increase in all indicators analyzed and in all 
municipalities in the basin, indicating that the 

cold days are becoming less cold and the dai-
ly range of temperature variation is increasing, 
both at the upper and lower limits (Figure 14).

Figure 14: Results of the analysis of climatic trends for the annual average minimum temperature.
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Variation trend in the Annual 
Average Minimum Temperature 
between 1980 and 2013

Alto Tietê River Basin
Selected municipalities
Variation
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°C/year

Significance Level
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Maximum Daily
Temperature Represented
by the 90% Percentile
(High Temperatures)     

In the same way as for rainfall, the analysis of 
the 90% percentile of the maximum daily tem-
perature aims to capture trends in relation to 
extreme behaviours. According to the results 
obtained, in addition to the mean increase, the 
magnitude of extreme temperature events is 
also increasing (Figure 15), following the same 
previously observed patterns of progressive 

growth in the trend of variation from west to 
east of the basin. The percentage of days in 
which the daily maximum temperature was 
above 30ºC also showed a gradual increase 
towards the eastern portion of the basin. This 
increase represents a greater intensity of hot 
days and a greater frequency of days with ex-
treme temperatures.

Figure 15: Results of the analysis of climatic trends for the maximum daily temperature represented by the 90% percentile.
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Variation trend in the 90%
percentile of the Maximum Daily
Temperature between 1980 and 2013

Alto Tietê River Basin
Selected municipalities
Variation
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°C/year

Significance Level
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Climatological
Water Balance     

The results of the analysis of the climatological 
water deficit indicator (Figure 16) indicate that 
most of the selected municipalities are subject 
to an increase in water deficit to some degree. 

Only São Paulo city centre and its northern 
portion will possibly not face changes in this 
regard. 

Figure 16: Results of the analysis of climatic trends for the daily water deficit.

Available Water Capacity: 13
Maximum water that the soil can retain 
and make available, depending directly 
on the root system of the crop to be con-
sidered in the water balance
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Variation trend in the Daily
Water Deficit based on the Sequential
Climatological Water Balance
between 1980 and 2013 

Alto Tietê River Basin
Selected municipalities
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Regarding the water surplus (Figure 17), a more 
significant downward trend was observed in 
southern São Paulo, with a possible increase in 

Figure 17: Results of the analysis of climatic trends for the daily water surplus.

Available Water Capacity: 13
Maximum water that the soil can retain 
and make available, depending directly 
on the root system of the crop to be con-
sidered in the water balance

the city centre, and between the municipalities 
of Mogi das Cruzes and Biritiba-Mirim. 
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Variation trend in the Daily
Water Surplus based on the Sequential 
Climatological Water Balance
between 1980 and 2013 

Alto Tietê River Basin
Selected municipalities
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Significance Level
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Conclusions:
A Climatic Diagnosis
of Family Farming in
the Region of the Alto
Tietê River Basin       

Based on the information collected through 
this analysis, the high relevance of the Cabe-
ceiras Region of the Alto Tietê River Basin in 
the agricultural production of the metropolitan 
region of São Paulo city and the entire state 
is confirmed, reinforcing the already known 
agricultural vocation of the region of the green 
belt. Despite this highlight, it was found that 
production is concentrated in a few crops, in 
general, crops that are more vulnerable to vari-
ations and climatic extremes, such as lettuce, 
which alone represents 30% of all horticulture 
produced in the territory. Added to productive 
specificity, management practices are predom-
inantly conventional, and organic production 
still does not reach 5% of rural properties. It 
was also demonstrated that irrigation systems, 
necessary for the production of vegetables, are 
poorly adapted to a highly productive region, 
therefore, with a considerable water demand 
that conflicts with other uses in the basin. 

Being comprised mainly of small properties, 
producers in the territory depend almost exclu-
sively on income from agricultural production, 
which represents a considerable economic risk 
in cases of crop losses and failures. It is known 
that weather events such as floods and frosts 
happen with a certain frequency in the territo-
ry, which makes farmers more economically 
vulnerable, in the case of potential losses and 
damages to crops. In terms of public policies, 
no governmental programme was found aimed 

at possible climate impacts on agriculture in 
the region. 

The diagnosis also points to a high biophysical 
exposure of the territory, either due to the rela-
tively high percentage of non-vegetated perma-
nent protection areas, or due to the occupation 
rate of a good portion of the landscape by pas-
tures and eucalyptus in some municipalities. 
The pressure of urbanization is another factor 
of great impact for rural areas which, in addi-
tion to competing for the use of land advancing 
on previously agricultural areas, generates con-
flicts over the use of water with the increase in 
demand for urban supply and other uses. 

In relation to climatic trends, the intensifica-
tion of extreme precipitation and temperature 
events was observed, with varied distributions 
throughout the considered territory. Through 
this methodology, it is understood that the im-
pacts of climate change will not only depend on 
a greater variability of the climate, but on the in-
tersection of this, which we call Climate Threat, 
with two other elements: the Vulnerability of 
people and systems, and the Exposure or not 
to events with the potential to generate losses 
and damages. Thus, as shown in Figure 3 (the 
Three Dimensions of Climate Risk), the risk of 
impact occurs according to the interaction of 
these three elements, i.e., the risk is related not 
only to the climate and its variations, but also 
to social, economic, environmental and politi-
cal characteristics. 

In this sense, the strategy of adaptation to cli-
mate change by family farmers, within the scope 
of the project, requires two important exercis-
es: firstly, it is necessary to understand in which 
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ways a climate threat (e.g., increased tempera-
tures) can impact the development of the ag-
ricultural activity as it is currently performed 
by farmers; secondly, it is important to assess 
which characteristics – no matter if these are 
individual characteristics of each farmer or if 
they are collective characteristics – may repre-
sent a greater or lesser degree of vulnerability 
and exposure to a given climate threat. In other 
words, how much a climate threat is capable or 
not of generating impacts for a group of farm-
ers will depend on how this group is or is not 
vulnerable and exposed to this threat. 

Finally, it is worth remembering that the cli-
mate risk analysis performed had as its main 
objective to provide support for the participa-
tory construction of climate change scenarios 
together with family farmers in the Green Belt 
of the State of São Paulo. Thus, the results 
served primarily to support discussions about 
trends in climate change for the territory with 
groups of farmers in the field phase. Fieldwork, 
conducted through a cycle of workshops, will 
be covered in more detail in Chapter 4. 
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With the objective of mapping initiatives that 
promote adaptation to climate change by fami-
ly farmers, the Greener Belt Project announced 
an invitation to present cases, to identify and 
highlight successful experiences throughout 
Brazil and Latin America. The invitation also in-
tended to:  

In just over a month of the launch, and through 
wide dissemination, over 673 views of the invi-
tation to present cases were recorded, not only 
in Brazil, but in several countries in South Amer-
ica and also in Nicaragua, Costa Rica, Mexico, 
United States, amongst others. In all, 20 appli-
cations were received from different proposing 
organizations, including research entities, gov-
ernment agencies, companies, third sector or-
ganizations, and academia. 

After assessing the criteria mentioned by the 
FGVces team, interviews were held with the 
holders of the pre-selected cases. At the end 
of the process, seven initiatives were selected, 
which now comprise the Greener Belt Project 
Portfolio. Each one of them will be detailed be-
low. 
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Gather experiences that could inspire 
the construction of action plans for the 
adaptation of family farmers to climate 
change in the Green Belt of São Paulo; 

Build a portfolio of initiatives to adapt to 
climate change in the context of family 
farming in metropolitan regions; and 

Make a portrait of the adaptation mea-
sures currently in place in metropolitan 
regions in Latin America. 

Contribution to reducing climate risks 
and vulnerabilities in family farming; 

Potential for scale and replicability, 
considering the resources required for 
implementation; 

Involvement of players from the territory 
and family farmers in the development 
and implementation of the initiative; 

Relevance to the territory and its rela-
tionship with public policies, develop-
ment agendas and/or long-term plans;  

Opportunities to motivate action plans 
by farmer groups in the Greener Belt 
Project.

For the selection of initiatives, the following set 
of criteria was applied: 



Agrosmart
Linhares
Espírito Santo

Mulheres do GAU
São Miguel Paulista 
East Zone of São Paulo

UMAPAZ
Parelheiros
South Zone
District of São Paulo City

FUA
São Paulo
South Zone

Epagri
Municipalities of
Santa Catarina

LACAF
Florianópolis
Santa Catarina

Projeto SEHA-RMPA
Porto Alegre
Metropolitan Region
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Climate Resilience and Improved 
Water Management in Coffee 
Plantations in Espírito Santo 

According to statistics by the International Coffee Organiza-
tion, Brazil had a 36% share of world coffee production in 2019 
(ICO, 2019)1.As a result of rising temperatures and changes in 
precipitation, irrigation is considered one of the most import-
ant climate adaptation measures for coffee growing regions. 
(Pham, Y., Reardon-Smith, K., Mushtaq, S. et al., 2019)2. 

This is the context in which Agrosmart is, a digital agriculture 
startup that supports decision-making in the field. 

The focus of the solution proposed by Agrosmart is to provide 
accurate daily weather information to improve crop manage-
ment. This is only possible thanks to a package that consists 
of a digital rain gauge, soil moisture sensors and weather sta-
tions located in a radius close to the 10 farms that comprise 
the pilot group, in the municipality of Linhares, Espírito Santo. 

Guidance on when and how much to irrigate coffee planta-
tions is made available directly through daily alerts sent by 
WhatsApp. Among the gains already identified, Agrosmart 
highlights not only the substantial savings in water and ener-
gy, but also increased productivity and improved grain quality.

With the conviction that processes are as important as results, 
Agrosmart operates in a continuous process of guidance, 
maintenance and monitoring of the farmers served. Through 
a web platform, the company follows the evolution of irrigation 
on farms over time. The initiative contributes as a measure of 
adaptation to climate change by optimizing the use of water 
for irrigation, especially in contexts where changes in the rain-
fall regime can lead to longer periods of drought. 

Linhares - Espírito Santo

ICO (2019b) International Coffee Organization Statistics. Int Coffee Organ. http://www.ico.org/trade_statistics.asp.
Last accessed on 7 April 2022. 

2. Pham, Y., Reardon-Smith, K., Mushtaq, S. et al. The impact of climate change and variability on coffee production:
a systematic review. Climatic Change 156, 609–630 (2019). https://doi.org/10.1007/s10584-019-02538-y 

Agrosmart
agrosmart.com.br
Andressa Piccin
andressa.piccin@agrosmart.com.br
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Highlights of the Initiative 
 
Result Indicators: Some of the main results achieved during 15 
weeks of implementation were the reduction of over 70% of 
water consumption in irrigation (19.5 million litres saved), over 
70% in power consumption savings, and 178 hours of produc-
er labor saved.

Multistakeholder Arrangement to Enable Implementation:
In this initiative, several actors are involved: Agrosmart, devel-
oper of the technology; an international foundation, executor 
of resources that works in projects of social impact around the 
world; and a multinational company in the food sector, creator 
and financer of the initiative, seeking adaptation to climate 
change in its value chain.

Benchmark for monitoring environmental, social and corpo-
rate governance indicators for large companies: Agrosmart is 
a benchmark for other companies in the food sector that seek 
to expand production, develop suppliers and ensure sustain-
ability standards, from the beginning of their value chain. 

Datasheet 
 
Initiative: Smart irrigation and improved water management
Organization: Agrosmart
Location: Linhares, Espírito Santo, Brazil

• It is a benchmark for other companies in the food sector that 
seek to expand production, develop suppliers and ensure en-
vironmental, social and corporate governance standards, from 
the beginning of their value chain. 

Photo description: Homogeneous blossoming, found on all farms served by the Agrosmart platform. Photographs taken 
in August 2021. Source: Reginaldo Oliveira, HRNS (2021). 

Agrosmart
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Urban farming in the
metropolis of São Paulo:
The experience of the Women’s 
Urban Farming Group
Collective (Mulheres do GAU) 
In the Tietê River floodplain in the São Miguel Paulista dis-
trict, in the east zone of São Paulo, the collective Mulheres do 
GAU (Women’s Urban Farming Group) was formed in 2014. 
The collective is comprised of migrant women from the Brazil-
ian northeastern region who work as urban farmers at green-
house Viveiro Escola União de Vila Nova, where the history of 
the group began. 

From a history of struggles for housing movements, from the 
creation of an urbanization project together with the Hous-
ing and Urban Development Company of the State of São 
Paulo (Companhia de Desenvolvimento Habitacional e Urba-
no do Estado de São Paulo - CDHU), through demands from 
residents for the implementation of green areas for commu-
nity use, women who are part of the Women’s Urban Farm-
ing Group (Mulheres do GAU) saw the area destined for the 

Viveiro Escola greenhouse as an opportunity to work  the land 
whilst generating income for the community. Currently with 9 
members, the collective is divided into two working fronts: the 
vegetable garden and the kitchen, in a work that permeates ur-
ban agriculture, environmental education and healthy eating. 

With the vegetable garden, they produce a wide variety of 
foods, besides the vegetables, fruits and Non-Conventional 
Food Plants (Plantas Alimentícias Não Convencionais - PANC) 
that are used in the kitchen itself, but also in solidarity actions 
with surrounding organizations, as an instrument to guarantee 
food security for vulnerable communities. With the kitchen, the 
group has also expanded its activities in the sale of prepared 
foods and in the provision of food services for events. The 
workshops are another key point of the project, where they 
promote various discussions and practical activities that per-
meate healthy eating, agroforestry management of vegetable 
gardens, bioconstruction, entrepreneurship and social busi-
ness, community management, health and physical well-be-
ing, among others. 

São Miguel Paulista 
East Zone of São Paulo

Mulheres do GAU
facebook.com/mulheresdogau
Vilma Martins
mulheresdogau.sp@gmail.com
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Highlights of the Initiative 
 
Female leadership: Built and self-managed by women, the col-
lective has supported income generation, environmental edu-
cation in schools and the resumption of healthy eating.

Green spaces in the city: Surrounded by buildings, the Wom-
en’s Urban Farming Group plays an important role in highlight-
ing the importance of green spaces in the urban and peripheral 
environment, and of contact with the land and food production.

Datasheet 
 
Organization: Mulheres do GAU (Women’s Urban Farming Group)
Location: São Miguel Paulista, East Zone of São Paulo mu-
nicipality, Brazil

Photographs by Fellipe Abreu 

Due to the agroecological practices they develop, the impor-
tance of maintaining green spaces in the city, by producing 
food and knowledge and generating income for the communi-
ty, Mulheres do GAU is an initiative that supports the reduc-
tion of vulnerability and exposure to climate change. Its mem-
bers promote a more resilient agriculture connected to food 
security and the reduction of inequalities, including by valuing 
Non-Conventional Food Plants.

Mulheres do GAU
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Responsible Consumers Cells: 
The formation of an agrifood
citizenship network in the
Metropolitan Region
of Florianópolis 
The Células de Consumidores Responsáveis - CCRs (Respon-
sible Consumer Cells) are an initiative of the Laboratório de 
Comercialização da Agricultura Familiar da Universidade Fed-
eral de Santa Catarina LACAF/UFSC (Family Farming Com-
mercialization Laboratory at the Federal University of Santa 
Catarina), an initiative launched in 2017 through a university 
extension project. The Responsible Consumer Cells were creat-
ed with the aim of expanding family farmers’ access to markets. 
Such cells are composed of groups of consumers who meet 
at a sharing meeting point (workplace, school) to receive food 
that has been produced, selected and transported by groups of 
farmers, based on organized demand. 

To organize this demand, the Responsible Consumer Cells 
(CCR) use an interesting format of direct sales by pre-order-
ing, in which, upon payment in advance and carried out peri-
odically, consumers purchase baskets of products with a min-

imum variety of foods and a fixed weight. This format allows 
for better production planning, food supply according to sea-
sonality, reduction of potential losses and greater security for 
the farmer. Another important point of this social technology, 
which helps the Responsible Consumer Cells function well, is 
the collective writing of a Statement of Shared Responsibili-
ties, adapted for each cell, in which farmers and consumers 
establish agreements aimed at mutual benefit and assumption 
of responsibility by the parties.

Currently, there are 13 cells serving approximately 500 con-
sumer families, which are supplied by 6 groups of smallhold-
ers (approximately 65 families) from different municipalities in 
Santa Catarina, forming an agroecological green belt around 
the Metropolitan Region of Florianópolis. Data from the Family 
Farming Commercialization Laboratory of June 2021 indicate 
that, in one month, 2,626 baskets (small and large) were sold, 
totaling 12,901.50 kg of organic food, which generated a turn-
over of BRL 80,778 for the 6 groups of ecological farmers 
certified by Rede Ecovida (Ecovida Network).  

Florianópolis - Santa Catarina

LACAF
lacaf.paginas.ufsc.br
Estevan Muñoz
estevanpmunoz@gmail.com
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Highlights of the Initiative
 
Risk sharing: The initiative contributes to risk sharing and re-
duction of climate vulnerabilities, insofar as potential losses 
and production breaks due to extreme weather events are 
shared by consumers, thus generating less economic risk de-
rived from these events. In addition, the initiative favours the 
production of food according to seasonality, by respecting the 
natural cycle of crops, thus preventing losses and favouring 
larger implementation of inputs to produce food out of season. 

Social role of the university: The initiative is of the social tech-
nology type and draws attention to the governance arrange-
ment with the involvement of the university, through extension 
projects with students, who manage the initiative, in addition 
to training and guides related to production planning.

Potential for replication: Each cell has its dynamics and agree-
ments that producers and consumers themselves establish. 
The agreements can be of the most varied types; there are 
Responsible Consumer Cells that have gone so far as to cre-
ate a fund to pay farmers’ holidays.

Datasheet 
 
Initiative: Células de Consumidores Responsáveis - CCRs 
(Responsible Consumer Cells)  
Organization: Laboratório de Comercialização da Agricultura 
Familiar da Universidade Federal de Santa Catarina
LACAF/UFSC (Family Farming Commercialization Laboratory 
at the Federal University of Santa Catarina)
Location: Florianópolis, Santa Catarina, Brazil, and surround-
ing municipalities 

Photographs: Database of the Laboratório de Comercialização da Agricultura Familiar da Universidade Federal de Santa 
Catarina (LACAF/UFSC). 

LACAF
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No-Tillage Farming System
for Vegetable Production (SPDH)
as a method of coping with 
climatic effects on food
production  
The scenario of vegetable production in Brazil follows the con-
ventional production system, based on technical monoculture 
associated with excessive soil movement and the indiscrim-
inate use of chemical fertilizers and pesticides. This context 
has generated marked degradation and loss of soil, reduced 
availability and quality of food, contamination of natural re-
sources and worsening of the quality of life in rural areas. 

Based on these difficulties, Empresa de Pesquisa Agropecuária 
de Pesquisa e Extensão Rural de Santa Catarina – EPAGRI, 
(the Agricultural Research and Rural Extension Company of 
Santa Catarina), an agricultural extension and research agen-
cy of the state, began a search for solutions that could lead to 
another path, which would reduce environmental impacts, pro-
duction costs and the farmer’s dependence on factors exter-
nal to the farm. In this context, the No-Tillage Farming System 
for Vegetable Production emerges (Sistema de Plantio Direto 

de Hortaliças – SPDH), whose main goal is to promote plant 
health. One of its bases is the promotion of plant comfort in the 
growing environment, by reducing climatic and management 
stresses. Therefore, it is essential to maintain a permanent soil 
cover with straw and/or vegetation in the cultivation areas.

The work with the SPDH developed in the communities begins 
with the creation of Study Crops, which are commercial plant-
ing areas to be conducted under the principles of the system. 
They are spaces for reflection, construction and mediation of 
popular and scientific knowledge, where both producers and 
technicians are trained to interpret and practice the steps 
for building the new production system and the relationship 
among those involved in the process. The SPDH allows the 
reconstruction of the cultivation environment with a reduction 
in the use of inputs and the climatic effects on production, as 
well as improved food quality, without loss of productivity.

Municipalities of Santa Catarina

Epagri
epagri.sc.gov.br
Marcelo Zanella
marcelozanella@epagri.sc.gov.br
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Highlights of the Initiative
 
Greater climate resilience: By reducing soil temperature and 
thermal amplitude, cover plants promote the elimination of 
erosive processes, increase the infiltration of rainwater by up 
to four times compared to the conventional system and also 
promote its storage due to restructuring of soil by organic mat-
ter and biological activity. Recently, with the repetitive weather 
events of drought, there was a reduction of up to 80% in the 
use of water for irrigation in crops that follow this system.

No-Tillage Farming System for Vegetable Production is ex-
panding: In the last 10 years, 1,100 hectares of the system 
were implemented, maintaining more than 400 families in the 
peri-urban regions that comprise the green belt of the met-

ropolitan region of Florianópolis. Reduction of field losses of 
30% on average, increase in production efficiency, reduction 
in production costs by up to 50%, reduction of up to 80% in 
the use of chemical products and up to 60% in soluble fertil-
izers, thus improving soil quality and household income.

Datasheet 
 
Initiative: No-Tillage Farming System for Vegetable Produc-
tion (Sistema de Plantio Direto de Hortaliças - SPDH)
Organization: Empresa de Pesquisa Agropecuária de Pesqui-
sa e Extensão Rural de Santa Catarina – EPAGRI, (Agricultur-
al Research and Rural Extension Company of Santa Catarina)  
Location: Municipalities of Santa Catarina state, Brazil

 Photographs by Fellipe Abreu 

Epagri
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Education as a strategy
for reducing vulnerabilities:
The Parelheiros School
of Agroecology 

In the city of São Paulo, the 2014 Strategic Master Plan estab-
lished the demarcation of approximately 30% of the city terri-
tory as a Rural Zone. This definition created fertile ground for 
the development of several initiatives aimed at the ecological 
production of food by family farmers, in addition to environ-
mental conservation in territories that are important for water 
supply. 

One of these initiatives took place in 2020, in the district of 
Parelheiros, in the south zone of São Paulo city. The district 
is characterized by presenting a mosaic comprised of envi-
ronmental protection units, fragments of Atlantic Forest, ag-
riculture and ecotourism areas, and urban centres scattered 
throughout the region. 

In terms of reducing risks and vulnerabilities, the territory of 

Parelheiros presents the most critical socioeconomic indica-
tors in the city of São Paulo, according to the Social Vulner-
ability Map, prepared in agreement between the Centre for 
Metropolitan Studies of the Brazilian Center of Analysis and 
Planning – CEM-CEBRAP and the Secretaria de Assistência 
Social da Prefeitura de São Paulo (Social Assistance Depart-
ment of São Paulo City). In addition to precarious housing 
conditions, the region is characterized by a lack of access to 
sewage and drinking water, as well as risks associated with 
landslides and floods.

In this context, the Escola de Agroecologia de Parelheiros 
(Parelheiros School of Agroecology) seeks to take the lead in 
measures to promote environmental and socio-environmen-
tal education for the sustainable development of the region. 
Its performance is based on the dissemination of agroecolog-
ical practices and the construction of knowledge, values and 
skills, and the provision of experiences aimed at the exercise 
of citizenship, seeking solutions to current and future environ-
mental problems.

Parelheiros - South Zone
District of São Paulo City

UMAPAZ
bit.ly/3d725tj
Meire Aparecida Fonseca de Abreu
escoladeagroecologia@prefeitura.sp.gov.br
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Highlights of the Initiative
 
Social technology for adapting to climate change: At the 
school, in addition to two classrooms and other shared learn-
ing spaces, there are showcases of 12 easy-to-implement and 
low-cost sustainable technologies that promote the autonomy 
of family farmers in the region, e.g., irrigation systems, biodi-
gester, sanitation techniques.

Participatory governance arrangement: The management of 
the structure is shared among the Municipality of São Paulo, 
Municipal Departments and the civil society, being a bench-
mark for other municipalities.

Community strengthening: The school addresses aspects of 
strengthening local social relations by promoting the manage-
ment of socio-environmental and cultural knowledge in the 
community, in addition to enhancing existing environmental 
education initiatives.

Datasheet 
 
Initiative: Escola de Agroecologia de Parelheiros (Parelheiros 
School of Agroecology) 
Organization: UMAPAZ, da Secretaria Municipal do Verde 
e do Meio Ambiente da Prefeitura da Cidade de São Paulo 
(Open University of the Environment and Culture of Peace of 
the Municipal Department of Green Areas and Environment 
of São Paulo City)
Location: Parelheiros, South Zone district of São Paulo city

 Photographs: EAP/UMAPAZ 

UMAPAZ
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Fundo Agroecológico - FUA
(Agroecological Fund):
An instrument to protect
rural areas against urban
sprawl 

Fundo Agroecológico - FUA (Agroecological Fund) is an initia-
tive created by the Associação pela Propriedade Comunitária 
(Association for Community Property) in 2021. It was con-
ceived from the Acesso à Terra para Agricultura Justa (Access 
to Land for Fair Agriculture) Project, financed by Ibirapitanga 
Institute. The objective of the initiative is to obtain rural prop-
erties by purchase or donation, and register them in the name 
of a non-profit association that makes lease agreements on 
fair terms with agroecological farmers. If there is a change in 
plans or the farmer retires, the land goes back to the Agroeco-
logical Fund and is redistributed to another farmer who is able 
to continue making good use of the plot of land. To buy ru-
ral properties, the Fund mobilizes resources from civil society 
through collective financing, consumer groups and the sale of 
products. 

Fundo Agroecológico is based on the model of safeguard-
ing land and leasing through clear contracts and fair values   
for the smallholder, which creates an important mechanism 
for protecting the farmer’s activity. It guarantees their perma-
nence on the land with dignity through security in tenancy re-
lationships. The purchase of land by the Agroecological Fund 
is a long-term project – and also with lasting effects – but the 
action of the Fund it is not limited to hoping to have resourc-
es available for the purchase of rural properties. The initiative 
also created a consumer group as a way to support the flow 
of production to producers located in the Rural South Zone of 
the city of São Paulo, where the project was initiated. The pro-
posal is to maintain the relationship and strengthen the bond 
with the farmers of the partner agricultural units in the district 
of Parelheiros and guarantee their activity in the farming, gen-
erating income, until the moment in which the Agroecological 
Fund manages to acquire its first land.

São Paulo
South Zone

FUA
fundoagroecologico.org
Fundo Agroecológico 
fundoagroecologico@fundofica.org
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Highlights of the Initiative
 
Containment of the urban sprawl: By acting in order to reduce 
the pressure of urbanization in a metropolitan territory, Fundo 
Agroecológico contributes to mitigating the effects of climate 
change, since the change in land use, from vegetated areas 
to urbanized, impermeable areas, is a factor that exacerbates 
the global component of climate change.

Key figures: Through matchfunding project Todo Cuidado 
Conta (Every Care Counts), the Agroecological Fund raised a 
total of BRL 75,920 with the support of 104 donors.

Outlook: In its new phase, the Agroecological Fund has seen 
itself in the following way: Agroecological Fund of the Present, 
working with the Consumption and Relationship Group with 
both ends of the consumption chain; the Agroecological Fund 
of the Future, raising funds for the purchase of land; and the 
Agroecological Fund for the Others, which seeks to format 

Photograph by Fellipe Abreu 

The initiative to create a fund to purchase rural properties and 
allocate them to those who need land plays a very important 
role in containing real estate speculation and the spread of ur-
ban sprawl, especially in metropolitan regions, as is the case 
of the Metropolitan Region of São Paulo. 

the replicability of the project, by building a tool/platform that 
helps agroecological farmers to find unused land.

Datasheet 
 
Initiative: Fundo Agroecológico – FUA (Agroecological Fund)
Organization: Associação pela Propriedade Comunitária
(Association for Community Property)
Location: South Zone of São Paulo Municipality, Brazil

FUA
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UFRGS develops a project
that combines production
systems with environmental
protection in the Metropolitan 
Region of Porto Alegre 
The Federal University of Rio Grande do Sul (UFRGS) devel-
oped a research and extension project with the objective of 
consolidating sustainable production systems in a group of 
cooperatives in the Metropolitan Region of Porto Alegre. With 
financial support from the National Council for Scientific and 
Technological Development - CNPq (Notice 20/2017 – NEXUS 
II) and the Foundation for Research of the State of Rio Grande 
do Sul (FAPERGS), the work was performed in two agrarian 
reform settlements in the Metropolitan Region of Porto Alegre, 
Filhos de Sepé, in the municipality of Viamão, and Capela, in 
Nova Santa Rita, both in Rio Grande do Sul. 

These settlements have as their main activity the production 
of rice, followed by fruit and vegetable cultivation in an agro-
ecological system. In the project, studies were conducted on 
the quality of water and soil used in rice farming, the installa-
tion of a No-Tillage Farming System (SPDH) was carried out, in 

addition to experimentation with alternative fertilizers in vege-
tables. It also supported initiatives aimed at better occupation 
of plots of land, with the introduction of Agroforestry Systems 
(SAFs). 

A wide network of organizations was involved in the project, 
such as the Instituto Nacional de Educação, Ciência e Tec-
nologia do Rio Grande do Sul - IFRS (Federal Institute of Ed-
ucation, Science and Technology of Rio Grande do Sul); the 
Associação Riograndense de Empreendimentos de Assistên-
cia Técnica e Extensão Rural – EMATER/RS (Technical As-
sistance and Rural Extension Enterprises Association of Rio 
Grande do Sul), the Instituto Rio Grandense do Arroz – IRGA 
(Rio Grande do Sul Rice Institute), three cooperatives of farm-
ers, managers of Environmental Protection Units, in addition 
to production groups operating in settlements in the state.

Metropolitan Region - Porto Alegre

Projeto SEHA-RMPA
repositorio.ufsc.br/handle/123456789/199030
Paulo César do Nascimento
 pcnasc@ufrgs.br
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Highlights of the Initiative 
 
Territorial governance: By articulating a set of players, the 
initiative can promote territorial governance that encourages 
production systems that are more sustainable and resilient to 
climate change.

University involvement: Importance of the project in the training 
of students, both at undergraduate and graduate levels. Sev-
eral undergraduate students in Agronomy and Environmental 
Management at the Federal University of Rio Grande do Sul 
(UFRS), and in Environmental Management at the Federal In-
stitute of Education, Science and Technology of Rio Grande 
do Sul (IFRS), have participated in the work as Interns and Ex-
tension Scholars. 

Outlook: With financial support, the project is expected to ex-
pand its activities in other locations, involving traditional com-
munities, greater engagement of the settlers and their repre-
sentative bodies in the current initiative, in addition to continuing 
to support the workshops on Agroecological School Gardens.

Datasheet 
 
Initiative: Projeto SEHA-RMPA: Segurança energética, hídrica 
e alimentar em localidades de produção de base agroecológi-
ca na região metropolitana de Porto Alegre (SEHA-RMPA 
Project: Energy, water and food security in agroecologically 
based production locations in the Metropolitan Region of Por-
to Alegre)
Organization:  Universidade Federal do Rio Grande do Sul – 
UFRGS (Federal University of Rio Grande do Sul)
Location: Metropolitan Region of Porto Alegre

Photograph: UFRGS 

Projeto SEHA-RMPA
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Working on Adaptation
to Climate Change With 
Family Farmers 

After the study to understand both the dynam-
ics of agriculture in the selected territory and 
the climatic trends that affect it, and the efforts 
to map existing adaptive measures, it is time to 
go to the field to share the information gathered 
with the farmers and to think collectively about 
the priority actions.  

Efforts to raise awareness and engage farmer 
groups between November 2021 and February 
2022 included the following actions: 

Onsite visits and/or telephone conversations 
with cooperatives and associations that have 
worked with FGVces in previous projects, such 
as the COOPROJUR (Cooperative of Rural 
Producers of Jundiapeba and Region) and the 
AAZL (East Zone Farmers Association); 

Contact with technicians from the Coordination 
of Integral Technical Assistance (CATI), a public 
agency responsible for technical assistance to 
farmers in the state of São Paulo, and from the 
agriculture departments in the municipalities in 
the territory of operation; 

Two virtual meetings for the institutional pre-
sentation of the project, the first held on Febru-
ary 24, 2022, with the Coordination of Integral 
Technical Assistance of the Mogi das Cruzes 
office. Around eight people linked to the CATI 
or to the agriculture and environment depart-
ments of the municipalities of Suzano and 
Salesópolis participated in the conversation; 

and the second on March 4, 2022, with rep-
resentatives of the “Connect the Dots” Project, 
an initiative developed by the Department of 
Urbanism and Licensing of the municipality of 
São Paulo, together with other municipal de-
partments and bodies, which seeks to support 
local agriculture as strategy to strengthen rural 
territories in the south zone of the municipality.  

These meetings were important moments for 
aligning expectations, building strategies, as 
well as engaging producers and strengthening 
relationships with governmental players in view 
of the possibilities of the project. In addition, 
they also played a role in inspiring a stronger 
role in the public sphere regarding the impacts 
of climate change on agriculture.  

To facilitate the maintenance of the engagement 
of groups and the exchange of information and 
expectations about the project, WhatsApp 
groups were created with some of the farm-
er organizations, as this is a communication 
channel that is widely used by them. Materials 
about the project and audiovisual pieces were 
prepared to be distributed among the groups. 

Please watch the video made
for engagement and awareness
of producer groups:  
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COOPROJUR – Cooperativa dos Produ-
tores Rurais de Jundiapeba e região (Co-
operative of Rural Producers of Jundiape-
ba and region): 
The oldest of the three existing cooperatives 
in the Santo Ângelo Sustainable Development 
Project, in the settlement known as Chácara 
dos Baianos, in the district of Jundiapeba in the 
municipality of Mogi das Cruzes, state of São 
Paulo. It was founded in 2010 and currently 
has 30 members, who produce vegetables in a 
conventional system and whose main markets 
are institutional purchases. 

COOPAVAT – Cooperativa dos Produtores 
Agrícolas do Cinturão Verde do Alto Tietê 
(Cooperative of Agricultural Producers of 
the Green Belt of the Alto Tietê River Ba-
sin): 
It was the second cooperative created at Chá-
cara dos Baianos in 2011, and currently has 34 
members. With a production focused on veg-
etables in a conventional system, the coopera-
tive also serves different institutional markets in 
the region, such as the National School Food 
Programme (PNAE). 

COOPASAT – Cooperativa dos Produtores 
Agrícolas Solidários do Alto Tietê (Cooper-
ative of Solidarity Agricultural Producers 
of the Alto Tietê River Basin):
It is the newest of the three cooperatives at 
Chácara dos Baianos, founded in 2020, and 
committed to supporting the agroecological 

transition of its members. Producers have the 
support of Agrisud, a non-governmental or-
ganization, which has supported this process. 
They mainly supply their products to institution-
al purchases.  

Associação dos Pequenos Agricultores e 
Produtores Rurais do Casqueiro e região 
(Association of Small Farmers and Rural 
Producers of Casqueiro and region):
The association, created in 2003, is locat-
ed in the settlement known as Fazenda Casa 
Grande, in the Casqueiro neighborhood, in 
Biritiba-Mirim. It has 30 producers who grow 
fruits, leafy greens and vegetables (especially 
roots such as cassava and sweet potato) in 
conventional management. They also supply 
much of what they produce to institutional mar-
kets, such as the Food Acquisition Programme 
(PAA).   

COOPROAT – Cooperativa dos Produtores 
Rurais do Alto Tietê (Cooperative of Rural 
Producers of the Alto Tietê River Basin):
It is a recent cooperative, founded in 2022, also 
located in Biritiba-Mirim and has 24 members. 
Its producers grow vegetables in convention-
al management, with emphasis on the various 
types of lettuce, endive, broccoli, cabbage, 
chard and seasonings.

CAMAT – Cooperativa Agrícola Mista do 
Alto Tietê (Mixed Agricultural Cooperative 
of the Alto Tietê River Basin):
CAMAT was founded in 1991 in the municipali-
ty of Salesópolis, focusing on the production of 
eucalyptus. It has more than 200 members. Re-
cently, some cooperative members, especially 

The ten farmers
groups participating
in the project are:
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young adults who are the children of farmers, 
have also started to invest in the production of 
agroecological vegetables as a way of diversi-
fying production and income with crops with 
shorter cycles.  

AAZL - Associação  dos Agricultores da 
Zona Leste (East Zone Farmers Associa-
tion):
The Association of Organic Producers of São 
Mateus, known as East Zone Farmers Associa-
tion (AAZL), has members in the neighborhoods 
of Guaianases, Cidade Tiradentes and São Mi-
guel Paulista, located in eastern São Paulo. It 
currently has about 20 members, whose main 
sales channel is organic fairs.

Groups in Parelheiros, South Zone of São 
Paulo:
Two groups from the Parelheiros district, locat-
ed in southern São Paulo, participated in the 
project:

1. A group articulated by the Agroecological 
Fund (FUA) an initiative selected in the invita-
tion to present cases of the project (see Chap-
ter 3). Approximately 10 farmers participate in 
this collective, who mainly produce vegetables, 
legumes and Non-Conventional Food Plants 
(PANC) in an agroecological way, some of whi-
ch are part of the Producers Cooperative in 
the Region of Environmental Protection Areas 
(APAs) of Bororé-Colônia and Capivari-Monos 
(COOPERAPAS);

2. A second group articulated by the team of 
“Connect the Dots” Project. The group is com-
prised of about 5 agroecological farmers and 

had the wide participation of technicians from 
Connect the Dots and the South Zone Ecolo-
gical Farming House, supervised by the Muni-
cipal Department of Economic Development, 
Labour and Tourism.

Group in Suzano, State of São Paulo:
The farmer group in the municipality of Suzano 
was articulated by the Coordination of Integral 
Technical Assistance of the Mogi das Cruzes 
office, with support from the Departments of 
Agriculture and Environment of the Municipality 
of Suzano and also from the rural union. The 
group is not yet formally organized, but is com-
prised of 15 farmers who produce mostly ve-
getables, but also some livestock and forage 
plants. Representatives of the CATI, municipal 
government and civil society also participated 
in the technical workshops.
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Figure 18: Producer organizations participating in the project. 
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Field activities were structured in three mo-
ments of interaction with the participating farm-
ers and took place between March and June 
(see Figure below). The training course culmi-
nated in the collective construction of an action 
plan for measures to adapt to climate change 
for each group.

In addition to the workshops, the project orga-
nized two field activities in Mogi das Cruzes and 
Biritiba-Mirim with the objective of approaching 
the No-Tillage Farming System for Vegetable 
Production (SPDH), an initiative selected in the 
invitation to present cases of the project, in an 
exchange of knowledge (see Chapter 3). The 
SPDH adopts a series of principles that are 
more sustainable in food production and more 
resilient to climate change. 

In view of the conventional management pro-
file of producers in these municipalities, con-
tact with SPDH was a way of subsidizing the 
very construction of action plans for adapta-
tion, since the practice is a potential measure 
to adapt to climate change. 

The sharing of experience was led by Marcelo 
Zanella, Regional Coordinator at the Agricultur-
al Research and Rural Extension Company of 
Santa Catarina state (EPAGRI), which has been 
implementing this system for over 25 years. 
The meetings also included the participation 
of partners from CATI and from the Conect the 
Dots Project.

Workshop 1 
MARCH I APRIL

Workshop 2
MAY

Fieldwork Days 
MAY

Workshop 3
JUNE

Construction of a 
timeline of farmers’ 

perceptions of 
climate change;                    

Presentation of the 
main climate trends 
for each municipality 

in the group.

Presentation of 
Vulnerability

and Exposure
dimensions; 

Prioritization of
Climate Threats and 

Vulnerability and
Exposure Factors; 

Construction of
a future scenario for 

the group in the
face of threats and

priority factors. 

Exchange of
practices among
EPAGRI, farmers
from Mogi das

Cruzes and
Biritiba-Mirim and 
technicians from

CATI and Connect 
the Dots on the

No-Tillage Farming 
System for Vegetable

Production.

Recapitulation of
the Risk Flower
(Vulnerability,
Exposure and

Climate Threat)
and the built

Scenario; 

Construction of
the Action Flower

(set of Action Plans). 

Figure 19: Training course with farmers.
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Workshop 1 
In the first workshop, the construction of a 
timeline was started. The activity encouraged 
participants to report, according to their per-
ception, how they saw the climate in the past, 
for instance, if it rained more, if there was more 
frost or concentrated rains, how the tempera-
ture varied, what types of products they grew, 

In the second moment of the workshop, the 
main results of the study of climate trends for 
the municipality where each group is located 
were presented. To perform this activity, a ma-
jor concern was that the technical information 
contained in the maps was easy to understand 
and interpret by the participants. In this way, 
there was an effort by the FGVces facilitators 
to teach the content and the way to explain 

etc. Then, a reflection was made on how they 
perceive the climate today. They were encour-
aged to share their experiences with extreme 
weather events and also the impacts that such 
changes have on both production and quality 
of life in general. 

Figure 20: Summary of perceptions of various groups in the construction of the timeline.

the climatic trends that had been identified (see 
Figures 21 and 22). All maps of climate trends 
for the zone where the group was located were 
approached (total rainfall, heavy rain, dry days, 
average minimum and maximum temperatures, 
high temperatures, water deficit and surplus).

More intense and
concentrated rains,

followed by heat and
intense sun. Hotter

summer. Wider
temperature range. 

Increased drought.
Lack of water, difficulty

in capturing and
storing it. There is

no more frost. 

Delay and break in production. 
Increased costs

(irrigation, labour), inferior 
product quality. 

Controlled rains.
More intense rains.

Frost at the right time. 
Safer, more stable

climate and clear and 
well-defined periods

for planting. 

The
previous
situation 

Plenty of
water springs. 

Greater control and
notion of the price of
production. Need to

use less fertilizer.

Other problems such as 
urbanization of rural areas, 

real estate speculation 
and lack of infrastructure. 

Flowering out of season. 
Impact on soil fertility. 
Increased proliferation
of pests and diseases. 

The
current

situation 
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Average minimum and maximum temperatures

Figure 22: Example of modification in the presentation of data on the trend of variation of dry days, showing only the 5 municipal-
ities where there is a group of producers, and highlighting the municipality of Mogi das Cruzes 

Dry days

Figure 21: Example of modification in the presentation of data on the trend of temperature variation, showing only the 5 munici-
palities where there is a group of producers, highlighting the municipality of São Paulo
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To deepen the discussion, after presenting the 
climate trends based on the study and also on 
the perception of farmers, participants were 
asked what impacts on production – as well 
as on the daily lives of farmers – would occur 
in relation to each one of the climate trends. 
This important and rich reflection served as a 
basis for the construction of future scenarios 
and actions aimed at adaptation in the follow-
ing meetings. 

Workshop 2    
Once the main climate threats to the region 
were identified, the second workshop focused 
on working with the groups to build future sce-

narios, consisting of identifying the extent to 
which farmers are vulnerable and exposed to 
climate change and which paths need to be 
taken so that they can become more resilient. 

The first step was to recapitulate the informa-
tion contained in the study on climate trends. 
For this, the information shared in the previous 
workshop was systematized in a simplified way, 
as shown in Figure 23. Climate threats were 
then addressed by using the risk flower meth-
odology, which identifies the risks associated 
with climate change in three dimensions: Cli-
mate Threats, Vulnerability and Exposure (more 
details on this framework in Chapter 2). 

Figure 23: Summary of climate trends for the municipality of Salesópolis 

Summary – Climate Trends 
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Then, the group was invited to reflect on the 
climate threats that were indicated in the study 
and assess whether they made sense in the 
context in which the participants live. The dis-
cussion was deepened in order to choose a 
set of priority climate trends in relation to the 
reality of the group (e.g., significant increase 
in number of dry days, more intense and con-
centrated rains, increase in number of very hot 
days). The threats defined as priorities guided 

Figure 24: Set of climate threats prioritized by one of the cooperatives: Increased number of days with waterlogged soil (Red); 
Increased number of intense frosts (Yellow); Days with high temperature, heavy rains associated with hail (Green).

both the construction of the scenario, contain-
ing the vision of future of the group, and the ac-
tion plan to be worked on at the next meeting. 
Such prioritization was based on traffic lights, 
in which red indicates elements with a high de-
gree of relevance, yellow an intermediate level 
and green a lower degree of relevance.
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Figure 25: Prioritization of factors of vulnerability and exposure by one of the cooperatives.

After prioritizing the climate threats, it was time 
to discuss the other criteria that make groups 
more or less resilient to climate change, accord-
ing to the Risk Flower methodology. Farmers 
were invited to assess how they are in relation 
to the factors of vulnerability and exposure. The 
presentation of each of the factors and how 
they are associated with climate risks was fol-
lowed by a new prioritization exercise. 

Elements such as diversity of agricultural crops, 
collective organization, access to technical 
assistance and land use were discussed and 
equally prioritized by means of the traffic light 
assessment, which indicated the degree to 
which the group is vulnerable and/or exposed 
to such climatic threats. 
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The last exercise done in the second workshop 
began with the collective construction of climate 
risk scenarios, which would point out ways to 
be built with farmers by imagining possibilities 
for the future. Through the activity, some mes-
sages were conveyed, such as understanding 
that the future is not just a continuation of past 
relationships and dynamics, but can also be 
shaped by human choice and action. Or that 
the future cannot be predicted, but exploring 
the future can guide present decisions. These 
notions are important and should be highlight-
ed to empower farmers to act to deal with the 
given climate trends. 

Figure 26: Scenario building exercise (indicated by blue slips) of one of the groups.  

The collective construction of scenarios made 
it possible for participating farmers to see 
through the lens of climate change a series of 
challenges they have already experienced. For 
example, the relationship between the type of 
irrigation they use, land use and occupation  in 
their surroundings and the need for a public 
policy that supports the implementation of ad-
aptation measures in the face of the prioritized 
climate threats.  
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Workshop 3 
The third and final workshop aimed to prepare 
the group for action, focusing on the ideas that 
had been raised in the previous meeting and 
that would lead producers to a less vulnera-
ble situation, less exposed to climate threats. 
Preparation for action was performed based on 
the action plans. 

In this sense, the construction of an “Action 
Flower” was proposed: The core of the flower 
represents the goal the group wants to achieve 
(greater adaptation to climate change); the pet-
als, the actions that need to be performed; the 
stem, the organizations and players that can 
contribute to the process; and the roots the el-
ement of support and nutrition, represented by 
the farmers themselves.  

The actions written on each petal were built from 
the previous systematization of the information 
contained in the climate risk scenarios, made 
as the last activity of Workshop 2. Each petal 
was suggested by the mediators and had its 
relevance assessed by the farmers. Some pet-
als were suggested directly by the group and 
were integrated into the poster. As the partner 
organizations or players to be accessed were 
being mentioned, the partner slips were being 
written. The part of the roots was written only at 
the end of the workshop, when there was also 
a moment of assessment of the entire training 
cycle. Each member of the group was invited 
to stick their personal identification sticker onto 
the poster, thus representing greater individual 
and collective commitment to putting the “Ac-
tion Flower” into practice. 

Figure 27: The Action Flower of one of the farmer groups.
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The second part of the workshop consisted of 
a practical activity of filling out an action plan 
form, aiming to organize what would need to 
be done, step by step, so that the actions of 
adaptive measures could be implemented, by 
identifying deadlines and key people, as well 

More than filling out the action plan form, the 
activity was intended to share a simple deci-
sion-making tool that can also be used on oth-
er occasions by farmers. 

Figure 28: Example of an action plan form.

as possible supporting organizations. The ex-
ercise was done in a participatory manner, in 
small groups and facilitated by one of the mem-
bers of FGVces team. The groups chose which 
action petals would be worked on in the exer-
cise. 
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End of a Journey,
Beginning of Another  

The next moment of interaction with the farm-
ers was at the closing event of the project. The 
meeting took place in person at the Parelheiros 
School of Agroecology (an initiative of the Mu-
nicipal Department of Green Areas and Envi-
ronment of São Paulo City) and was attended 
by farmers, as well as members of the network 
of players that the project mobilized throughout 
its execution, comprised of representatives of 
producer organizations, civil society, govern-
ment, companies and teaching and research 
institutions. 

The project team still has the task of systematiz-
ing all the materials presented and produced at 
the meetings and delivering them to each par-
ticipating group. The content to be consolidat-
ed digitally and analogically includes: i) an anal-
ysis of climate trends identified in the territories 
where each group is located; ii) a timeline re-
cord of farmers’ perceptions of climate change 
and other factors related to climate risk; iii) a 
figure with the prioritization of climate threats, 
vulnerability and exposure factors; iv) the orga-
nization of the Action Flower with its respective 
plans. 

The ideas and outlook on continuing the project 
and working with the farmers will be discussed 
in the next Chapter. 
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Chapter

5
Learnings and
opportunities arising
from the project
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The intention to promote adaptation to climate 
change by family farming is no easy task. In the 
same territory of the green belt of São Paulo, 
each group, each farmer was able to express 
their ideas, their desires and their plans for the 
future during the meetings that the project held. 
The process of collectively building adaptation 
action plans was just a tool, a first exercise to 
support those responsible for producing most 
of the food consumed by people, for them to 
become less vulnerable to climate change that 
affects their lives so much. 

The actions considered were of different na-
tures. The different elements present in our 
analysis were considered, actions that depend 
to a greater or lesser extent on other players 
in the food chain, and that have different levels 
of complexity to be put into practice. Still, the 
opportunities that the first project cycle holds 
are vast. During the fieldwork days held, a pos-
sibility of exchanging experiences and cooper-
ation between two state public bodies for the 
promotion of productive systems more resilient 
to extreme climatic events was opened. It was 
also noted the interest of local public managers 
in continuing the action plans developed with 
the farmers, by incorporating them into the 
public agenda. 

In this sense, it is observed that the Greener 
Belt Project was responsible for initiating the 
approach to climate and family farming, espe-
cially in the context of the metropolitan region 
of São Paulo, which was the objective of this 
pilot project. It is believed that the expansion 
of the engagement of both public and private 
sectors, the strengthening of local institution-
al capacities, as well as the promotion of the 

implementation of action plans developed by 
farmers are ways to contribute to adapting to 
climate change. 

Following this line of thought, FGVces envisions 
a work of continuity with some work paths, 
ranging from increasing the number of farmers 
participating in the training cycle proposed in 
Cycle 1 to monitoring the action plans already 
prepared by the participating groups. This in-
volves new training workshops on themes for 
the groups and also increased articulation and 
exchange of knowledge with public bodies and 
other players in the ecosystem of support for 
family farmers.  

Thus, the initiative will be able to expand its 
contribution to making the green belt of São 
Paulo a more resilient territory, adapted to cli-
mate change, resulting in a better quality of life 
for those who live in and depend on it. 
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