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RESUMO 

 
 

Restauração florestal da paisagem e partes locais interessadas: como os 

proprietários rurais entendem a restauração na propriedade 

Esta dissertação de mestrado trata do estudo da restauração florestal da paisagem 

(RFP) e a participação das partes locais interessadas (PLI). A RFP é geralmente definida 

"como o processo de recuperar a funcionalidade ecológica e melhorar o bem-estar 

humano através da paisagem florestal desmatada ou degradada". As abordagens da RFP 

apoiam o envolvimento de diferentes atores sociais em processos participativos 

decisórios. Entre os anos de 2010 e 2014 inúmeras iniciativas foram propostas em escala 

nacional, regional e global, como o Plano Nacional para Recuperação da Vegetação 

Nativa (Planaveg) e Bonn Challenge, respectivamente, com o intuito de restaurar mais de 

350 milhões de hectares de florestas degradadas até o ano de 2030. Em 2019, a 

Organização das Nações Unidas declarou a década da restauração de ecossistemas, entre 

os anos de 2021 e 2030. Diante desse cenário, torna-se evidente a necessidade de fomentar 

a conservação e a restauração da biodiversidade, a mitigação das mudanças climáticas e 

o bem-estar das pessoas. No entanto, o almejado ganho de escala necessário para que as 

metas globais sejam alcançadas vai depender, em última instância, das decisões tomadas 

no nível local, dentro da propriedade rural. No Capítulo 1 se expõe uma introdução geral 

do trabalho. No Capítulo 2, realizamos uma pesquisa de análise bibliométrica, a nível 

global, para fornecer uma visão geral das publicações científicas em restauração florestal, 

RFP e estudos das partes locais interessadas (PLI), e, especificamente, examinar se os 

estudos (1) reconheceram a relevância dos atores de nível local e (2) coletaram dados 

primários e/ou secundários sobre as PLI através de diferentes métodos, de publicações 

relacionadas desde 2000. Foi observado que, somente 50% (99 registros) dos estudos 

reconheceram a relevância dos atores do nível local e também coletaram dados primários 

e/ou secundários através de diferentes métodos. No Capítulo 3, determinamos os fatores 

socioecológicos que levaram as propriedades rurais de diferentes tamanhos (pequenas, 

médias e grandes), localizadas no estado de São Paulo, sob domínio dos biomas Mata 

Atlântica e Cerrado, a diminuir (desmatamento), manter (conservação) e/ou aumentar 

(regeneração natural e/ou restauração florestal) a área de cobertura florestal nativa (CFN) 

nas propriedades nos últimos 35 anos, e os benefícios/desvantagens da CFN percebidos 

pelos proprietários. Neste capítulo, foi observado que i) pequenos, médios e grandes 

proprietários rurais reportaram razões para diminuir, aumentar e manter a CFN dentro de 

suas propriedades, com grandes proprietários reportando mais razões para diminuir; ii) a 

percepção dos proprietários sobre os benefícios providos pela floresta nativa se difere 

entre os proprietários rurais, com pequenos e médios proprietários percebendo mais 

benefícios e; iii) as características do proprietário rural e da propriedade afetam os 

benefícios percebidos. No tópico final, apresentamos uma discussão e conclusão geral da 

dissertação. 

 

Palavras-chave: Mapeamento bibliométrico, Análise de rede, VOSviewer, Restauração 

florestal, Razões para restaurar, Serviços ecossistêmicos, Percepção, Proprietários rurais, 

Partes interessadas locais 



ABSTRACT 

 

Forest landscape restoration and local stakeholders: how landowners 

understand restoration on the farm 

This master's dissertation deals with the study of forest landscape restoration 

(FLR) and the participation of local stakeholders (LS). FLR is generally defined "as the 

process of restoring ecological functionality and improving human well-being across the 

deforested or degraded forest landscape". FLR approaches support the involvement of 

different social actors in participatory decision-making processes. Between the years 

2010 and 2014 numerous initiatives were proposed on a national, regional, and global 

scale, such as the National Plan for Native Vegetation Recovery (Planaveg) and Bonn 

Challenge, respectively, aiming to restore more than 350 million hectares of degraded 

forests by the year 2030. In 2019, the United Nations declared the decade of ecosystem 

restoration, between the years 2021 and 2030. Given this scenario, the need to promote 

biodiversity conservation and restoration, climate change mitigation, and people's well- 

being becomes evident. However, the desired gain in scale needed to achieve the global 

goals will ultimately depend on the decisions taken at the local level, within the farm. In 

Chapter 1, a general introduction to the work is presented. In Chapter 2, we conducted a 

bibliometric analysis survey, on a global level, to provide an overview of scientific 

publications on forest restoration, FLR, and local stakeholder (LS) studies, and 

specifically examine whether studies (1) recognized the relevance of local-level actors 

and (2) collected primary and/or secondary data on LS through different methods, from 

related publications since 2000. It was observed that, only 50% (99 records) of the studies 

recognized the relevance of local level actors and also collected primary and/or secondary 

data through different methods. In Chapter 3, we determined the social-ecological factors 

that led different-sized farms (small, medium, and large) to decrease (deforestation), 

maintain (conservation) and/or increase (natural regeneration and/or forest restoration) 

native forest cover (NFC) area on their farms in the past 35 years, and the perceived 

benefits or disadvantages of NFC. In this chapter, it was observed that i) small, medium 

and large scale farmers have reported reasons to decrease, increase and maintain NFC 

within their properties, with large farmers reporting more reasons to decrease; ii) the 

perception of farmers on benefits provided by native forest differs among farmers, with 

small and medium farmers perceiving more benefits and; (iii) farmers and farms 

characteristics affect the benefits perceived. In the final topic, we present a general 

conclusion of the dissertation. 

 

Keywords: Bibliometric mapping, Network analysis, VOSviewer, Forest restoration, 

Reasons to restore, Ecosystem services, Perception, Landowners, Local stakeholders 



1. INTRODUCTION: CHAPTER 1 
 

In 2000, the term “forest landscape restoration” (FLR) was first defined as the aim 

to restore forests at a landscape level and meet both human needs and ecological priorities. 

It was coined to combine biodiversity conservation and production while serving 

ecological and economic interests, important aspects that ecological restoration alone did 

not cover properly [1,2]. According to the Global Partnership for Forest Landscape 

Restoration (GPFLR), FLR is characterized as being an active and participatory process 

that integrates people in order to identify, negotiate, and implement practices that restore 

the balance between ecological, social, and economic benefits of forests and trees 

embedded in a more comprehensive pattern of land use [3]. At the landscape level, the 

goal of FLR is to restore ecological functionality and enable improvements to human 

well-being, especially in degraded landscapes [4]. 

We currently face challenges in transforming degraded and unproductive lands in 

to functional landscapes and restored ecosystems that promote multiple benefits to society 

and future generations. FLR seeks a balance between restoring ecosystem services such 

as wildlife biodiversity, habitats, water regulation, carbon storage, and supporting the 

productive functions of land for agriculture and other relevant uses [5]. Furthermore, 

successful FLR opposes environmental degradation, strengthens landscape resilience, 

and protects forest-based livelihoods to meet the changing needs of society [6]. The path 

to FLR needs to be built on solid ground and present a holistic vision, addressing 

economic, cultural, and political issues, engaging social actors ranging from farmers to 

smallholders, local communities, forestry agencies, business leaders, policy makers and 

politicians [7–9]. The local stakeholder’s (LS) participation and active engagement in 

planning restoration interventions is fundamental to restoration initiatives [7–11]. 

However, engaging LS in both the planning, implementation and monitoring of 

restoration initiatives is a major challenge, whether in research or in practice [9,12,13]. 

FLR is centred on the people who live and work in the landscape and whose 

livelihoods will benefit from and diversify through restoration activities [14]. Thus, 

restoration decisions at the landscape level necessarily involve stakeholders with different 

interests, such as rural communities, environmental groups, forest owners, local 

authorities [8], and stakeholders above the landscape level. In this context, processes to 

allow LS to present their needs, priorities, and expectations, through constructive 

discussions for negotiated solutions, are fundamental [15] but also a challenge. When 



stakeholder engagement is poor and/or interpersonal relationships are fragile, tenuous 

involvement towards FLR might fall apart once project funding runs out [8]. 

Conducting research to understand who the social actors that live in the landscape 

are (involving social and interdisciplinary sciences) and developing participatory research 

with co-construction of knowledge contributes to the success of restoration initiatives, in 

particular, with local stakeholders such as landowners, rural owners, farmers and 

smallholders, as they are key decision makers for forest restoration on private or 

communal properties. However, there is still a knowledge gap as to what extent local 

level actors have been involved in FLR initiatives, and what the main lessons learned are. 

In this context, bibliometric methods have been used in qualitative approaches to 

organise, monitor, describe, and evaluate documents from literature reviews [16]. For 

example, Bibliometric Mapping analysis (BM) reports the structure of scientific literature 

using information on authors, countries, organisations, citations or keywords shared 

among articles. It can also present the impact or influence of a single study on the broader 

literature, using data on the number and nature of citations that it receives [16,17]. BM 

has benefitted from recent advances in (big) data text mining and network analysis [16– 

18] and allows the analysis of changes in the network of publications throughout time, 

documenting and visualising the progress of a particular scientific field through 

quantitative and qualitative parameters [19–21]. 

In this study, we conducted a bibliometric analysis to provide an overview of 

scientific publications in forest restoration and FLR that (1) recognised the relevance of 

the local level actors and (2) collected primary and/or secondary data on LS through 

different methods. 

 

2. CONCLUSIONS: CHAPTER 1 

In conclusion, this paper presented a bibliometric analysis of forest restoration, 

FLR and LS studies in the literature, using WoS and Scopus as bibliographic sources. It 

was possible to notice an increase in the number of publications on the topic under study 

from 2014, with more than 10 studies registered per year, representing a recent and 

developing trend of international interest. However, the studies that recognised the 

relevance of the stakeholders at the local level were few: only 50% of the articles under 

study and 25% of the top 20 most cited papers, indicating that there is still a research gap 

in this topic in which local actors need to be directly involved. 



Our bibliometric analysis’ limitation was in downloading the articles, as the 

research areas of the articles were not available, despite us trying to download the articles 

retrieved more than three times. Furthermore, we used the keywords (landowner, rural 

owner, farmer, livelihood and smallholder) to represent the LS, which allowed us to 

perform the analyses and present an important result within the study’s theme; however, 

other keywords that refer to the LS could also be added. We used Web of Science and 

Scopus as the main bibliographic sources, although we recommend that future studies 

consider other bibliographic sources to ensure that more articles and journals are covered. 

Based on our findings, the papers under study addressed the participation of LS in forest 

restoration, and this approach is important; however, we recommend a more direct 

involvement and participation of LS in order to increase the number of publications that 

recognize the relevance of the local level actors collecting primary and/or secondary data 

on them, as well as the participation of interdisciplinary and social science researchers in 

teams investigating FLR and the success restoration of the landscape, providing 

ecological functionality and enabling improvements to human well-being. 
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3. INTRODUCTION: CHAPTER 2 

The global restoration movement has gained momentum in the last 20 years, 

notably the concept of Forest Landscape Restoration (FLR) (Chazdon et al. 2015; Holl 

2017; Zahawi et al. 2014). FLR is generally defined ‘as the process of regaining 

ecological functionality and enhancing human wellbeing across deforested or degraded 

forest landscape’ (Adams et al. 2016; IUCN 2017). In its core, FLR aligns biodiversity 

conservation (Rother et al. 2019) with livelihood development goals at the landscape 

level. FLR has been incorporated into many commitments, such as the Bonn Challenge 

in 2014 at global level (IUCN 2011) and the National Plan for Recovery of Native 

Vegetation (Planaveg) in Brazil, implemented in 2017 (Brasil 2012). Although many FLR 

projects highlighted the importance of socio-economic development, the implications of 

landscape restoration approaches in rural livelihoods and other social stakeholders (e.g., 

farmers) across the tropics remain understudied (Adams et al. 2016; Erbaugh et al. 2020; 

Reed et al. 2016). 

The FLR vision of linking the production of ecosystem services with human well- 

being is aligned with the conceptual framework of the Intergovernmental Panel on 

Biodiversity and Ecosystem Services (IPBES) (Díaz et al. 2015), which makes explicit 

the complex and inter-scale interactions existing in social-ecological systems (SES). SES 

are complex adaptive systems formed by the coupling of human and ecological systems 

that co-evolve through the interactions between actors, institutions (understood as the 

rules of the system, formal or informal) and natural resources (Schlüter et al. 2012), and 

occur on multiple spatial and temporal scales (Ostrom 2009). Rural landscapes are an 

example of these complex social-ecological adaptive systems, since farmers’ decisions 

about the use of their farmland areas are affected by internal domestic unit issues, as well 

as by contextual factors at other levels and scales. 

Increasing forest cover in a manner integrated with agricultural activities is 

considered a more suitable alternative than only restoring degraded areas, since the 

combination of both activities can enable income generation for farmers and promote 

social and economic development in tropical and subtropical landscapes (Brancalion et 

al. 2017; Ceccon 2013). Therefore, landowners are the ones who play a key role in making 

decisions for land-use management on their properties, considering their income, 

preferences and perspectives, as well as regional ecological characteristics (Defries et al. 

2004) and the policy context in which they are embedded. Their decisions to intervene in 



ecosystems at the local scale leads to externalities that go beyond the boundaries of their 

farms (Padovezi et al. 2022), influencing the provision of ecosystem services at the 

landscape level where they are located (de Groot et al. 2010). Consequently, landowners 

need to be seen as key players both in research and development programs aiming to 

conserve and restore ecosystems, biodiversity, and the provision of ecosystem services 

(Bennett et al. 2017; Campos et al. 2012). Taking into account the interests of different 

stakeholder groups may enable better connections between science, policy and practice 

(Braat et al. 2012). Therefore, it is fundamental to understand the perceptions of farmers 

about ecosystem services and their decision-making process. 

The rising interest in FLR has led many studies to designate regions of highest 

priority and optimal conditions for ecological restoration as global restoration hotspots 

(Brancalion et al. 2019; Strassburg et al. 2020; Tambosi et al. 2014). In this context, the 

Brazilian Atlantic forest is regarded as one of the most degraded biomes (Brancalion et 

al. 2019; Joly et al. 2014). Despite critical degradation and fragmentation it has faced 

(Joly et al. 2014; Ribeiro et al. 2009), it still maintains the emblematic status of a hotspot 

for biodiversity conservation and for the provision of essential ecosystem services to 

millions of urban and rural Brazilians, including water supply and climate regulation (Joly 

et al. 2014). However, it is necessary to adopt restoration prioritization strategies at 

multiple levels (landscape, municipality, state and biome) (Mello et al. 2022), that also 

consider local land tenure and development priorities (Fernandes et al. 2022). 

The New Forest Act (Native Vegetation Protection Law N° 12.651/2012) is the 

main Brazilian policy to protect native vegetation on private lands, which comprise 54% 

of the remaining Brazilian native vegetation (Brasil 2012). The law requires the 

establishment of Permanent Preservation Areas (APP), corresponding mostly to riparian 

vegetation, and of Legal Reserves (LR), corresponding to a given percentage of the farm 

area that must be covered by native vegetation. This percentage varies from 20% to 80%, 

depending on the biome. In the Atlantic forest this percentage is 20%. In São Paulo state 

(Brazil), there is an estimated APP deficit of 768,580 ha (111,785 ha in the Cerrado and 

656,795 ha in the Atlantic forest) and 367,403 ha of Legal Reserve deficit (54,890 ha in 

the Cerrado and 312,513 ha in the Atlantic forest), totaling 1.14 Mha of native vegetation 

deficit to be restored and/or compensated for (Mello et al. 2022). In Brazil, aligned with 

the New Forest Act, the Rural Environmental Registry (abbreviated CAR in Portuguese) 

is a platform to register all rural properties and integrate environmental information from 

each farm regarding to APP, LR, restricted use areas, forest remnants and other forms of 



native vegetation, to create a database for control, monitoring, environmental and 

economic planning and combating deforestation (Brasil 2012). 

In this study, we use São Paulo state as a case study to better understand the farm- 

level (local) social-ecological factors that influenced land-use decisions in tropical 

agricultural systems in the Atlantic forest region from 1985-2020 and the 

benefits/disadvantages of native forest cover (NFC) as perceived by farmers. To do so, 

we seek to answer the following research questions: (1) What are the underlying reasons 

for farmers of different size farms (small, medium, and large) to decrease (deforestation), 

maintain (conservation) and increase (natural regeneration and/or forest restoration) 

native forest cover (NFC) area in their properties between 1985 and 2020? (2) What 

benefits or disadvantages related to NFC are perceived by farmers? (3) Do farmers and 

farms characteristics affect the benefits perceived? 

 

4. CONCLUSIONS: CHAPTER 2 

Our study highlights the reasons identified by farmers for the decrease 

(deforestation), maintenance (conservation) and increase (natural regeneration and/or 

forest restoration) the native forest cover (NFC) between 1985 and 2020, in São Paulo 

state, Brazil. Understanding the differences and similarities among the reasons is an 

important step to engage policymakers, different stakeholders and institutions (e.g., 

landowners and governmental organizations), research and projects on forest restoration 

landscape and local level (e.g., farm level). The main reasons identified by farmers for a 

decrease in NFC were “government incentives”, “increase agricultural area”, “increase 

owner income” and “greed of man”. Whereas the main reasons for conserving and 

restoring are “water conservation”, “legislation compliance” and “rural environmental 

registry”. Farmers recognized the importance of NFC to provide ecosystem services and 

perceived 16 benefits. Ecosystem services of provision (e.g., water supply, conservation 

of springs, soil conservation) and regulation (e.g., biodiversity, shadow) were the most 

perceived by farmers. However, landowners that live on the farm also perceived cultural 

ecosystems services such as “recreation”, “health” and “improves quality of life”, 

especially small farmers. Support by policies and institutions is needed to promote forest 

landscape restoration strategies and provide favorable socio-economic conditions for 

farmers to integrate agriculture and forest conservation and restoration. Based on our 

findings, we recommend that this research be applied in other regions of Brazil and the 



around the world, so that we can determine and comprehend the social-ecological factors 

that led different stakeholders (e.g., local, regional and national level) to decrease, 

maintain and/or increase NFC and, if possible, survey the benefits/disadvantages of NFC 

as perceived by farmers, and contribute to the process of regaining ecological 

functionality and enhancing human wellbeing across deforested or degraded forest 

landscape. 

Our research limitations were the overlap any differences between farm sizes, 

considering that the farms under study range in farm size from small (16-76 ha); medium 

(61-312 ha) and large (216-9,080 ha). However, this cannot be avoided because we 

followed the categorization of the National Institute of Colonization and Agrarian Reform 

(known as Incra in Brazil), which the fiscal module varies in hectares for each 

municipality (Supplementary Material Table S1), due to the criteria used by Incra for its 

calculation (EMBRAPA 2022), previously presented. Furthermore, the interviews took 

place during the pandemic period and for this research to be conducted, 54% of the 

interviews took place online. On the large farms (sample=30), 60% of the interviews (18) 

were conducted with the people in charge of the farm and not the farm owners. The 

owners of the large farms do not live on the property (Figure 6) and have employees that 

represent them and make decisions for the farm. Despite these limitations we got a good 

impression of the drivers of the decisions of the farmers in this region to opt for changes 

in forest cover, which together with farmer’s views on ecosystem services, presents 

informed input for further developing realistic and goal-oriented forest restoration 

strategies. 
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