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Abstract - The managements adopted in agroecosystems may interfere positively or negatively in 
the different ecosystem services (ES). Understanding the perception of ES and its importance is 
very relevant for family farming public policies, in accordance with practices that can mitigate the 
effects of climate change and create resilience for agroecosystems, with environmental gains for the 
entire society. With increased understanding in this sense, it is possible to improve the management 
of the agroecosystem and increase the degree of positivity of interferences in the ES. The objective 
of this work is to analyze the perception of ES by farmers located in peri-urban areas. The study 
was carried out in the Comuna da Terra Irmã Alberta, a pre-settlement established in the capital 
of São Paulo State, with participative observation and application of semi-structured interviews 
with key informants. The most perceived ES were those related to ecosystem support functions 
and culture, the most mentioned being: “nursery”, “cultural identity”, “food”, “sound regulation”, 
“aesthetic appreciation” and “air quality”. Sociocultural aspects and the spatial context in which they 
are inserted influenced the perception of ecosystem services. The presence of agroforestry backyards 
was the most prominent factor influencing the perception of SE.

Keywords: Agroforestry backyards. Agroecological transition. Family farming.

Percepção de serviços ecossistêmicos por agricultores periurbanos em São Paulo, 
SP, Brasil

Resumo - Os manejos adotados nos agroecossistemas interferem positiva ou negativamente nos 
diferentes serviços ecossistêmicos (SE). Compreender a percepção do SE e sua importância é muito 
relevante para as políticas públicas da agricultura familiar, de acordo com práticas que possam 
mitigar os efeitos das mudanças climáticas e criar resiliência aos agroecossistemas, com ganhos 
ambientais para toda a sociedade. Com o aumento desse entendimento, é possível aprimorar o 
manejo do agroecossistema e aumentar o grau de positividade das interferências no SE. O objetivo 
deste trabalho é analisar a percepção do SE por agricultores localizados em áreas periurbanas. O 
estudo foi realizado na Comuna da Terra Irmã Alberta, pré-assentamento estabelecido na capital 
do Estado de São Paulo, com observação participante e aplicação de entrevistas semiestruturadas 
com informantes-chave. Os SE mais percebidos foram aqueles relacionados às funções de suporte 
ecossistêmico e à cultura, sendo os mais citados: “berçário”, “identidade cultural”, “alimentação”, 
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“regulação sonora”, “valorização estética” e “qualidade do ar”. Os aspectos socioculturais e o contexto 
espacial em que estão inseridos influenciaram a percepção dos serviços ecossistêmicos. A presença 
de quintais agroflorestais foi o fator que mais influenciou a percepção de SE.

Palavras-chave: Quintais agroflorestais. Transição agroecológica. Agricultura familiar.

Percepción de los servicios ecosistémicos por agricultores periurbanos en São Paulo, 
SP, Brasil

Resumen - Los manejos adoptados en los agroecosistemas interfieren positiva o negativamente en 
los diferentes servicios ecosistémicos (SE). Entender la percepción de los SE y su importancia es muy 
relevante para las políticas públicas de agricultura familiar, de acuerdo con prácticas que puedan 
mitigar los efectos del cambios climáticos y generar resiliencia a los agroecosistemas, con ganancias 
ambientales para toda la sociedad. Con el aumento de esta comprensión, es posible mejorar la gestión 
del agroecosistema y aumentar el grado de positividad de las interferencias en los SE. El objetivo de 
este trabajo es analizar la percepción de SE por parte de agricultores ubicados en áreas periurbanas. 
El estudio se llevó a cabo en la Comuna da Terra Irmã Alberta, un pre-asentamiento establecido 
en la capital del estado de São Paulo, con observación participativa y aplicación de entrevistas 
semiestructuradas con informantes clave. Los SE más percibidos fueron los relacionados con las 
funciones de apoyo al ecosistema y la cultura, siendo los más mencionados: “vivero”, “identidad 
cultural”, “alimentación”, “regulación sana”, “apreciación estética” y “calidad del aire”. Los aspectos 
socioculturales y el contexto espacial en el que se insertan influyeron en la percepción de los servicios 
ecosistémicos. La presencia de quintales agroforestales fue el factor más prominente que influyó en 
la percepción de SE.

Palabras clave: Quintales agroforestales. Transición agroecológica. Agricultura familiar.

Introduction

Agriculture is one of the main causes of degradation and destruction of natural ecosystems 
around the world (Mazoyer and Roudart 2009; Benayas and Bullock 2012). Conventional agriculture 
transformed production systems into highly simplified agroecosystems, causing them to lose its 
structure and functionality, usually present in natural ecosystems (Nicholls et al. 2016).

Management practices in agriculture generate negative impact, to a lesser or greater extent, 
in ecosystem functions, thus causing a reduction in the flow of Ecosystem Services (ES) (Power 
2010), affecting both farmers and the entire human society (Zhang et al. 2007). Among the negative 
environmental impacts of modern agriculture there are contamination, excessive use of pesticides 
as well as natural resources and food, the siltation of rivers and loss of biodiversity. These are direct 
effects on the environment (Machado and Machado Filho 2014; Altieri and Nicholls 2020).

Planning a truly sustainable agriculture requires that we consider all aspects of the food system, 
production, distribution and consumption, considering that food systems are much broader than 
production and cultivation (Molina and Caporal 2013). Building strong links between producers 
and consumers is one of the key factors that will allow us to expand all its potential (Parada and 
Salas 2018). Meaning that, to become sustainable and resilient, agriculture must be planned to 
provide environmental and ecosystem services, as well as the agricultural production, and this will 
require society to value and be willing to appropriately remunerate farmers for the provision of 
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environmental services and ecosystems, along with production (Tilman et al. 2002; Buquera et al. 
2018).

The agroecological approach offers advantages over the current hegemonic model of agriculture 
(industrial, conventional or agribusiness), as it is based on production models that offer more positive 
externalities, moreover the production of healthy foods, such as the preservation of water, soil and 
forests (Lunelli et al. 2013; Oliveira Jr. et al. 2014; Wilhelm and Smith 2018; Altieri and Nicholls 
2020). At the same time, they favor food sovereignty by promoting productive diversity, protecting 
farmers from the risks of extreme weather events, pests and diseases (Nicholls et al. 2016; Altieri and 
Nicholls 2020).

Assessments of the conservation status of biodiversity, natural resources and environmental 
and ecosystem services promoted by natural or anthropogenic areas, is one of the pillars of the 
science of sustainability (Moran 2011; Salas-Zapata et al. 2017; Janker and Mann 2020), in which 
Agroecology is rooted in (Molina and Caporal 2013; Altieri and Nicholls 2020). And in the search for 
a better understanding of the dynamic interactions between nature and society, agroecology aims to 
transition to more balanced and regenerative models in land occupation and its use for production 
(Clark and Dickson 2003; Altieri et al. 2015). Following this line of thought, understanding the 
way in which agriculture impacts environmental quality is considered one of the most important 
challenges of these times, as it builds subsidies to better combine nature conservation with human 
habits and production (Moran 2009; Randolph et al. 2009; Altieri and Nicholls 2020), supporting the 
agroecological transition (Buquera et al. 2018; Caporal 2020).

The benefits that society obtains from natural or human-modified ecosystems are defined as 
Ecosystem Services by the Millennium Ecosystem Assessment (MEA, 2005). Provision or production 
services offer food, fiber and firewood; the regulation ones act on climate, waste and water quality; 
cultural ones enable recreation, aesthetics and spiritual benefits; and support services deliver soil 
formation, photosynthesis, pollination and nutrient cycling. These ES underlie the guidelines of the 
proposal of the Sustainable Development Goals of the United Nations (SDG-UN).

However, there are different approaches, definitions and classifications of ES, sometimes 
incomplete or conflicting with each other. De Groot, Wilson and Boumans (2002), for example, 
classify ecosystem services according to their functions: production provides food, fibers, fuels and 
other materials; regulation supports biogeochemical cycles and air, soil and water purification; habitat 
or support enables the conservation and evolution of biodiversity; and finally, the cultural function 
provides recreation, didactic source of learning, contemplation of nature and spiritual enrichment. 
Even with a vast amount of research on the ES concept, little progress has been made in the use of 
this knowledge for the development of public policies that guide an effectively sustainable use and, 
consequently, contribute to the conservation of natural resources (Bennett et al. 2015). Research 
also shows that there is a positive relationship between the perception of ES and the agroecological 
transition (Buquera et al. 2018).

Evolving this line of thought, in order to the ES paradigm to be relevant in decision-making and 
in the development of public policies for sustainable rural development, it is important to integrate 
perceptions and awareness in its assessment (Zhang et al. 2016). Understanding how humans perceive 
ES and knowing cultural preferences is vital for conservation purposes and for local development 
planning (Cuni-Sanchez et al. 2016). Thus, understanding the ecosystem benefits, perceived and 
expressed by the people themselves according to their references, can provide a better analysis of 
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the ES, its valuation, the proper management of agroecosystems (Barrena et al. 2014), the definition 
of better guidelines for land access and use, encouraging attitudes and behaviors favorable to the 
conservation of the environment (Asah et al. 2014).

Several scientific studies analyze the perception of ES and its variations according to the local 
context of the urban and rural communities studied (Sodhi et al. 2010; Martín-Lopez et al. 2012; 
Fagerholm et al. 2012; Abram et al. 2014; Muhamad et al. 2014; Cuni-Sanchez et al. 2016; Zhang et al. 
2016; Antognelli and Vizzari 2017; Kadri et al. 2017; Macedo et al. 2021). However, in periurban areas 
the available jobs are scarcer (Teixeira et al. 2018). Other studies address the perception with a bias 
towards the financial valuation of ES (Andrade and Romeiro 2013). Nevertheless, some researchers 
argue that ES also have intangible, non-valuable principles that are often underestimated or absent 
in ecosystem service assessments (Kumar and Kumar 2008; Scholte et al. 2015).

That said, considering that different agricultural practices generate different effects, one can 
affirm that, depending on the management practices adopted, agriculture can positively or negatively 
affect the flow of ES in a given location (Sandhu and Wratten; Cullen 2007; Molina and Caporal 2013; 
Oliveira Jr and Santana 2020). Therefore, evaluating the perception of farmers about ES can support 
guidelines for the agroecological transition, justify and provoke the creation of new public policies for 
the agri-food sector, especially for family farming and small-scale agriculture (Molina and Caporal 
2013; Abram et al. 2014; Zhang et al. 2016; Altiere and Nicholls 2020), aiming to maintain and 
reinforce the benefits that humanity obtains from nature. For Zhang et al. (2007), agroecosystems 
are currently managed mainly with the purpose of optimizing the ES for the provision of food, wood, 
fiber and fuel. Molina and Caporal (2013) well summarize the relationships between local decisions 
and environmental services.

“Thus, the quantity and quality of goods and services offered by the 
agroecosystems can be modified with the interferences that the population 
itself (the society) puts in practice upon them. This means that this is a 
process of co-evolution” (Molina and Caporal 2013, p.36.).

Consequently, it is essential to search for agricultural practices with lower environmental 
impacts, or in other words, that can simultaneously maintain or improve their capacity to supply 
food, fibers, wood and fuel without, however, harming the flow of other service ecosystems (Power 
2010; Altieri and Nicholls 2020). According to the scientific review work of Bommarco, Kleijn and 
Potts (2013), this productive condition is presented as ecological intensification.

Based on the above, this work intends to analyze whether farmers inserted in periurban 
landscapes present the perception of SE, relating their perception to the aptitude for agroecological 
transition and the elaboration of public policies for periurban family farming.

Material and methods	

Characterization of the study area 

The study was carried out in the Comuna da Terra Irmã Alberta, a pre-settlement of the agrarian 
reform established in 2002 by the Movimento do Trabalhadores Rurais Sem Terra (MST). The 
Comuna is located in the region of Perus, in the City of São Paulo (Figure 1), close to the borders of 
the municipalities of Cajamar and Santana do Parnaíba, in an area whose rural property was called 
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Fazenda Itahyê (São Paulo 1998). Because the surroundings of the Comuna da Terra Irmã Alberta 
have industries, logistics sheds, agglomerations of precarious housing and small ranches, the spatial 
context is defined as periurban (Do Vale and Gerardi 2006), marked by the mix between rural and 
urban activities, a transition zone between city and countryside. The site, located under the domain 
of the Atlantic Forest biome, has the so-called Humid Tropical Climate of Alto Juqueri, with rainfall 
records approximately between 1440 and 1800 mm, average temperature of 19.5˚C and altitudes that 
fluctuate from 720 to 800 meters above sea level (Tarifa and Armani 2001).

Figure 1. Spatial location map of the Comuna da Terra Irmã Alberta, indicating the Anhanguera district 
within the municipality of São Paulo, capital of the State of São Paulo.

The Comuna da Terra Irmã Alberta occupies a total area of 109 hectares (Catarucci 2014), 
divided into 4 nuclei, with physiographic distinctions between them, providing farmers with different 
conditions in terms of topography and water availability. Also known as Camp Irmã Alberta among 
the inhabitants, activists and sympathizers of the social movement, this commune originated from 
popular demonstrations against the plans of SABESP (São Paulo State Basic Sanitation Company) 
to use the then abandoned area of former Itahyê Farm, for the final disposal of sludge from public 
sewage effluent treatment stations. Such protests were endorsed by the MST, which started to demand 
the allocation of the land for agrarian reform, which culminated in the peaceful occupation of the 
area by approximately 200 families in July 2002 (Raggi 2014).

With the extension of bureaucracies and legal conflicts between SABESP and INCRA (National 
Institute of Colonization and Agrarian Reform - Brazil) for the definitive land title regularization of 
the area, in 2007 the community itself organized to allocate collective areas, housing and production 
and also those for environmental protection, it was agreed that 37 lots would be established (Raggi 
2014). About 40% of the Comuna’s total area was earmarked for environmental conservation, half 
of which as a Legal Reserve and the other part as a Permanent Preservation Area – the latter due to 
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the presence of springs and water bodies in the territorial limits of the property, as per governs the 
relevant environmental legislation (Catarucci 2014).

From this self-demarcation, even with scarce resources and no government support, the families 
were able to start their agricultural production, initially only for self-consumption, but over time they 
also started to commercialize the surpluses, currently cultivating a great diversity of species (Silva 
et al. 2019). Over the years, however, the general infrastructure has remained precarious, including 
in terms of housing. Each family plot remained with an area corresponding to half a hectare, much 
smaller than the standard size of plots in rural settlements throughout Brazil. Smaller lots are a 
typical feature of Comunas da Terra, located close to large urban centers.

In a survey carried out by Raggi (2014) between 2011 and 2012, in the group of collective areas and 
family plots, conventional agricultural management practices and others arising from agroecological 
production systems were found. The studies by Silva et al. (2019) recorded the characterization of 
agroforestry backyards in many of the lots visited, pointing to more ecological agricultural practices, 
which were encouraged by the social movement itself (MST), which, in recent times, has proposed 
agroecology as a practice in the territories.

Sampling and interviews 

This research is characterized as exploratory, involving a bibliographic survey and a case study 
with an interview. The research project was submitted, through Plataforma Brasil, to the Ethics 
Committee for Research with Human Beings (CEP) of UFSCar - being approved with obtaining the 
Certificate of Presentation of Ethical Appreciation (CAAE) number 85910718.5.0000.5504. During 
the research, the Informed Consent Term (TCLE) was used, which clarified the research purposes 
and was signed by the interviewed people. The sampling followed the snowball method, which uses 
reference chains (Vinuto 2014), which is not probabilistic. Therefore, for convenience, interviews 
with the local leadership of the studied community were started (Gil 2008), who suggested the next 
informant(s) and so on. Nine families in total were interviewed.

The methodological process and respective stages of data collection and analysis took place 
between June and September 2018, when individual semi-structured interviews were carried out (Gaskel 
2008). A family member from each of these lots was interviewed using a pre-established script, covering 
topics such as family history, sources of income, soil quality, water availability and perception of 
the benefits provided by nature. A guided crossing was also carried out on each visit (Geilfus 2002) by 
the interviewees for general recognition of the lots and their configuration in terms of structure and 
composition. From the notes of the visit, an adapted discourse analysis (Gill 2008) was performed, in 
which the mentioned ES were assigned grades from 1 to 3 according to the respective degree of depth 
provided by each respondent (not quoted - 0; only quoted – 1; quoted and commented on – 2; quoted, 
commented on and explained – 3). From this, the scores attributed to the perception of each ES descriptor 
were systematized according to the matrix proposed by De Groot, Wilson and Boumans (2002).

Data analysis 

To analyze the respondents’ perception of ES, the scores assigned to each descriptor were plotted 
in a score x descriptor matrix for each interviewed family. To verify the similarity of the answers 
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between the interviewees, the UPGMA hierarchical cluster analysis was applied using the Euclidean 
distance as a measure of linkage, considering the highest cophenetic? adjustment. A cut-off line was 
defined for the recognition of similar groups between groups situated below 50% of the total distance 
(Gotelli and Ellison 2011). Statistical analyzes were performed using the PAST 3.0 application 
(Hammer et al. 2001).

Results and discussion

The guided crossings carried out during visits to the lots allowed the observation of the following 
characteristics in the lots: the creation of small domestic animals; high diversity of cultivated plant 
species; presence of different vertical strata in the vegetation; proximity to the residence; predominantly 
family labor (almost exclusively); mix of distinct contiguous management areas (garden, orchard, 
vegetable garden, garden, access and passage routes, etc.); plants of different sizes (arboreal, shrubby 
and herbaceous) with different types of use: food, medicinal, ornamental, firewood and reforestation. 
These aspects of the plots are typical of agroforestry backyards, and therefore can be classified as such 
(Silva et al. 2019).

Most of the people interviewed have jobs outside the community, in the city, in parallel with 
their dedication to the management of backyards. All people informed that they were born in small 
towns or rural areas in the interior of the country, however, they lived in large urban centers before 
coming to the Commune. They also reported that, when they arrived there, the areas of the current 
lots were constituted by degraded pasture and had little or no presence of regenerating trees. 

Around the houses, plants of different sizes and characteristics are cultivated, and with different 
functions, such as food, medicine, firewood, visual beauty, shade and others, constituting what is 
referred to in the scientific literature as agroforestry yards. The management that has been adopted 
in the area of the Comuna da Terra Irmã Alberta fulfills socio-environmental functions that are 
much more suited to the existing instruments of territorial planning than the previous government 
intentions to establish there a site for the disposal of sludge from urban effluent treatment plants.

Regarding the availability of water (Table 1), the opinions of respondents were heterogeneous 
because each location within the Comuna (nucleus) presents a specific situation of access to water. 
As for the soil quality, the interviewees tended to consider it good.

Table 1. Number of respondents per nucleus, their opinions on soil quality and water availability (L = low; R 
= regular; H = high) at the site and how many have work outside the Comuna da Terra Irmã Alberta, Perus, 

municipality of São Paulo, SP.

Nucleus Number of respondents Have outside work
Soil quality Water availability

L R H L R H

1 2 1 0 1 1 1 0 1

2 4 2 0 1 3 2 2 0

3 1 1 0 0 1 0 0 1

4 2 2 1 1 0 0 1 1

Total 9 6 1 3 5 3 3 3
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As for the perception of ES, the results pointed to the citation of 11 distinct ES (Figure 2), with 
an average of 6 perceived ecosystem services, and an average cumulative score of 7.33. The most 
frequent ES were “cultural identity” and “nursery”, mentioned by all respondents, and “food”, in 
which only one farmer didn´t show perception.

Figure 2. Frequency of citations to each ecosystem service by family farmers from the Comuna da Terra 
Irmã Alberta, municipality of São Paulo, SP (n=9).

The perception of ES related to cultural identity (Figure 2) was considered when respondents 
demonstrated satisfaction with their backyards and living in that landscape. This may result from 
the combination of family trajectories and the personal and collective desires of the social movement 
linked to this community, which provides the development of a strong sense of belonging to the 
place.

The perception of the nursery ES was demonstrated by all respondents, in most cases 
mentioning the presence of avifauna. This may be an indication that the environment of the 
Comuna da Terra Irmã Alberta and its agroforestry yards fulfill a relevant ecological function of 
shelter and nesting of wild animals, despite being inserted in a periurban landscape, with marked 
anthropic interventions and, therefore, with low availability of viable habitats for wildlife. This 
observation was corroborated in the research by Uezu, Beyer and Metzger (2008), in which the 
positive ecological role of agroforestry plots was verified in promoting connectivity between 
forest fragments for birds, in a landscape predominantly composed of pastures in the west of São 
Paulo, also in the Atlantic Forest biome.

Food security was one of the ES that presented the highest frequency of citations by respondents, 
who cultivate and consume various plant varieties in their agroforestry yards at all times of the year. 
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However, knowledge about medicinal plants was mentioned only half of the time (n=4) in which 
food was mentioned (n=8).

On the other hand, the ES of aesthetic appreciation, air quality and sound regulation were 
mentioned in 6 of the 9 interviews, possibly because the interviewees had lived long periods in urban 
centers before settling in this Commune and, therefore, currently value these benefits typically rural 
or related to green areas. It is important to mention that the ES “sound regulation” was not included 
in the relationship adopted to systematize perceptions (De Groot et al. 2002), which was the only 
insertion made in the matrix.

Considering the ES categories that were most perceived, the results highlight those ES related 
to the Culture and Regulation functions, which, throughout the interviews, were mentioned 17 
and 15 times, respectively. However, when analyzing the frequencies of services mentioned in 
proportion to the respective ES categories, there were more citations of those related to Support 
and Culture (Figure 3). Regulation was, proportionally, the function with the least ES mentioned 
by the interviewees.

Figure 3. Proportion of points attributed to the perception of respondents from the Comuna da Terra Irmã 
Alberta, municipality of São Paulo, SP, regarding ecosystem services, by category.

The score accumulated by each respondent (Figure 4) reveals that most of the total ES perceived 
during the interviews (n=54) were only cited (n=44), while only eight ES perceived were cited with 
comments, and only two interviewees cited, commented and explained one ES each (n=2). This 
can be explained by the characteristics of the method applied to obtain the information, by the 
low number of participants, or by the fact that the interviewees lived in urban environments before 
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arriving in the commune, with little experience in working with the land, or because they had paid 
jobs formal or informal, in the city, being the management practiced on the lot to supplement income 
or simply for self-consumption.

Figure 4. Cumulative score regarding the perception of ES by each respondent from the Comuna da Terra 
Irmã Alberta, municipality of São Paulo, SP, with the frequency of the grades obtained. Vertical axis: number 

of citations; horizontal axis: identification acronyms of respondents.

Four main groups were formed in relation to the perception of ecosystem services by farmers 
(Figure 5), which demonstrates great diversity in the responses obtained. The first group (A) 
was formed by the respondent who accumulated the highest sum of ES perception scores 
within the sample, being also the one who most commented on them. The second group (B), 
on the other hand, was composed of the respondent who has lived in the studied site for less 
time, whose demonstrated perception was also above average (7.33). The third grouping (C) 
consisted of three interviewees who demonstrated a level of perception above the average, of 
which two do not have parallel work outside the Comuna, and thus end up carrying out more 
management activities in their lots. The fourth group (D) was characterized by the presence of 
four interviewees, one from each nucleus of the Comuna, who only mentioned the perceived ES, 
without demonstrating knowledge about them.
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Figure 5. Dendrogram obtained from the cluster analysis (UPGMA/Euclidean, cophenetic coefficient of 
0.9222) according to the scores assigned to the perception of ecosystem services (ES) according to the 

interviews carried out (n = 9).

Overall, the total number of ES perceived by the people interviewed in the Comuna da Terra 
Irmã Alberta was lower compared to previous surveys carried out in other agricultural communities 
in the state of São Paulo. In Iperó, for example, there was a total of 25 perceived ES, with an average 
frequency of 9.4 per respondent (Buquera 2015), while in Ubatuba there were 36 perceived ES (Kadry 
2017). In Ilha do Cardoso, respondents also demonstrated a perception of 25 ES (Jericó-Daminello, 
2014). In Santa Catarina, also under the domain of the Atlantic Forest biome, 23 ES were perceived 
(Garcia Alarcon et al. 2016).

These higher numbers of ES perceived in the studies cited before those measured in this study 
can be explained, among other factors, by the greater proximity of each community to massive 
forests, profile of farmers, education level, sample size and by the characteristics of the methodologies 
employed. It is also worth noting that, because the perception of ES is influenced by cultural, 
socioeconomic, types of land use among others (Zhang et al. 2016), any comparative assessment 
requires careful consideration of these aspects, as well as the methodologies employed in each search.

It is interesting to note that the VXY and PQR farmers highlighted (Groups A and B) in the 
UPGMA/Euclidean analysis withdraw their monthly income from the production of the lot and 
that they are more involved in agroecological formation, which may explain the greater clarification 
regarding the perception of the ES. In Buquera et al. (2018), where we observed a greater perception 
of ecosystem services than in this study, that some farmers participating in the research had attended 
the National Program for Education in Agrarian Reform (PRONERA), and almost all belonged to 
some organic product certification group. And this suggests that advances in agroecological practices 
can facilitate the perception of the ES, as well as the better perception of the ES can facilitate the 
adoption of conservation practices, in a virtuous circle.

The conceptual approach to the perception of ES can contribute to the design of public policies 
aimed at improving the management of periurban landscapes, which are often neglected, but whose 
agricultural activities are capable of providing at least 19 different ecosystem services of the four 
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major types (Calvet-Mir et al. 2012; Jose 2009) and thus improve the environmental quality and 
living conditions of many communities in a situation of socio-environmental vulnerability.

The scientific literature indicates that the following variables can influence the perception, 
knowledge and awareness of the ES (Table 3): socioeconomic profile, gender, level of education, 
cultural heritage and spatial context. In Spain, for example, it was found that in rural areas people 
are more aware of ES related to production, while in urban areas they tend to appreciate cultural and 
regulatory services more (Martín-Lopez et al. 2012). In addition to the different local characteristics, 
the very concept of Ecosystem Services still depends on a greater consensus, as do the methodologies 
used in the perception studies of the ES, and going deeper, the Science of Sustainability itself still 
demands standardized methodologies to advance in their analysis (Janker and Mann 2020).

In the present study, in a periurban reality, the number of mentions to the Production category 
was lower than the amount referring to the other categories, which may indicate that the interviewees 
have a non-utilitarian view of nature and the environment. Or even be explained by the fact that many 
of the interviewees do not obtain income from the lots, but from paid work in urban areas. However, 
this hypothesis needs further studies with this focus of analysis to be confirmed or discarded.

In a survey conducted in Zanzibar, Fagerholm et al. (2012) identified that the distance between 
the interviewees’ residence and the landscape elements that provide SE was a relevant indicator of the 
influence of spatial patterns on the perception of ES. In this line, people who live close to significant 
forest remnants tend to perceive many ecosystem services (Sodhi et al. 2010). However, another study 
carried out in Java indicates that considering only the ES of the production category (direct services), 
the place of residence did not influence people’s perception (Muhamad et al. 2014). Therefore, the 
distance of respondents to the environment that provides the ES can be a hypothesis that contributes 
to the analysis of the results found in this study.

People immersed in sociocultural contexts present perceptions based not only on their 
sensations, but also on their historical background and socially determined standards (Gonçalves 
and Gomes 2014). The urban life prior to going to the commune or carrying out external work in the 
city by the residents of the Comuna da Terra Irmã Alberta (Raggi 2014) can also be a hypothesis that 
would explain a lower perception presented by the interviewed residents, for example, how much 
to the ES in the Regulation category, whose services are commonly the least perceived by people 
compared to the other categories.

In addition, one must also consider the complexity inherent in evaluating which ES farmers 
really perceive, since their relationships of interpretation, reading and intervention in nature are 
based on a complex composed of the belief system - kosmos, the body of knowledge – corpus, and 
productive practices – praxis (Toledo and Barrera-Bassols 2015), suggesting a feedback between 
more ecological agricultural practices and a greater perception of the ES, which constitutes an object 
of study whose interpretation is challenging, but as already pointed out by Buquera et al. (2018) “the 
more aware of the Ecosystem Services, the more farmers are able to carry out the agroecological 
transition”.

The approach to the perception of ES by periurban farmers proved to be relevant and should 
be deepened, as it can contribute to a better understanding of the human-environment interaction 
in transition zones between urban and rural areas, in which work on the land is often divided with 
paid jobs in urban centers. The assessment of the perception of ES that people actually have is a 
complex object of study, requiring methodological innovations for its measurement. Nevertheless, 
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the perception that a person has about ES is influenced, on the one hand, by sociocultural aspects 
such as education, life history, personal feelings and culture, and on the other hand, by the proximity 
to the source ecosystems of the ES from which they benefit, its characteristics and the spatial context 
in which they are inserted, as its elements compose a mosaic of the landscape with anthropic 
interventions, whose characteristics can highlight or hide this or that ecosystem service, depending 
on its dimensions, typologies and degree of conservation.

The general understanding of farmers’ perception of ES is still relatively low, if we analyze them 
conceptually (Teixeira et al. 2018; Smith and Sullivan 2014). However, although few farmers know 
the term and definition of ecosystem services (Smith and Sullivan 2014; Logsdon et al. 2015), many 
recognize, in their daily life, the benefits arising from the healthy functioning of ecosystems. In 
general, the perception of ES by farmers is complex (Teixeira et al. 2018). In an area of Atlantic 
Forest, Silvano et al. (2005) found that the interviewed farmers perceive and recognize some, but not 
all of the ecosystem services provided by forests.

Finally, we highlight the importance of the ES perception for the effectiveness of agroecological 
transition processes, which can contribute to better socio-environmental and economic conditions, 
but which depends on an extensive network of collaborations between farmers and consumers 
(Altieri and Nicholls 2020). And for Caporal (2020), the agroecological transition will only take place 
after the transformation of agrifood systems, based on food sovereignty and socio-environmental 
sustainability.

Conclusions

The constituted agroecosystems were characterized as agroforestry backyards, which contribute 
in various aspects to the quality of life in periurban regions. Residents of the Comuna da Terra 
Irmã Alberta presented a perception of ecosystem services in all categories, the most cited SE 
were “nursery”, “cultural identity”, “food”, “sound regulation”, “aesthetic enhancement” and “air 
quality”. Perception of ecosystem services by peri-urban farmers was considered low, compared to 
other studies in other sociocultural and spatial contexts, and a greater relative perception of the 
SE regarding the Support and Culture categories, in relation to the production SE. The perception 
demonstrated by people involved in agroecological movements scored higher, demonstrating a 
possible relationship between agroecological practices, environmental perception and aptitude for 
agroecological transition, which is a very promising field for further research.
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