Deconstructing the policyscape for reducing deforestation in the Eastern Amazon: Practical insights for a landscape approach 
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In international debates on climate change mitigation and forests, there is increased recognition of the importance of a landscape approach to effectively address tropical deforestation. Such an approach, although increasingly promoted, remains only loosely defined and requires further development in order to effectively integrate different interventions at landscape level. In particular, it is important to understand the possible interactions between different landscape interventions at local level – where they are intended to have effect – and the challenges associated with them. Inspired by the complexity of policy mix analysis, this article seeks to shed light on these interactions by analysing how different policies and measures for reducing deforestation and degradation have played out in a jurisdiction with wide-ranging actors and interventions aimed at shaping their behaviour. Focusing on smallholders, we examine the Sustainable Landscapes Pilot Programme in São Félix do Xingu, looking at how different policies interact – categorising interactions as ‘complementary’, ‘mutually reinforcing’ (synergistic), ‘in conflict’, ‘interdependent’ and/or ‘redundant’ – and explain how proponents of this pilot programme seek to integrate them. Most analysis is based on primary data collected through quantitative (i.e. random stratified sampling, surveys) and qualitative (i.e. observation, focus groups) methods. The São Félix do Xingu case shows that understanding effects of different policies and measures on people’s behaviour requires a deeper look at local perceptions and reactions to such policies and measures, something most studies on the topic have overlooked. Ultimately, the heterogeneity and complexity of social practices that permeate landscapes must be recognised in order to integrate diverse measures to reduce deforestation.
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1. [bookmark: _Toc337914053][bookmark: _Toc333314567]Introduction 
In international debates on climate change mitigation and forests, there is increased recognition of the importance of a landscape approach (LA) to address the challenges of reducing tropical deforestation (Florence et al., 2013; Sayer et al., 2013; Chavez-Tafur and Roderick, 2014; Sunderland, 2014; Nielson, 2016). This reflects the long-term ineffectiveness of measures aiming to reduce deforestation solely through command and control, that ignore cross-sector linkages between forestry, agriculture, conservation and social development (Reitze, 1991; Orts, 1995; Holling and Meffe, 1996; Aldisert and Helms, 2000; Sayer et al., 2013; Reed et al., 2015; Gebara and Agrawal, 2017). The increasingly promoted LA remains loosely defined and requires development if different interventions are to be effectively integrated at landscape level (Sunderland, 2014). Such development should be grounded in practical experiences that can offer guidance on implementation (Reed et al., 2015). It is particularly important to understand the practical aspects of the possible interactions between different local-level landscape interventions and their associated challenges. This article seeks to shed light by analysing how different interventions are perceived at local level, to understand the role of social practices in a jurisdiction with wide-ranging actors and interventions aiming to reduce deforestation and degradation. 
We examine a LA case study in the Brazilian Amazon – the Sustainable Landscapes Pilot Programme in São Félix do Xingu (SFX). This pilot programme leverages funding from reducing emissions from deforestation and degradation (REDD+) and thus provides an opportunity to examine the role of REDD+ in LA implementation. Focusing on smallholders, we analyse how REDD+ interacts with other measures – categorising interactions as ‘complementary’, ‘mutually reinforcing’ (synergistic), ‘in conflict’, ‘interdependent’ and/or ‘redundant’. Further, we ask whether and how different attributes of REDD+ implementation as defined by the UNFCCC (2010; 2013), namely dialogue, land tenure, finance, benefit-sharing, performance, and safeguards, have contributed to the LA in SFX. Specifically, we examine how the REDD+ proponents have sought to operationalise these attributes, especially land tenure, through implementation of the Rural Environmental Registry (Portuguese acronym CAR), and how smallholders have responded, with the objective of generating practical insights into LA implementation. 
In the following sections, we first explore the LA by looking at ‘policyscape’ and ‘policy mix’ concepts as ways of deconstructing policy measures and their local-level interactions. Next, we present our methods and materials, explaining the diversity feature of our study. We then examine practical aspects of implementing a LA based on the experience of SFX. The conclusions focus on key challenges and lessons, pointing out important elements for the study of policy interventions and their link to behaviour change. 
[bookmark: _Toc337914054][bookmark: _Toc333314568]2. REDD+ policies and measures at landscape level

Forest governance, REDD+ and landscapes have become central concepts for climate mitigation, but various interpretations have rendered the terms ambiguous (Pistorius, 2012; Sayer et al., 2013; Arts, 2014; den Besten et al., 2014; Buizer et al., 2014). Here we highlight key elements of each concept, rather than oversimplifying them with restrictive definitions.
According to Vatn and Vedeld (2011), governance encompasses the processes that shape social priorities, how conflicts are acknowledged and possibly resolved, and how human coordination is facilitated. Currently, much debate on forest governance focuses on climate change and food security, in which local, regional, national and global jurisdictions interact to create outcomes (Ostrom, 2010). 
REDD+ aims to incentivise developing countries to protect forests by placing a financial value on the additional carbon sequestered in trees or not emitted to the atmosphere (Korhonen-Kurki et al., 2014). REDD+ development is phased, moving from planning or ‘readiness’ to results-based activities (UNFCCC, 2010; 2013). International decisions on REDD+ list elements developing countries must consider in local-level implementation: dialogue, land tenure, finance, benefit-sharing, performance and safeguards (UNFCCC, 2010; 2013). 
A landscape is normally defined as a local mosaic, where the mix of ecosystems and land uses is repeated in a similar pattern over a certain area (Forman, 1995; Milder et al., 2012; Sayer et al., 2013). We adopt an expanded version of this concept called ‘multi-functional landscapes’ (Tress and Tress, 2001), considering not only ecological, but also economic, cultural and historical contexts, and social dimensions. We define multi-functional landscapes as comprised of patches of natural and human-influenced vegetation, constantly shaped by the social practices, preferences and power relations that drive land-use changes (Wiersum, 2003; van Oosten and Hijweege, 2012; Agrawal et al., 2014). In other words, these landscapes are shaped by the different possible forms of landscape governance. Landscape governance refers to interconnections between socially constructed spaces (the ‘politics of scale’) and biophysical conditions of landscapes (Görg, 2007). 

To avoid arbitrary and narrow definitions of what constitutes a LA, while still distinguishing it from landscape governance, we draw on literature (Wiersum, 2003; van Oosten and Hijweege, 2012; Sayer et al., 2013; Agrawal et al., 2014; Reed et al., 2015) to identify LA elements imperative for successful implementation. Recognising landscapes are impermanent and multi-functional spaces, these elements vary according to context, but may include: (i) heterogeneity; (ii) collaborative governance and collective action (i.e. shared responsibility); (iii) cross-sector linkages (i.e. coordination and communication); (iv) local practices (i.e. cultural and power relations); and (v) supply and demand chains. These elements interact with internal and external properties of landscapes (such as multi-functionality and impermanence) forming a continuum of actions, which is not limited to a specific set of variables but can vary infinitely within the landscape. 

As most existing work on landscapes is concerned with how to integrate different land-use policies and measures within the same area (FAO, 2005; Milder et al., 2012; Sayer et al., 2013; Scherr et al., 2013), debate tends to overlook the role of social practices. We argue that the possibility of integration depends on how the measures interact, but also on how they are perceived and consequently adapted at local level. Young (2002), while discussing institutional interplay in common pool resource management, argues that overlaps between measures are expected to be more common and significant as the density of institutional arrangements operating in the same ‘social space’ increases. Social space is the area of jurisdiction of different levels of governance within which policies and measures interact with social practices.
[bookmark: _Toc337914055][bookmark: _Toc333314569]

2.2 The policyscape perspective

Our conceptual framework is inspired by the complexity of policy mix analysis (c.f. Barton et al., 2017) at landscape level. As emphasised by Barton et al. (2013), the economic theory of instrument choice recognises that a ‘‘package’’ of policy measures to address deforestation pressures – the ‘policy mix’ – may be needed when there are multiple externalities or externalities occurring together with imperfect property rights, market power, unobservable behaviour, or imperfect information (Hepburn, 2006; Bennear and Stavins, 2007; Goulder and Parry, 2008). We link our policy mix analysis to what Turner (2005) describes as a ‘policyscape’, meaning the policies and preferences that influence spatial productivity, wealth and property use in a specific landscape. The term is concerned with the composition of policies ‘in the mix’, but especially with how they interact to mutually shape each other’s effectiveness in a landscape (Bressers and Kuks, 2003; Doremus, 2003; Bressers and O’Toole, 2005; Flanagan et al., 2010; Barton et al., 2013; Cunningham et al., 2013). 

The policyscape concept also emphasises that interventions directly link to local perceptions and preferences, their effectiveness being a reflection of how individuals adjust their judgments (Rustichini and Villeval, 2014) to meet particular needs. The policyscape is, then, the result of alchemy between policies, local reactions and perceptions, preferences and land uses in a specific landscape. Thus, the dimension of political and social spaces are the abstract and practical spaces, respectively, in which different policy mixes and social preferences potentially coexist (Flanagan et al., 2010). The spatial mix of instruments and their interactions within the social space – the policyscape – is therefore endogenous to landscape characteristics (Pfaff and Robalino, 2012). Finally, while a LA is concerned with stimulating the integration of diverse sector-oriented interventions that are part of the policy mix at landscape level, the policyscape agenda looks at the spatial configuration of the mix, and the different social and practical interactions and adaptations of these measures in a target area (Barton et al., 2013), as Figure 1 illustrates. 
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Figure 1. Visual representation of the policyscape concept in the context of deforestation pressures in the Eastern Amazon Source: Authors’ conception.
It is fundamentally possible to hypothesise that interactions might take the form of complementarities between measures (so that presence of one measure in the mix increases effectiveness of another) or trade-offs (where one measure attenuates the effectiveness of another) (Cunningham et al., 2013). Bressers and O’Toole (2005) argue that the interaction type depends on the actors, groups or processes targeted by measures, on the one hand, and by interdependence between different domains of policy action, on the other. May et al. (2012) assessed the character of interactions among policy instruments for forest conservation in the Brazilian Amazon, using the following classification: ‘complementary’, ‘mutually reinforcing’ (synergistic), ‘in conflict’, ‘interdependent’ or ‘redundant’. They found few cases of redundancy or outright conflict, but concluded that the synergic or complementary nature of analysed instruments required commitment to policy coordination in order to be achieved. 
Within the landscape debate, it remains uncertain what role can REDD+ play, if any, and how it interacts with other measures in a landscape. In other words: how can REDD+ travel this space? Moreover, the social space in which different interventions take place has been little explored by most studies (Agrawal et al., 2014; Kozar et al., 2014; Assunção et al., 2015). Understanding how interventions work requires deep knowledge on how the distinctive features of an intervention connect to practical features of the landscape. Such knowledge requires both qualitative familiarity and quantitative data (Agrawal et al., 2014). Combining different methods and adopting the categories established by May et al. (2012), we analyse the practical elements that shape the social space in which landscape interventions are implemented in SFX. We then explore the different interactions in REDD+ implementation, within the SFX policyscape. 
[bookmark: _Toc337914056][bookmark: _Toc333314570]3. Material and methods 
This analysis is based on quantitative and qualitative methods, with primary and secondary data collected between September 2010 and December 2014. One initial step was to identify and characterise all SFX communities where REDD+ interventions were planned. Sampling and data collection at household and village levels followed qualitative and quantitative methods developed by the Global Comparative Study (GCS)[footnoteRef:2] on REDD+ of the Center for International Forestry Research. In this first set of data collection, four communities were chosen from fifteen potential intervention communities, identified based on interviews with project proponents, representing diverse community-level characteristics.  [2:  The Technical Guidelines, survey instruments and codebook used during the first phase of the study (2009–2013) can be found on the CIFOR-GCS website.] 

In each sampled village, we conducted household-level interviews: 31 in Village 1 (69% of all households), 30 in Village 2 (13%), 31 in Village 3 (19%) and 32 in Village 4 (16%). Households were selected using random stratified sampling to include participants and non-participants in the local REDD+ initiative. We also interviewed local leaders about village characteristics and held village meetings. In household interviews, realised in September/October 2010, we gathered information on household land use and measured subsistence and cash income derived from forests and other on- and off-farm activities. We used a ‘Proponent Appraisal Form’ to get preliminary data on the pilot programme, and a ‘Survey of Project Implementation’ for insights into the background, history, institutional dynamics and politics of its development. All research instruments are available from Sunderlin et al. (2016). 
Our analysis also draws on qualitative data collected through focus groups held in SFX at least annually between July 2011 and September 2013. These data were critical for characterising the SFX landscape over time, and understanding local practices that influence the spatial and social dimensions of policies to reduce deforestation. Data were collected through collaborations with The Nature Conservancy (TNC), the Social Sciences Graduate Programme in Development, Agriculture and Society (CPDA/UFRRJ), and the Alto Xingu Association for Agriculture Development (ADAFAX). These collaborations allowed us to observe how REDD+ implementation progressed over time in communities selected, according to their levels of engagement in the initiative. 
Focus groups, using semi-structured questionnaires (Merton et al., 1956), allowed the identification of participants’ perceptions, attitudes, ideas, values and interests. Debate among participants generates greater diversity of perspectives and depth of responses (i.e. the combined effort of people produces more information than the sum of individual responses). Focus groups were held between August and October 2013 in ten communities, with 344 participants (30% women, 37% smallholders, 7% medium landholders and 26% youth)[footnoteRef:3]. Communities (Figure 2) were selected to include areas with high deforestation levels and different land-use and tenure categories (four agricultural settlements, three protected areas and three municipal centres). The focus groups elicited perceptions of various REDD+ attributes, including their implementation and relationship to the pilot programme (i.e. viability, who should be involved, how and for what). We also conducted open-ended and semi-structured interviews with relevant stakeholders in the municipality, including government actors (n=7); NGO representatives (n=5) and large landholders (n=4) to capture diverse views of the SFX policyscape.  [3:  We defined property size following the National Agrarian Institute (INCRA) classification based on fiscal modules, which classified properties smaller than 300 hectares (1–4 modules) as ‘small’ in SFX, and properties in the 300–1125 ha range as ‘medium’. ] 


[image: ]
Figure 2. Research communities in São Félix do Xingu, Brazil. Source: The authors.
Analytical coding procedures were applied in order to produce a coherent analysis (Ryan and Bernard, 2003). NVivo Qualitative Content Analysis Software (QSR International Pty Ltd. Version 10, 2012) was chosen to compile, analyse, organise and reconfigure collected data. Content analysis was then undertaken, using analytical codes derived from existing theories and explanations relevant to the research focus (Mitchell, 2000). This method also allows for themes that emerge from the data (Berg, 2009), following the methodology of grounded theory (Glaser and Strauss, 1967). 
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Here we present the policy mix to reduce deforestation in SFX (4.1), including the pilot programme strategies (4.2), to better understand how they fit smallholders’ social space and needs to reduce deforestation (4.3). We then present the role REDD+ has played in the SFX policyscape, looking at the main local perceptions and reactions to interventions to reduce deforestation and how social practices influenced their implementation (4.4). 
[bookmark: _Toc337914058][bookmark: _Toc333314572]4.1 The policy mix in SFX 
Since 2004, the Brazilian federal government has prioritised reducing deforestation in the Amazon. SFX – one of the most deforested municipalities – has therefore been under considerable pressure to reduce deforestation. The policy mix to achieve this goal includes: (i) the Rural Environmental Registry; (ii) the Municipal Embargo (iii) Terms of Adjustment of Conduct; and (iv) the Programa Municípios Verdes (Green Municipalities Programme). 

The Rural Environmental Registry (Portuguese acronym CAR) requires landowners to declare boundaries of landholdings and forest area. For many, this is the first step towards receiving a land title and being declared compliant with the Forest Code governing the use of private forest land. Since 2008, due to inclusion of SFX in the federal government’s blacklist and consequent municipal embargo, SFX landholders have faced restricted access to credit, constant monitoring and inspection of land-use operations, increased enforcement, and restrictions on licenses for activities with environmental impacts. The consequences of being blacklisted were quickly felt, and deforestation fell significantly (INPE, 2011; 2012). To escape the blacklist, municipalities must reduce deforestation rates and register 80% of private properties in the CAR. In 2015, over 80% of private properties in SFX had been registered. There was consensus among research participants that the blacklist and associated embargo had been the most effective action for reducing deforestation in SFX. 

Likewise, beginning in 2009, both the Federal Public Prosecutor's Office and NGOs pressured beef and leather retailers and meatpacking companies to reduce deforestation associated with cattle production, leading to a boycott of slaughterhouses connected to illegal deforestation, as determined through the CAR (Barreto and Silva, 2010; Sist et al., 2013). In response, individual meatpacking companies signed legally binding Terms of Adjustment of Conduct (TAC) guaranteeing they would stop purchasing from properties with illegal deforestation (Ministério Público Federal, 2009; 2013a; 2013b). TACs set obligations for meatpacking companies which, if not met, are subject to penalties and criminal prosecution. Together, the federal blacklist and TACs forced the municipal government and private actors to share responsibility for reducing deforestation with the federal government; an innovative approach to coordinating and integrating various actors at different scales. 

The Municípios Verdes programme (Portuguese acronym PMV) was launched by the state government in 2011 to help municipalities stay off or get off the federal blacklist, e.g. by registering properties in the CAR. It required a municipal pact to achieve zero illegal deforestation by 2020, which SFX’s local government signed in 2011, alongside diverse local representatives and producer associations. It also established a commission under the pact to serve as a forum for inclusive landscape governance and build a long-term agenda to sustain anti-deforestation efforts. Smallholder involvement in the commission was crucial, given their exclusion from previous political processes (Schneider et al., 2015). 

As the common thread, we concentrate our analysis on the implementation and potential effects of CAR. CAR is also the measure most closely tied to the pilot programme and REDD+, and is the most likely to have immediate impact on landholders. Finally, with the publication of the new Forest Code (Law 12.651) in 2012, CAR became mandatory at national level and currently represents one of the main tools to control deforestation in Brazil. 
[bookmark: _Toc337914059][bookmark: _Toc333314573]4.2 The Sustainable Landscapes Pilot Programme
The Nature Conservancy was the first organisation to involve local actors in SFX in actions related to REDD+. A pilot programme led by the organisation partnered with the State Secretariat of Environment (SEMA-PA), the SFX Municipal Secretariat of Environment (SEMMA) and ADAFAX, and collaborates with other state and local partners. The pilot programme’s intervention area corresponds to the municipal area. SFX was selected for its large area of standing forest, high rates of deforestation, and the presence of major types of land ownership (federal conservation units, indigenous lands with federal protection, state protected areas and private lands), land uses, actors and ecosystem services. 

Beginning in 2009, the pilot programme focused on financial and technical support for CAR implementation combined with command and control measures, economic incentives, environmental awareness and capacity building. Specific strategies are land-use zoning; improved enforcement and compliance with environmental legislation; sustainable finance and management for indigenous and protected areas; sustainable production alternatives for local actors; technical assistance and promotion of alternative livelihoods; restoration of degraded lands; enhanced participation of vulnerable groups; economic opportunities; and shared lessons. In addition to expanding participation in the CAR, strategies were designed to help local actors, especially smallholders, transition towards a low-carbon economy. One important achievement was the launch of the Terra Verde Fund in June 2014, a local fund created by TNC in partnership with the Brazilian Fund for Biodiversity. 
[bookmark: _Toc337914060][bookmark: _Toc333314574]4.3 Smallholders social space and needs to reduce deforestation
Smallholders are key to reducing deforestation rates in SFX (TNC, 2013). Those living in land reform settlements are responsible for high rates of deforestation and lack viable alternative land-use practices. Traditionally, deforestation in the Amazon happened mostly in large areas easily detected in satellite images. A recent trend, however, has been towards smaller patches of deforestation (Godar et al., 2014; Assunção et al., 2015; Richards and VanWey, 2015), highlighting the need to better understand small and medium landholders’ land-use practices. 

Results from the first set of data showed land tenure was considered secure in settlements, while residents of the other two communities reported feeling insecure as they were informally settled on public lands without land documentation (Duchelle et al., 2014). The main reported causes of deforestation and degradation in the communities were: large-scale ranching, small-scale traditional agriculture, small- and medium-scale ranching, small-scale illegal logging and subsistence fuelwood/charcoal collection. Local land-use and livelihood dynamics reflected high reliance on livestock and agricultural production, which motivated the pilot programme to promote improved cattle ranching practices. 

Due to stricter environmental regulations, in the two years before the research the number of households practicing permanent agriculture (mainly cacao production) increased, while the number practicing swidden agriculture, and the area used for swidden agriculture, decreased in three out of four communities. Reasons cited included farmers’ need to diversify agricultural production because of environmental regulations, and high income from cacao. Households reported using forests mainly for logging, hunting and collection of wild fruits, poles and thatch. 

Regarding smallholders’ needs to reduce deforestation, in stakeholder meetings for the creation of the Terra Verde fund, participants expressed the importance of meeting social, structural and economic needs by responding to local demands already identified in the municipal pact for reducing deforestation. Such demands include: opening and maintenance of roads; plan for recovery of degraded areas; production diversification plans; capacity building; fundraising; strengthening productive chains; strengthening associations, cooperatives and other basic entities; land regularisation; electricity provision; organisation and legalisation of settlement projects; regularisation of urban areas; access to health; education; regulation of rural environmental licensing; payments for environmental services; implementation of settlement development plans; certification; seals for supply chain; access to technology; access to financing; infrastructure; autonomy and permanent presence of land regularisation bodies.

[bookmark: _Toc337914061][bookmark: _Toc333314575]4.4 REDD+ policyscape: attributes, social practices and local perceptions
The pilot programme has evolved since conception, changing its name and intervention area more than once. According to TNC, the REDD+ nomenclature was misunderstood at local level. For smallholders, the market-based connotation of REDD+ was of little interest; for large holders it appeared an opportunity for profit; and for indigenous groups it tapped into anti-REDD+ sentiments. TNC thus eliminated the term ‘REDD+’ from the initiative’s name although actions to reduce deforestation remain key. Table 1 summarises REDD+ attributes and the timeline and actions to put them into practice in SFX. 


Table 1. REDD+ attributes, timeline and actions in SFX. Source: Authors’ annotations and interviews with proponents. 

To understand how TNC and smallholders responded to different dimensions of REDD+, we asked participants about their perceptions of the pilot programme and the work done by NGOs in the municipality[footnoteRef:4]. The most positive aspect of NGO work was considered to be knowledge sharing. Virtually all actors mentioned this, present in NGO activities of information disclosure and sharing, training, capacity building, understanding of laws and rights, and building new ideas. Other positive aspects of NGO involvement include: implementation of initiatives that promote sustainable and diversified production; their role as a ‘bridge’ between landholders and municipal government; and ability to create coalitions. That NGOs cannot undertake some government-dependent activities (land tenure regularisation) is perceived as the main downside.  [4:  The main NGOs operating in SFX are TNC, the International Institute of Brazilian Education (IEB) and ADAFAX.] 

As CAR was the main strategy implemented as part of the pilot programme during data collection, we asked about participant perceptions of CAR in particular. CAR was initially perceived by local landholders, especially smallholders, as the first step towards land tenure regularisation, one of the main local demands to reduce deforestation identified in the municipal pact. Consequently, properties registered under CAR greatly increased between 2009 and 2013 (Figure 3). Yet, from 7,389 registrations, only 78 were approved and validated, confirming that there are no overlapping land tenure claims or incorrect information (TNC, unpublished material). One researcher from the National Institute for Spatial Research, working with CAR data from the states of Pará and Mato Grosso, referred to the CAR database as ‘dirty’, bearing that most information lacks validation and contains many overlapping land claims.

Figure 3. Properties registered under CAR in SFX between 2009 and 2013. Source: The Nature Conservancy.
Smallholders felt under increasing surveillance when their properties are mapped through CAR. This command and control aspect and the slow process of CAR validation resulted in negative perception and even rejection of the measure. Other negative aspects included its short period of validity in SFX (six months according to IN 35/2010, before the new Forest Law); and the frequent overlap in property demarcations, which can invalidate registration.
According to a Ministry of Environment (MMA) consultant working in SFX in 2013, CAR is ineffectively implemented; many SFX landholders, especially large ones, do not need CAR, already having financial subsidies and not depending on CAR for environmental licensing. The consultant also highlighted, "an excess of burden in CAR, which makes it undesirable by local landholders"; many smallholders chose not to register or renew registration to avoid increased monitoring through CAR. 
Some landholders register only half their properties under CAR, so they can sell cattle legally but also open up new areas to use the land illegally. Failure to link CAR’s database with the agricultural data management platform, including animal transport permits[footnoteRef:5], was identified by the MMA consultant and by the Municipal Environmental Secretary as another key reason for ineffectiveness. Considering CAR’s command and control aspect, an employee of the SFX SEMMA, responsible for licensing, stated that CAR ends up negatively affecting more smallholders than large, "the large do not need the CAR and will not pay the fine, unlike the small [who] depend on the CAR and [are] unlikely to get rid of the fine with a public defender".  [5:  The agricultural data management platform and animal transport permits were created by the Ministry of Agriculture, Livestock and Supply in response to European requirements to track cattle production from its origins. ] 

The main perception of medium and large landholders regarding the pilot programme is that there was no legal basis for REDD+. At the time of research there was no federal or state law regulating REDD+, and consequently producers did not want to "buy the fish". As expressed by one, “how can TNC expect to sell the fish, if there is no regulation?" Lack of local acceptance of REDD+ was one reason TNC changed the programme name to ‘sustainable landscapes’. Likewise, in SFX, many landholders already cleared their properties and will therefore need to recover degraded areas or reforest agricultural land to be legally compliant and therefore eligible to benefit from REDD+. Such activities are costly, require technical assistance and new technologies, and only produce results (i.e. increased forest area) in the long term. One large holder states, "there is no incentive and no government grant for involvement in carbon-reduction activities". 
Regarding the pilot programme’s different strategies, smallholders responded to each during mixed focus groups interviews, considering: strategy viability, who should be involved, how it should be implemented, and what is required for success (Table 2). Focus groups explored a far broader set of concerns; what follows is a representative excerpt. 
Table 2. Focus group interviews regarding smallholder’s perceptions on the pilot programme’s various strategies. Source: Authors’ compilations of focus group meetings. 
Smallholders generally believe that unions, organisations, collective action, capacity building, technical assistance and financial subsidies are among the main requirements for the programme to meet its goals. With respect to representation, most feel represented by unions and associations. However, some highlighted representatives sometimes "fall short" and that representation should be decentralised among various community members and unions. 
When asked about possible positive programme impacts, smallholders mentioned innovation, reducing deforestation, production diversification and conservation. The main potential negative impact cited was the possibility of decreased income if they have to reduce deforestation without subsistence alternatives, as happened in the case of the municipal pact and CAR implementation. Many respondents also indicated that demonstration projects of production diversification and environmental education should be among the programme’s next steps. Finally, participants enumerated some challenges including: lack of environmental awareness of SFX residents; absence of municipal infrastructure (education, water, energy, roads); poor access to innovative techniques and subsidies; and lack of political will and commitment of government agencies. The Terra Verde Fund was touted as a way to reduce government dependence, strengthen communities’ autonomy, and decentralise funding and benefit-sharing. One smallholder concern related to the Fund is that financial resources are normally reduced by the time they reach communities. At meetings for designing the fund, the need for targeted and differentiated benefits for small, medium and large holders, reflecting local heterogeneity, was highlighted by participants several times. 
[bookmark: _Toc337914062][bookmark: _Toc333314576]5. Discussion 
[bookmark: _Toc337914063][bookmark: _Toc333314577]5.1 REDD+ pepper in the mixed landscape salad
When evaluating whether and how different attributes of REDD+ contributed to LA implementation in SFX, we find they mostly complemented or were interdependent with other policy measures, although in some cases were mutually reinforcing, redundant or in conflict (Table 3). The environmental compliance and tenure clarification achieved through registration in the CAR are required first steps for all measures. According to local perceptions, these steps have proved less important for reducing deforestation than collective action and unity, capacity building, technical assistance and use/transfer of new technologies. Conflicts exist between REDD+ finance and benefit-sharing and initiatives in other sectors (especially livestock and mining) that influence the impact of interventions to reduce deforestation. While practical actions are being developed to implement such attributes of REDD+ in SFX (see Table 1), these measures remain weak in the context of economic logic in SFX, where landowners deforest to profit from ranching and agriculture. These conflicts are also present in land occupation policies[footnoteRef:6], in contrast to the environmental ones. The practical way to secure land holdings is to deforest for cattle pasture; this is also critical to obtaining and defending legal land titles. Previously, this has been key to large ranches gaining generous fiscal incentives. Money laundering also makes deforestation attractive, allowing funds from drug trafficking, tax evasion and corruption to be converted to ‘legal’ money (Fearnside, 2017).  [6:  Little or no economic exploitation of land is considered by the Federal Constitution and Law 8.629/03 as an indicator that a rural property does not meet its social function and is subject to expropriation.] 

In some cases, potential synergies have not been realised due to challenges enumerated by participants (e.g. absence of municipal infrastructure; poor access to innovative techniques and subsidies to implement them). Such challenges must be better understood to inform further instrument design. Table 3 summarises the main interactions between REDD+ attributes and other measures to reduce deforestation in the SFX policyscape (blacklist, TAC, PMV), along with other sectors’ interventions (rural credits to livestock production and INCRA territorial planning activities). We did not include attributes of performance and safeguards as they were still in initial stages of implementation at the time of research.
Table 3. REDD+ interactions with other interventions in SFX. Source: Authors’ analysis, following May et al. 2012. 

Findings highlight a need for better integration between interventions in the SFX policyscape to achieve potential synergies. Likewise, analysis of interactions within the policy mix for reducing deforestation and measures in other sectors is essential, to better understand dynamics of the SFX policyscape and the challenges of a LA. We find core strategies for successful implementation of a LA are challenging to implement, as they depend on political will (e.g. land tenure regularisation) or have high implementation costs (e.g. infrastructure). At the time of research, the SFX policyscape was dominated by measures with command and control at their core. Such measures promote increased monitoring and enforcement, without alternative options for subsistence and livelihoods.
CAR has acted as a central measure and common element in various interventions being implemented in SFX to reduce deforestation (blacklist, TAC, PMV). CAR implementation was mainly facilitated by TNC and funded with REDD+ financial resources, demonstrating one way REDD+ has played a key role in laying foundations for a LA while supporting different actors to achieve common goals (i.e. getting off the blacklist). Other REDD+ attributes such as dialogue and benefit-sharing played important roles, increasing local knowledge about different interventions and identifying local demands to reduce deforestation. It is yet to be analysed if the Terra Verde Fund is being implemented in a way that reduces government dependence, strengthening communities’ autonomy. Importantly, the fund was established to provide local control over REDD+ financing and benefit-sharing, demonstrating how REDD+ can bring recognition of local heterogeneity and implementation of interventions not based on command and control. 
SFX is a clear example of the crucial role of demand-side measures that encourage collaborative governance and shared responsibility of producers and consumers (i.e. TAC) in reducing deforestation (Gibbs et al., 2015). As Pirard and Treyer (2010) highlight, if REDD+ aims at creating policies and measures for reducing deforestation, policy-makers and REDD+ proponents cannot exclude from the debate interventions that go beyond the perimeter of the mechanism (i.e. changes in diets and other demand drivers). Fortunately, discussions about REDD+ have integrated what Singer (2009) calls “forest-related policies”; those not, strictly speaking, part of the forest sector, which have an indirect impact on forest conservation. In this context, it is questionable whether incentivising developing countries to obtain rapid, measurable results is fully compatible with formulating effective policy reforms and interventions for reducing deforestation in the long term.
[bookmark: _Toc337914064][bookmark: _Toc333314578]5.2. Leftovers: Challenges for a landscape approach
According to TNC, a mix of measures to reduce deforestation – beyond command and control – is very important in SFX, given the diversity of actors involved. Yet, a key challenge is integrating and coordinating these different interests, referring to the difficulties of having well-targeted interventions to accommodate the diverse needs and conservation efforts of all actors. The Terra Verde Fund, however, aims at considering a more ‘multidimensional approach’ for benefit-sharing (Gebara, 2013) instead of a ‘one size fits all’. TNC also believes that the initiative’s greatest challenge is land tenure regularisation, dependent on the will of government agencies. Tenure has been considered key to implementation of both regulatory and incentive-based REDD+ benefits (Duchelle et al., 2014), and has long been central to discourses about REDD+, e.g. ‘tenure first then REDD+ second’; ‘no rights, no REDD+’ (Brockhaus and Angelsen, 2012; Larson et al., 2013). 

In the case of SFX, however, tenure clarification may inadvertently support activities driving deforestation. TNC analysis (Balieiro, 2013) showed deforestation in 2011 and 2012 increased in areas registered under CAR in land reform settlements, suggesting that benefits might unintentionally result in increased forest clearing. Likewise, Socio-Environmental Institute data shows 83% of deforestation in SFX in 2012–2013 occurred in properties registered under CAR (Valle and Camargo, 2014). While CAR enables improved environmental monitoring, it also allows access to subsidised credit for ranching. In reality, deforestation may initially increase when land rights are secured, since ranching credit is liberated rapidly with CAR and titles in place (Gould, 2006; Robinson et al., 2011). Another study concluded that CAR alone was ineffective in reducing deforestation in Mato Grosso and Pará from 2008 to 2012 (Azevedo et al., 2014), highlighting the importance of combining CAR registration with other interventions. In SFX, TNC has responded by promoting alternatives to ranching and disseminating information about ‘low-carbon credits’ (i.e. low-carbon agriculture programme), although our interviews suggest this information had not yet reached smallholders. 

The pilot programme also faces challenges common to many initiatives aiming to reduce deforestation, such as lack of state and municipal policies that specifically regulate REDD+, corruption and limited governance capacity, and conflicts between measures to reduce deforestation and measures promoting development of other sectors. These are limiting factors that represent barriers to the integration of interventions at landscape level. Smallholders’ willingness to change is clearly identified in responses focused on pilot programme strategies, suggesting ‘environmentality’, as defined by Agrawal (2005), is already in place. The emphasis on organisation, union and collective action for achieving programme goals demonstrates understanding that the transformational path towards more sustainable landscapes must be a common commitment and include cooperation among different actors that drive deforestation in SFX. 

The interventions TNC has been implementing in the municipality reflect what has been called ‘asset building’ (Angelsen and Kaimowitz, 2001; Pirard and Treyer, 2010) meaning they include capacity-building and development of infrastructure for alternatives land uses. This type of approach may be among the most appropriate to move a region onto a sustained landscape. It is also a step outside of ‘more of the same’ strategies that advocate for financial incentives to motivate desired behaviour, ignoring intrinsic motivations. However, it is more difficult to monitor and control performance in these approaches, when compared to payment schemes conditional on the single land use of mature forest. There is the need to ensure that actors who benefit from different strategies are those who actually change behaviour. This implies, however, that the future of REDD+ may lie not in one dominating conceptualisation, but rather in co-existence of heterogeneous practices, as argued by Turnhout et al. (2016).

That many smallholders negatively reacted to CAR poses a significant problem for conservation measures in the Brazilian Amazon, since federal government relies on the CAR in all of its deforestation control strategies. This negative reaction may be thought of in terms of reactance theory (Brehm, 1966), where people react against compulsory changes that involve them without their consent. This may mean that unless sufficient knowledge sharing and enabling measures are in place, interventions will be ineffective in changing behaviour. It is also possible individuals subjected to deprivation by interventions will generalise their negative reaction and fail to cooperate with other actions. Some variables appear essential to change behaviour in these cases, such as a believable explanation that an intervention is motivated by the environmental crisis (i.e. climate change) rather than concealed political interest. Studies also revealed interventions are more acceptable when believed to be more fair, and when they do not seriously affect individual needs (Steg and Vlek, 2009). 

Ultimately, TNC believes that despite the challenges of working at a large scale, such an approach is necessary to achieve transformational change. A LA should therefore focus on elements that embrace these aspects, recognising the internal and external properties of landscapes and prioritising the basic needs landscapes are required for, such as ecosystems services and food. Challenges in the political sphere are also present. Government and NGO decision-makers in Brazil widely ignore the possibility that smallholders can contribute more actively to rural development. Instead, their production practices and modes of social organisation are perceived as obsolete and inefficient (Pokorny et al., 2013).
[bookmark: _Toc337914065][bookmark: _Toc333314579]6. Conclusions 
With a focus on smallholders, this article highlights practical elements overlooked in discussions about LA implementation, analysing how they shape the policy mix designed to reduce deforestation and degradation in SFX. By addressing how different attributes of REDD+ implementation travelled the SFX policyscape, our findings show that if practical elements of a LA are excluded from debate (i.e. CAR limitations and negative reactions to interventions), it may prove impossible to integrate different measures. Consequently, the concept may be overburdened and lose scientific value (i.e. overreliance on the notion that a LA will fix everything). Examining such challenges must be clearly framed as fundamental in structuring the pillars and elements of a LA. 

As our study shows, when designing a LA greater attention must be paid to diverse possible interactions of landscape-level interventions – both with each other and within the social space in which they are embedded. One main challenge is that interventions are not designed at landscape level and, thus, lack an appropriate institutional framework. Future research, therefore, should concentrate on disentangling the institutional circumstances that entail complexity and heterogeneity, in which we may find diverse land uses and actors, such as in the SFX case. To better address this question, it is essential to explore what are institutional remedies for better coordination and integration of different landscape-level interventions. One means to do so is through exploring the complementarities and overlaps in a given policyscape (Barton and Ring, 2017). 
The article highlights the role REDD+ financial resources play in creating alternatives to command and control measures. REDD+ funding was key to CAR implementation, intended to integrate interventions and promote a LA in SFX. However, CAR is now negatively perceived by smallholders; implementation is too closely aligned with traditional command and control than environmental compliance and land tenure clarification. TNC may overcome this with the Terra Verde Fund, and incentive programmes. Results underline that some REDD+ attributes (tenure clarification) may do little to reduce deforestation unless accompanied by other interventions. 
The SFX case makes clear that studying intervention effects on behaviour requires a deeper look at local perceptions and reactions to interventions, yet most studies overlook such matters. Neglecting important elements of local practices and perceptions may legitimise adverse effects of command and control (i.e. increasing bribery and violence), resulting in negative impacts that mainly affect smallholders and vulnerable actors. Without knowledge of social practices and feedback, it seems difficult to empirically study LA evolution and design successful interventions accordingly. This may call into question the feasibility of a LA, even when the concept itself is sound. 
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Tables
	Attributes
	Timeline and actions

	Dialogue
	Sept 2009: First meeting to start dialogue with local actors

	
	March 2010: Workshop on REDD+

	
	September 2011–present: Support for municipal commission creation and articulation

	
	2012–2013: Meetings to create Terra Verde Fund

	
	2013: Regional workshops on new Forest Law

	Finance
	2009–2011: Start-up funding from Vale Fund, Bank of America and Amazon Fund
2011–present: Funding from United States Agency for International Development, Norwegian International Climate and Forest Initiative and Moore Foundation.

	Tenure 
	2009–present: CAR implementation

	
	July 2010–present: Support for Environmental Protected Area do Xingu 

	
	2014–present: Support for land titling 

	Benefit-sharing 
	July 2011–present: Support for municipal pact implementation 

	
	2011–2012: Support for Xingu Ambiente Sustentável project in partnership with ADAFAX

	
	2011–present: Support for cocoa socio-environmental certification project in partnership with Institute of Agriculture Management and Forest Certification

	
	2012–present: Permanent protected areas restoration

	
	2012–present: Implementation of cocoa project

	
	June 2013: Creation of Terra Verde Fund

	
	July–August 2013: Itinerant courses on REDD+

	
	2013–present: Degraded areas restoration

	
	2013–present: Intensification of small-scale ranching

	
	2013–present: Implementation of better agricultural practices and diversification

	Performance 
	2010–present: Production of forestry inventory to define reference levels

	Safeguards
	2012–present: Development of human well-being indicators and assessment criteria



Table 1. REDD+ attributes, timeline and actions in SFX. Source: authors’ annotations and interviews with proponents. 

	Strategy
	Participants’ assessment of viability
	Who should be involved
	How to implement
	Requirements for success

	Environmental and territorial management and governance
	All answers were positive 
	Associations, communities, governments, NGOs and technical assistance
	Unity, government support, capacity building and organisation
	Funding, technicians, new technologies and machinery 

	Environmental conservation 
	All answers were positive
	Associations, communities, public entities and NGOs 
	Unity, organisation, capacity building and information 
	Funding, technicians, innovation, energy, better roads, environmental education 

	Better practices
	All answers were positive; majority highlighted crucial role of diversification 
	All farmers, rural technicians, NGOs and government 
	Organisation, capacity building, farmers’ willingness to learn 
	Capacity building, education, technicians, new technologies, energy, infrastructure 

	Economic opportunities
	All answers were positive; majority highlighted importance of subsistence and livelihoods 
	Associations, communities, NGOs, government, cooperatives and rural technicians
	Unity, funding, participation and information 
	Sustainable credit lines and subsidies, information, less bureaucracy, capacity building and technical assistance 

	Increase access to financing 
	All answers were positive; majority highlighted role of funding in driving transformational change
	Smallholders, banks, governments and NGOS 
	Partnerships between funder and recipients, smallholders’ autonomy 
	Collective action, technicians, coalitions, access, regularisation of land tenure

	Dissemination of lessons and results

	All answers were positive; some stressed importance of creating new culture of conservation
	Farmers, financing, technical assistance, youth, NGOs, church and government
	Collective action, communication, training, technical assistance
	Participation, technicians, information, capacity building


Table 2. Focus group interviews regarding various strategies of pilot programme. Source: Authors’ compilations of focus group meetings. 
	REDD+
attributes
	Interactions with other measures

	
	Blacklist
	TAC
	PMV
	Other sectors 

	Dialogue
	Complementary
	Complementary
	Redundant
	Complementary

	Finance
	Dependent
	Mutually reinforcing
	Interdependent
	Conflicting

	Tenure
	Interdependent
	Interdependent
	Interdependent
	Complementary

	Benefit-sharing
	Complementary
	Complementary
	Interdependent
	Conflicting


Table 3. REDD+ interactions with other interventions in SFX. Source: Authors’ analysis, following May et al. 2012. 

CAR (ha)	Até 2007	2008	2009	2010	2011	2012	2013	2014	0	33038.521511792656	266231.91633430211	703386.93571596232	1345470.6938237201	2164336.7215017299	2939518.4512321898	3831946.8732665698	Quantidade CAR	2008	2009	2010	2011	2012	2013	2014	5	130	730	1762	2903	5353	7389	
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