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Understanding local stakeholders’ perception and their relation with the landscape and its

natural resources is an important step for successfully implementing Forest Landscape

Restoration (FLR). Here, we present a case study on FLR in the context of a global

biodiversity hotspot—the Brazilian Atlantic Forest, using a participatory approach to

include local stakeholders’ knowledge and perception of the landscape into project

planning. We analyzed the land use and cover, and organized a workshop with focus

group methodology associated with maps and other visual representations to assess

local perceptions of economic activities, production chains and their impacts on the

landscape and ecosystem services. The study area encompasses seven municipalities

mainly covered by native vegetation and pastures. Despite pastureland being the

prominent land use in the region, they are not engaged in associations, most do not live

in the region, and few participated in the workshop. Most participants were small and

medium-scale landowners involved in agricultural activities who demonstrated a detailed

knowledge of the territory, a disposition toward combining conservation with production

practices, and a positive perception regarding ecotourism, agroecological approaches,

water, and soil conservation. The participatory approach proved effective to complement

the initial assessment while revealing novel aspects of the landscape and the landowners,

helping test our hypotheses and adjust the engaging narratives for future FLR activities

planning in the region, including environmental law compliance. More studies associating

social and natural science, including participatory methods and local communities’

perception, are needed to fully comprehend the drivers of stakeholders’ engagement.

This case study provides useful insights for other researchers and practitioners to design

more effective plans for future land management.

Keywords: ecosystem services, forest restoration and conservation, public policy, rural landowners, participatory

approach, private lands
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INTRODUCTION

Forest Landscape Restoration (FLR) is a planned process
seeking to restore multifunctional landscapes, including forest
and agricultural production areas in degraded forest land
(Mansourian et al., 2017). People depend on natural resources for
food, shelter, and other ecosystem services (ES), and the quality of
those resources affects human’s well-being in several ways (MEA,
2005; Dave et al., 2017). FLR should therefore be implemented
to satisfy not only conservation purposes but also socioeconomic
needs and values (Wehi and Lord, 2017; Chazdon et al., 2020;
Melo et al., 2020). To incorporate social perspectives into FLR
it is paramount to understand local stakeholders’ motivations,
their relationship with the landscape and its natural resources,
and their obstacles regarding sustainable land use (Alves-Pinto
et al., 2017; Latawiec et al., 2017), particularly in the beginning of
project planning (Bennett, 2016).

One way to assess those aspects is through bottom-up
approaches, including local stakeholders’ involvement and
participation (Adams et al., 2016; Bennett et al., 2016; Holl,
2017; Morales-Reyes et al., 2017; Sterling et al., 2017; De Pinto
et al., 2020; Melo et al., 2020; Sánchez-Mercado et al., 2020;
Castelli et al., 2021), in accordance with the principles of
social sustainability (one of the three pillars of sustainability)
(Purvis et al., 2019). This approach discloses local experience
and perceptions on the socio-cultural and economic causes
behind a specific problem (Pradhananga et al., 2019), indicating
what is locally important (Fraser et al., 2006), increasing the
empowerment and chances of involvement of local actors,
helping gain the social support needed to achieve the multiple
goals and a long-term success of FLR (Latawiec et al., 2015;
Schweizer et al., 2019).

Despite its relevance, social science methods, particularly
perception analysis, are seen as subjective and often dismissed in
evidence-based environmental science (Bennett, 2016). However,
the definition of strategies guided by locals’ perceptions provides
effective insights to improve understanding and communication
between stakeholders, supporting the construction of engaging
narratives (Ecker, 2016; Tisovec-Dufner et al., 2019), that are
especially important when planning activities to incentivize
stakeholders to adopt sustainable land management practices.
Consulting local stakeholders should, therefore, be a priority in
the planning process aiming at identifying bottlenecks, its drivers,
and feasible solutions (Chazdon et al., 2020; Ota et al., 2020),
particularly in highly human-influenced landscapes (Cebrián-
Piqueras et al., 2020), like the Atlantic Forest.

The Atlantic Forest is currently home to 72% of Brazil’s
population and has only 8–16% of its original coverage shaped
by patches of vegetation fragments (Ribeiro et al., 2009; Rezende
et al., 2015). Despites its fragmentation, it is one of the most
biodiverse biomes in the world (Mittermeier et al., 1998) that
harbors biodiversity hotspots (Myers et al., 2000). It has a history
of intense and damaging transformation since the 15th century
due to different economic cycles (timber extraction, sugarcane
and coffee plantations until the end of the 19th century),
followed by urbanization and industrialization processes, and
more recently, the expansion of extensive livestock (Dean, 1996;

Young, 2006; Campos, 2011; Cabral, 2014; Maioli et al., 2020).
Due to its environmental and socioeconomic importance and
high degree of fragmentation, restoration is a priority for the
Atlantic forest (Ribeiro et al., 2009; Scarano and Ceotto, 2015),
especially in private lands, where land use decisions play a key
role in achieving national (e.g., PLANAVEG, BRASIL, 2017) and
international conservation and restoration goals (e.g., Crouzeilles
et al., 2019; Strassburg et al., 2019; Bonn Challenge, 2020).
Furthermore, conservation and FLR initiatives play a major role
for the sustainability transition aimed by the Agenda 2030 and
expressed in the Sustainable Development Goals (SDGs). Such
agreements aim not only to restore the ecological dynamics
of the biome, consequently contributing to the provision and
maintenance of ES, but also to enhance restoration through
participatory planning (goal E- Aichi targets; goal 1 and 11 SDGs;
PLANAVEG, BRASIL, 2017).

To foster adoption and involvement in FLR activities, we
present a case study using participatory methodology to identify
local stakeholders’ perception about the landscape, its natural
resources, and their main farming activity in the Atlantic Forest.
We hope that their perception will help stir and refine the
planning and designing of inclusive and appealing strategic FLR
approaches to encourage them to adopt better land management
practices in the region. More specifically the study focused on: (i)
identifying gaps and problems in the agricultural and ranching
productive chain, and (ii) testing our hypotheses and its related
engagement narratives, to tailor activities toward improving
awareness and the involvement of locals in future sustainable
land-use practices. We developed four hypotheses associated
with engaging narratives to be tested with stakeholders:

1) Water and soil are important ecosystem services perceived
by local stakeholders (hypothesis), so activities to improve
these ES in the region would be appealing for them
(engaging narrative);

2) Forest and rivers are abundant in the study area, representing
an opportunity for the development of ecotourism activities
in the region (hypothesis), therefore actions that improve
tourism and diversify rural income would be well received in
the region (engaging narrative);

3) As pasturelands are the predominant land-use in the rural
properties of the region, focusing on these areas will maximize
FLR impacts (hypothesis), so activities to improve their
management and sustainably increase cattle productivity
should interest local landowners (engaging narrative);

4) Despite agriculture having a low representativeness in the
study total area, stakeholders are engaged in increasing
organic production (hypothesis), so actions linked to
sustainable and more productive practices would attract local
agricultural farmers (engaging narrative).

MATERIALS AND METHODS

Study Area
The case study focused on different stakeholders from the
Environmental Protection Area of São João River Basin/Golden
Lion Tamarin (APA SJ), a 174.000 hectares area located at
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Rio de Janeiro state, Brazil (Figure 1). The APA SJ is a
protected area with sustainable use (MMA, 2008) embedded in
the Atlantic Forest Biome and represents an important place
for the conservation of the threatened and endemic golden-
lion-tamarin (Leontopithecus rosalia L.) (MMA, 2014). The
APA SJ encompasses seven municipalities covered by 45% of
native vegetation, 42% of pastures, 10.5% of agriculture, 2%
of water bodies, and <0.5% of other land uses (e.g., urban
infrastructure, silviculture, and other non-vegetated areas, etc.)
(Figure 1) (Mapbiomas, 2018). Part of the native vegetation in
the APA SJ (16%) is protected inside two strict-use protected
areas (Biological Reserve of Poço das Antas and União Reserve),
and over 30 private natural heritage reserves (RPPN—acronym
in portuguese) covering 212,000 hectares approximately. If
accounting the land use present only inside private lands
(excluding the protected areas), the land use and cover pattern
changes considerably—almost 60% is covered by pastures, and
only 28% is covered by native vegetation (IBGE, 2017). The
APA SJ has roughly 16.000 hectares of environmental debt
within private areas, considering the Brazilian Forest Code (Law
n◦ 12.651/2012) (INEA, 2018). The water ecosystem in the
APA SJ was severely altered in the 1970s due to rectification
and deforestation of its riparian vegetation, and currently faces
problems with erosion and siltation (Ribeiro et al., 2018).
Additionally, the lack of basic sanitation and high use of
pesticides contributes to the deterioration and pollution of
the São João river. As a result, health problems have been
detected among rural producers, especially in the municipality
of Casimiro de Abreu (Brust et al., 2019; Silva et al., 2020).

There are 988 rural properties registered in the APA SJ
(SICAR, 2020), but only 60% of landowners live in the
properties. More than 60% of the total properties are occupied
by small landowners detaining <10% of the agricultural areas
and 1% of the pasturelands, contrasting with large landowners
concentrating over 95% of the pasturelands and almost 70% of
the agricultural lands, exposing the unequally in land distribution
and agrarian concentration in the APA SJ (SFB, 2018). The region
also faces serious problems related to lack of sewage treatment
and frequent cases of flooding during the wet season, due to the
São João River silting (IBGE, 2019).

Survey on Local Stakeholders’ Perception
We conducted several field trips to the APA SJ to gather
socioeconomic data of the region through informal conversations
with local stakeholders. We used the snowball methodology
(Bryman, 2012) to identify the stakeholders most activily
involved in the production, conservation, and restoration
activities. However, this method was not applied exhaustively and
did not result in a complete list of names, since our aim was
merely to get familiar with the local community. We also hired
a local person to act as a focal point, reaching, and mobilizing
stakeholders for the upcoming activities of this study.

Based on those meetings and the previous contacts of the
focal point person, we organized an all-day workshop inviting
local landowners, local leaders, and members of local institutions
(governmental or 3rd sector). We sent electronic invitations (via
WhatsApp and email), posted flyers, and went door-to-door to

invite stakeholders for the workshop, also counting on local
partners to reply and reinforce the invitation.

Focus groups were the main methodology used to collect
information at the workshop, which often brings contrasting
yet complementary views on the topic addressed. If adequately
moderated, focus groups facilitate the participants to state the
reasoning behind their expressed opinions, an information that
may be difficult to assess through individual questionnaires
(Newing et al., 2010). The focus groups had a moderator and
a rapporteur, both members of the team engaged in the study,
who had previous experience in facilitation and participated in a
training session prior to the workshop.

The workshop was based in two activities: (I) “our territory”—
focused on identifying the productive activities and their impact
on the landscape and (II) “productive chain”—focused on
identifying the difficulties and possible solutions throughout
the agricultural and ranching productive chain (production,
processing and distribution phases) of the APA SJ (Table 1).
Both activities were prepared to last 2 h. The participants
(N = 100) were divided in one of the eight available focus
groups (between 5 and 15 participants in each group) according
to their region of provenance (to have a better geographic
representation of their perceptions- activity I), and main source
of farming income (to concentrate the discussion around the
same type of product—activity II) (Table 1). The information
used to divide the participants was acquired beforehand, in the
workshop registration form. After each activity, participants were
encouraged to circulate among other groups and check the results
of their discussion, and at the end of the workshop the resulting
material was hung on the walls.

In activity I (our territory) each group represented a region
of the APA SJ to maximize participants’ knowledge of the
surroundings. Each group received a printed A3 size map of 2–3
regions (districts) of the APA SJ, two sets of stickers and were
instructed to apply the stickers on the printed map. The first
set of stickers had visual representations of the main products
and economic activities of the region, previously researched
by the team through literature review and local experiences
(e.g., stickers: cattle, beans, manihot, rice, fruticulture, agroforest,
tourism, restoration, etc.). The second set of stickers represented
other elements and possible impacts of activities on the region
(e.g., stickers: wild animals, pollination, fertile soils, forest
restoration, polluted rivers, pesticides, degraded soil, hunting,
etc.). We also provided blank stickers allowing the insertion of
other elements not previously thought by the team.

In activity II (productive chain), the groups were divided by
the main economic activity developed in the property (e.g., cattle
ranch, agriculture, seedling nursery, and tourism). Some groups
had many participants and were further divided into two to
improve discussions. This dynamic was based on a cardboard
illustrating the main links of the production chains (production,
processing, and distribution) (Figure 2), and different stickers
with visual representations of the main products sold and their
intermediate or final consumers. The cardboard also contained a
space for free listing of the main problems and possible solutions
related to each production chain. It is important to highlight
that the design of both activities entails a minimum previous
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FIGURE 1 | Map showing the location of the study area in Rio de Janeiro state (Brazil), highlighting the seven municipalities included in the Environmental Protection

Area of São João River Basin/Golden Lion Tamarin (APA SJ) (in light green) (map on the right), and the land use coverage throughout the APA SJ (lower map)

(Elaboration: Marcus Vinícius).

knowledge of the region to produce the stickers, such as the
main activities or products. The option to use visual material
(maps, stickers, and cardboard) instead of written documents
was made to include people with reading disabilities (Nind and
Vinha, 2014), a common characteristic in rural areas in Brazil.

Data Analysis
After the workshop, we analyzed the materials derived from
activity I and II (maps and cardboards) categorizing and
transcripting data to excel files. The stickers from activity I were
classified into five categories: agricultural production, animal
production, forestry, tourism, and restoration/conservation. The
stickers representing the other elements of the landscape were
classified as positive or negative impacts on the landscape and
used as proxies for ES according to IPBES/CICES (Haines-
Young and Potschin, 2018) classification, which divided them in
regulation, provision, and cultural services (for more details see
Supplementary Table 2). The information regarding problems
and solutions from activity II were organized in four categories
(agriculture, cattle ranch, seedling nursery and tourism) based on

the main economic activity from each focus group. Following the
stickers analysis, we compiled the data into a final map of APA
SJ representing the results of the focus groups held in activity I
(Figure 3, and Supplementary Table 4) (A video about the event
and the group activities described in this paper is also available in
the Supplementary Material).

RESULTS

Around 100 stakeholders attended the workshop, 84% of which
were local landowners of both gender developing agriculture
(76%), animal production (12%), seedling nursery (8%), and
tourism (4%) as their main source of income (Figure 4).
The landowners represent over 10% of the residents in
the APA SJ (N = 84 out of 593 of total properties), if
we assume that each participant accounts for one property.
The remaining participants (16%) represented different local
institutions, such as: Technical Assistance and Rural Extension
Company (EMATER), the Golden Lion Tamarin Association
(AMLD), the Institute responsible for the management and
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TABLE 1 | Description of activities I and II held in the workshop with local stakeholders from APA São João River Basin.

Specific objectives Criteria for dividing the participants Guiding questions

Activity I 1. To map the main land uses and economic

activities developed

2. To investigate the impacts of these uses on

the landscape

Geographic—by the location of their property 1. Please indicate what are the main activities in

your region?

2. How do those activities impact positively and

negatively the region (soil, water, etc.)? What

are their impacts on your production?

3. Based on that map, what would you like to

change? Do you think it is possible to

reconcile economic activity with improving

the quality of water and land, and the

environment in general?

Activity II 1. To map the production chains

2. To identify main difficulties and solutions

related to the production chains

Economic—by the main economic activity

developed on their property.

1. What are the main products produced on

your property and to whom they are sold?

2. What are the main problems between

production and distribution?

3. Do you have any suggestions on how to

improve these problems?

Both activities lasted 2 h.

FIGURE 2 | Representation of the main links of the production chain used in activity II of the workshop.

protection of APA São João River Basin (ICMBio—Chico
Mendes Institute for Biodiversity Conservation), Agriculture and
Tourism Secretaries from different municipalities, among other
actors from local and collective organizations/associations (See
Supplementary Table 1 for detail information on participants).
The word of mouth (60%) and WhatsApp messages (30%) were
the most efficient form of disseminating the event according to
the participants.

Regarding the perceptions on land use (activity I), 51.2% of the
economic activities indicated on themap represented agricultural
production, 20.4% animal production, 13.6% forest production,
9.3% restoration/conservation, 2.3% tourism and 4.5% others
(handicraft, charcoal, etc.). All groups (N = 8, 100%) indicated
the presence of cattle (beef), tourism, seedling nursery, cassava,
and citrus in the landscape. Seven groups (88%) registered
the presence of cattle (milk), chicken farming, beekeeping,
horticulture and corn cultivation, and six groups (75%) indicated
the presence of organic and agroecological production, banana
cultivation, seed collection, Private Natural Heritage Reserve,
sugar cane cultivation, goat, and pig farming in the territory.
Fifteen crops had low representation in the APA SJ, being

mentioned by only one group, and 21 new activities or products
were added by the participants, mainly related to agriculture
activities (e.g., cassava products, coffee production, etc.) (see
Supplementary Table 2 for the list of activities/products used per
focus group).

The other aspect considered in activity I, regarded the
participants’ perception of the other elements and impacts in the
APA SJ. Eight groups (100%) mentioned water springs, golden-
lion tamarin, silting, and degraded soils. Forest restoration,
fertile soils, pests and disease, and floods were mentioned in
seven groups (88%). Wild animals, waterfalls and bees were
mentioned in six groups (75%), and polluted rivers in five
groups (63%). Participants also added seven new elements:
pesticides (mentioned in three groups), fire, water shortage
(two groups, respectively), hunting, mineral water, seed bank,
charcoal production, pollution by a grass factory and poor
sewage treatment (mentioned in one group, respectively). The
elements identified by the focus groups can be understood as
negative (twelve) and positive (eight) impacts. The negative
impacts were mainly associated with poor management of
pastures, the lack of riparian vegetation and polluted rivers.
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FIGURE 3 | Map of the São João River Basin APA (APA SJ) showing the economic activities and its positive and negative impacts in each region, as identified by local

stakeholders in the focus group sessions.

The indication of pests and diseases can be related to poor and
unsustainable management, leading to ecological imbalance that
directly impacts production costs, incurring high expenses with
fertilizers and pesticides. On the positive impacts, participants
identified the occurrence of fertile soils associated with organic
and agroforestry activities in the map (For more information see
Supplementary Table 3).

In activity II, most of the participants think it is possible to
reconcile economic activities with conservation and restoration

initiatives, if they overcome some barriers. The participants
declared many problems between production and distributions
of the products such as: (i) production—lack of technical
assistance, lack of collective activities, lack of labor training in
sustainable production, management and planning, low prices
and low production diversity; (ii) processing—difficulties with
law compliance, costs and bureaucracy of incentives, financing,
and certification, (iii) distribution—problems with logistics and
infrastructure, lack of sales strategies, low demand for sustainable
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products and the presence and role of a middleman (upscaling
the final price or taking all the profit). Further on, the
participants of each focus group suggested how to improve or
solve some of the problems mentioned, for example: promoting
farmers association, providing technical assistance, facilitating
the access to public financing, stimulating product diversity
(Figure 5).

DISCUSSION AND CONCLUSION

Understanding stakeholder’s perception and their relationship
with the landscape, current problems, mind-set, and future goals
can also be a faster stepping-stone toward engaging them in
FLR processes and achieving desired outcomes (Bennett, 2016).
If FLR is imposed and lacks local stakeholders’ involvement,
it may lead to opposition, non-involvement in the initiatives
and hostility against actions and toward the natural assets
(Chomitz et al., 2006). Locals’ involvement is particularly
relevant within private land conservation and restoration, an
increasingly popular approach to protect critical biodiversity
(Selinske et al., 2015). Understanding stakeholders’ motivation
toward FLR and identifying knowledge gaps of sustainable land
use is therefore pivotal to incentivize them to adopt better land
management practices (Alves-Pinto et al., 2017; Latawiec et al.,
2017).

The participatory approach implemented in this case
study provided a deeper understanding of local realities and
landowners’ perceptions about the APA SJ. The workshop
itself offered a space for meeting and exchanging information,
stimulating social organization and collective work. It was
interesting to notice the role of women, especially involved in
agricultural activities, that could be further supported in local
actions contributing to SDG 5. The visual methodology applied
during the focus groups greatly enhanced understanding and
communication between the participants. It was particularly
important to overcome any reading disabilities that the

FIGURE 4 | Number of local landowners at the workshop divided by main

economic activity and gender.

landowners might have, including people that are normally
excluded from decision making (Nind and Vinha, 2014). It is
also worth to mention the importance of the local network of
stakeholders in spreading information about the development of
the workshop (e.g., word of mouth and WhatsApp messages),
highlighting the importance of having local partners and a local
person as focal point in the study team, who personally knew
the community.

The focus group methodology allowed the observation of
behaviors and interactions among different stakeholders while
providing a detailed understanding of the socioeconomic and
environmental aspects present in the landscape. It also permitted
a broader discussion and the inclusion of different perceptions
of heterogeneous participants with distinct land sizes, level
of formal education, social group, and farming production.
Moreover, this participatory approach proved effective to
complement an initial assessment (carried out through secondary
data review and key-local meetings) and helped test our
hypotheses and adjust the engaging narratives for future activities
planning in the region.

Perception Over Water and Soil
Water quality and quantity, and soil conditions were indicated
by local stakeholders as important aspects in the landscape,
validating our hypothesis 1. The perceived positive impacts
were associated with the presence of springs and fertile soil,
which usually favors agriculture and pasture production, and is a
positive outcome, given that soil ecosystem services are generally
undermined (Latawiec et al., 2021). However, silting, flooding,
and degraded soil were negative impacts often mentioned by the
groups, perceived as result of the retification and lack of riparian
forest cover along the São João river, the use of pesticides and
extensive pastureland over the years, which corroborates with
the regional literature (Ribeiro et al., 2018; SISAGUA, 2018; Silva
et al., 2020). Being aware that there is a direct relation between
reducing the risks of environmental disasters and the presence
of riparian vegetation is a promising sign for future adoption of
restoration initiatives by local stakeholders. Therefore, adopting
narratives highlighting the benefits of the forest to contain floods,
erosion process, improving soil fertility and maintaining water
quality might attract and engage landowners in activities that
boost riparian restoration in the region (Oliveira, 2016; Ribeiro
et al., 2018), aiding to achieve SDG 6 and 15. This could be
particularly useful for achieving legal compliance in the region,
since every landowner has to spare a percentage of their land
for conservation and/or restoration, including riparian areas, and
compliance is very low among landowners in the region, as well
as in the country (Soares-Filho et al., 2014).

Perception Over Tourism Activities
The APA SJ is abundant in forest cover, has a rich aquatic
ecosystem, and one of the highest concentrations of RPPNs
in Brazil (Figure 1), representing a great potential for rural
and environmental tourism. The participants recognized this
opportunity, validating our hypothesis 2, but indicated that
currently have few landowners engaged in this activity, with
little infrastructure and knowledge on how to attract and
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receive tourists. These informations suggest that implementing
tourism activities in the region might be a long term idea,
relying and demanding time, money, governmental interest, local
commitment, and training.

Regardless of being a limited activity presently, participants
indicated that there is a growing interest in developing
ecotourism through the implementation of activities of bird and
golden-lion-tamarin watching, tours to waterfalls, environmental
education to children, and gastronomy with native, local and
organic products. Landowners perceiving ES (e.g., biodiversity
and water) as an attraction to tourism is a positive aspect that
can be used to promote FLR practices within private lands in
the region (Blangy and Mehta, 2006; Joly et al., 2019). Since
tourism in the APA SJ depend on the existing of biodiversity
(e.g., golden-lion tamarin) and water (e.g., waterfalls), exclude
the conservation of these ES and restoration of their ecosystems
can become an essential factor for business sustainability, which
should be highlighted to local landowners and accounted for
government and conservation NGO (Habibullah et al., 2016).
Furthermore, these activities increase opportunities to create
jobs, economic development, cultural interchange and value to
the rural way of living (Joly et al., 2019).

In that sense, to steer and develop the unexplored tourist
potential of the APA SJ, it is vital to assess the possible activities
that can be implemented, according to the land-use zoning
of the APA SJ and in agreement with locals’ interests and
will (Ndivo and Cantoni, 2016), and with attention to possible
socio-ecological impacts (Cunha, 2010; Souza et al., 2018). It
is also important to raise awareness on the possibilities in
tourism (Dorobantu and Nistoreanu, 2012), promote local’s
engagement, train, and increase tourism management capacity
of landowners to successfully operate ventures, supported by

government agencies and conservation NGO (Pegas and Castley,
2014).

Perception Over Pastureland
Although pasturelands are the predominant land use in the
APA SJ (IBGE, 2017; SFB, 2018), most of its area is restricted
to few large-scale landowners that are not engaged in social
activities and associations, according to workshop participants.
In fact, very few participated in the workshop despite invitations,
and most do not reside in their rural property (IBGE, 2017).
Furthermore, most local pastures consist of unproductive areas,
with few livestock to secure land tenure, especially for large-
scale landowners. This is a historical practice in Brazil entrenched
in rural culture (Fernandes et al., 2012; Reydon et al., 2015),
and it was not different in the analyzed region, indicating that
efforts to encourage the adoption of sustainable management and
increased animal productivity might be challenging. Hence, it
seems unlikely that improving pasture management to increase
productivity alone will stimulate land-sparing and allow forest
restoration (Strassburg et al., 2014; Phalan et al., 2016). In that
case, hypothesis 3 was refuted and our engaging narrative might
not attract as many landowners as hoped, nor improve their land
use management and productivity.

One way to proceed would be to shift strategy, focusing first
on awareness activities to highlight the environmental problems
(Gebska et al., 2020), ES and economic benefits of implementing
sustainable practices (Gerber et al., 2010). However, awareness
alone is not enough to change behavior (Green et al., 2019),
and other approaches may be more effective to promote the
desired changes, such as a community-based social marketing
(McKenzie-Mohr, 2011), transition incentive programs (Alves
et al., 2017; Johnson and Ready, 2017), and display practical

FIGURE 5 | Solutions presented in activity II of the workshop.

Frontiers in Ecology and Evolution | www.frontiersin.org 8 March 2021 | Volume 9 | Article 612789

https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org
https://www.frontiersin.org/journals/ecology-and-evolution#articles


Maioli et al. Local Perception in FLR Planning

examples through implementation of demonstration units in
private lands in the region (Elzen et al., 2012; Garibaldi et al.,
2017). Nevertheless, those actions would need a long-term
effect to achieve FLR impacts with cattle landowners. Moreover,
to maximize the possibility that increased productivity will
contribute to land sparing and FLR, additional strategies such as
land-use zoning and economic instruments (e.g., payments, land
taxes, and government subsidies) might be needed (Phalan et al.,
2016).

Perception Over Agriculture
Contrasting with cattle raising landowners, agriculture
practitioners are engaged in collectives and associations,
and interested in organic and agroforestry systems initiatives, as
described at the workshop. Despite their low representativeness
in land use area in the APA SJ (IBGE, 2017; SFB, 2018), this type
of landowners seems to be motivated and more willing to engage
in sustainable agricultural activities, especially agroforestry
systems, being a strategic group exclude to achieve short term
impact with FLR. Furthermore, they can not only engage in
FLR actions on their own property, but influence and recruit
others, enhancing effectiveness and disseminating best practices
on other private lands in the region (Niemiec et al., 2019).
This not only validates our hypothesis 4 but highlights the
synergies between FLR and agroecological approaches (Latawiec
et al., 2018; Mansourian et al., 2019; Tubenchlak et al., 2021).
The ecological management of these agroecosystems play an
important role in promoting local food security (SDG 2) and
reducing health problems derived from pesticides intoxication
(SDG 3) (Silva et al., 2020; Tubenchlak et al., 2021); while also
contributing to pollination and soil fertility, which are important
ES for agriculture, perceived and mapped by the participants of
this study.

Perception on Other Themes
Local stakeholders’ inputs in activity I and II provided
guidance on other possible themes, focus, or approaches to
be implemented into the study plan and design. Landowners
identified activities that were not described as representative
for the region according to governmental data (IBGE, 2017,
2019) but are within the scope of FLR approaches and can
be considered in future planning and activity development
(e.g., seed collection, seedling nursery, beekeeping, poultry,
organic, and agroforestry production). The stakeholders’ positive
perception of the golden-lion-tamarin, seedling nurseries, and
seed collection can be related to the long-term commitment
and effort of conservation and restoration from the AMLD
(Golden Lion Tamarin Association) (Cullen et al., 2005),
and can be further developed in the region as landowners
seem to be already aware of its ecological and economic
benefits exclude (in the region), supporting the achievement
of SDG 15.

Beekeeping was another activity perceived as having a positive
impact in the region, and could be incentivized in the APA
SJ as it supports and increases many ES (e.g., pollination,
biodiversity, food production, etc.), and it can be associated

with sustainable farming activities, as agroforestry systems and
forest-livestock integration (Wolff and Gomes, 2015; Yusuf
et al., 2017). The availability of this important pollinator
contributes directly to enhance crop yield and may benefit from
agroecological practices in the property, such as hedgerows and
wildflower plantings, that increase habitat heterogeneity and food
availability for the bees and other pollinators (Garibaldi et al.,
2014). To increase the ES potential of beekeeping, it would
be interesting to disseminate the use of multiple native bees
species (i.e., Melipona spp. and Trigona spp.), rather than focus
on a single species management (i.e., Apis mellifera) (Garibaldi
et al., 2014; Jaffé et al., 2015), especially as the latter can harm
wild native pollinator species (Geldmann and González-Varo,
2018). Furthermore, beekeeping can diversify rural revenues
through bee products (e.g., propolis, honey, etc.), hive rental for
agriculture profit (Santos et al., 2018), and also pedagogic and
ecotourism actions (Jaffé et al., 2015), being a great incentive
to support integrated forest management (Elzaki and Tian,
2020). Another activity mentioned by the landowners worth
highlighting was poultry farming. This is a traditional and
largely implemented activity of great cultural and socioeconomic
importance for rural families in Brazil (Sales, 2005). Local
stakeholders informed that poultry in the study region is
carried through several generations, especially by small-medium
landowners whose production is aimed for self-consumption and
local commercialization. This activity, however, has room for
improvement as it can be associated with organic production
within agroecological systems, generating greater animal welfare,
using organic forage and natural medicine, and the manure
can be used as natural fertilization of agricultural crops (Vaarst
et al., 2015). Thus, the agroecological management of poultry
can add value to the products, representing an extra income
and contributing to the food diversity and resilience of rural
families, mainly for small landowners (Sales, 2005; Vaarst et al.,
2015).

Perception on Productive Activities
The results from the production chain activity demonstrate
considerable barriers that can interfere or inhibit the adoption
of sustainable practices in the region. The problems mentioned
by the stakeholders are not exclusive to the region as they are
common in agricultural and cattle raising production chains
in Brazil (Latawiec et al., 2017; Beber et al., 2019). Local
stakeholders shared ideas to surpass these barriers (Figure 5),
although many of these rely on a combined effort of a broad
range of stakeholders, such as: the willing of other landowners
to join associations, access and availability of municipal and
state institutions to provide technical assistance, banks, state, and
federal governments to provide public financing, and awareness
of the final consumer toward local family farming and/or
agroecological products, that can demand time and political
alliance to be accomplished. To address these barriers, it is
important to consider the entire productive chain, aiming to
strengthen local markets, contributing to shortening the circuits
of food production and consumption (Altieri and Toledo, 2011;

Frontiers in Ecology and Evolution | www.frontiersin.org 9 March 2021 | Volume 9 | Article 612789

https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org
https://www.frontiersin.org/journals/ecology-and-evolution#articles


Maioli et al. Local Perception in FLR Planning

Gliessman, 2016). A short term strategy might be to show local
stakeholders how to access the public funding already available,
or contact technical assistance institutions to connect technicians
and landowners, offer training in sustainable practices for
technicians and landowners, and improve the preparation of
process food (e.g. dairying, jams, juices, etc.). The latter can
provide additional conservation and shelf-time to fresh products,
while helping enhance earnings by adding value to the final
products (Aguiar et al., 2018).

One promising remark was that the local landowners
were prone to combine conservation with production. By
using engaging narratives that focus on landowners’ profit
and productivity, projects can then associate sustainable
practice with the desirable benefits of FLR approaches, such
as increasing forest cover, social inclusion, improving ES
for soil, water, and biodiversity. Identifying this up hand
greatly contributes to the successful outlining of activities,
decision making process, and project implementation
(Renn, 2006).

Final Remarks
The use of the participatory approaches in our study allowed
the assessment of local perceptions and needs, aiding in the
construction of tailored narratives that can contribute to local
engagement and the future planning of activities to achieve the
desirable benefits of FLR approaches. Nevertheless, although the
focus group is a useful method to acquire information from
different stakeholders, it does not allow to capture specific traits
or perceptions of each participant or a particular stakeholder
group (i.e., landowners, government, etc.). To that end, other
methods (e.g., interviews, questionnaires, etc.) may be more
adequate. We were able to test our hypotheses and reach
our aim with the applied methodology, but we still need to
transform the engaging narratives into activities, and check
if they will in fact engage local stakeholders and improve
sustainable landscape management in the region in a short-
medium time. More studies associating social and natural
science, including participatory methods and local communities’
perception, are needed to fully comprehend the drivers of
stakeholders’ engagement.

Finally, we hope to have contributed for the awareness
of the multiple benefits of including local participation and
perception into planning and decision making associated
with sustainable landscape management, such as FLR. The
participatory approaches used in this study can provide valuable
insights to other researchers and practitioners, helping save time
and resources by designing more adequate plans and activities
according to participants’ view, values and demands, aiming
to maximize engagement and increase sustainable behaviors.
Although stakeholders’ perceptions have local application, the
approaches used in this study could be replicated in other
regions, influence or set an example for other national
initiatives, collaborating to achieve international goals (SDGs,
Bonn Challenge, Aichi Targets) helping meet society’s needs
and boost a sustainable environment and economy on a
larger scale.
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