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Abstract:

 Governance of forest restoration is significantly impacted by who are the owners of and rights holders to the forest. We review two cases, Paraguay’s Atlantic forest and Madagascar’s forests and shrublands, where forest restoration is a priority and where forest ownership and rights are having direct repercussions on forest restoration. In Paraguay where a large proportion of forests are in the hands of private landowners, specific legislation, government incentives, costs and benefits of forest restoration, and the role of international markets for commodities are all key factors, among others, that influence the choice of private landowners to engage or not in forest restoration. On the other hand, in Madagascar’s co-managed state forests, while some similar challenges exist with forest restoration, such as the pressures from international markets, other specific challenges can be identified notably the likely long term impact of investment in forest restoration on land rights, traditional authority, and direct links to elements of human wellbeing. In this paper, we explore and contrast how these different drivers and pressures affect the restoration of forests under these two different property regimes.




Keywords:


governance; forest restoration; Paraguay; Madagascar; Atlantic Forest








1. Introduction

Forest restoration is increasingly being seen as an option to combat the degradation, loss and fragmentation of tropical forests. In the Atlantic forest of Paraguay and the moist forests of Madagascar, reforestation and forest restoration have been used as tools to counter forest loss. While reforestation refers to the return of trees to a previously forested land, it is frequently associated with the use of exotic species (e.g., [1,2]). On the other hand, forest restoration aims to recover most or all of a reference ecosystem. The Society for Ecological Restoration defines restoration as “the process of assisting the recovery of an ecosystem that has been degraded, damaged, or destroyed” [3]. Increasingly, many restoration projects focus on restoring ecosystem services [4], which may not always correspond to reference ecosystems or lead to improvements in biodiversity. Yet, natural forests composed of indigenous species are more adapted to local climatic conditions, provide local animal species with their native habitat, are more resilient and have traditionally been used by local inhabitants as a source of numerous products and services (e.g., [2,5,6,7]). The success or failure of forest restoration is frequently associated with underlying governance challenges, which are all too often overlooked.

Governance of forests (and natural resources more generally) encompasses a range of dimensions, notably related to who takes decisions, how these are taken and what mechanisms exist for effective decision-making related to natural resources (e.g., [8]). In small areas with clear property rights and a single landowner (state or other), decisions are somewhat easier to take although they may be complicated by underlying conflicting land claims (e.g., [5,7]). However, in larger areas (landscapes) where different land owners and users are involved, governance issues become more complex (e.g. [9,10]).

Legal forest ownership can be categorized as public or private, with community ownership and traditional ownership straddling these classifications. Management of forests can also be further sub-categorized as community, private, government, or co-managed [5,11]. Globally approximately 80% of forests are publicly owned, while 17.8% are privately owned and 2.2% classified as under “other” ownership [12]. These figures hide regional differences and conflicting claims over recognition of land and forest rights [13]. In 2002, a review by White and Martin [14] provided the following figures: 77% owned and administered by governments, 4% reserved for communities, 7% owned by local communities, and approximately 12% owned by individuals. In 2008, a further review [13] demonstrated that for 25 of the top 30 forested countries (covering 80% of the global forest estate) there was a reduction in state-owned forests (to 74%) with the remainder shared between communities, individuals and firms. Furthermore, management responsibilities are also slightly different with 80% of forests managed by the state, while private corporations and institutions manage 10% of the world’s forests and communities manage 7% [12]. A general trend towards decentralization of forest management can be seen globally [15] which may or may not facilitate the claims of forest-dependent communities [13]. Unclear tenure appears to be an important cause of failure in managing (and restoring) forests [16]. We explore how different governance challenges appear exacerbated or complicated under different forest tenure arrangements leading to more or less effective forest restoration in Paraguay’s Atlantic forest and Madagascar’s forest and shrublands ecoregion.



2. Experimental Section


2.1. Methodology

The objective of this work is to compare and contrast the different factors influencing the success (or failure) of forest restoration under two different property regimes in two of the world’s biodiversity hotspots. In Paraguay, the focus is on private forests and in Madagascar on forests that are co-managed by the State and local community associations. Furthermore, in both cases, forest restoration is undertaken as one of the components of forest management (rather than a standalone priority). We compared the importance and threats to forests in Madagascar and Paraguay in order to understand the emergence and role of forest restoration. In particular, we looked at recent (twentieth and twenty-first century) historical changes in forest cover, land use, and relevant legislation (specifically, incentives and policies or policy frameworks related to forest management, use and restoration).

Our approach relied on an extensive literature review. A number of interviews were undertaken either by phone, Skype or face to face in Spanish and French to corroborate some of our findings and to add to our dataset. Interviewees were selected because of their direct experience in implementing forest restoration activities and/or forest co-management contracts (Madagascar) or because they were landowners undertaking forest restoration (Paraguay). Interview questions can be found in Appendix 1. This paper also builds on direct field work by three of the authors.



2.2. Framing Governance of Forest Restoration

The success or effectiveness of forest restoration is influenced by a range of factors, including policies, incentives, land tenure, and markets, to cite just a few. It is also influenced by actors at all levels, from local to international. Several environmental governance frameworks exist which can be adapted to forest restoration. Lemos and Agrawal [8], for instance, highlight that environmental governance equates to interventions aiming at “changes in environment-related incentives, knowledge, institutions, decision making, and behaviors”. They also identify the importance of the mechanisms, processes, regulations and organizations in governance to influence environmental outcomes. For Kishor and Rosenbaum [16] forest governance relates to “the norms, processes, instruments, people, and organizations that control how people interact with forests.” Authority, power and capacity are three key dimensions considered by USAID [10] for effective natural resource governance. Davis et al. [17] refer to “actors” (including people and institutions), “rules” (including policies and laws) and “practices”, as three essential components of forest governance. In this paper, we use a similar framework (see Figure 1) adapted from Mansourian and Oviedo [18] to explore, compare and contrast the governance factors that influence forest restoration in Madagascar and Paraguay.

Figure 1. Framework to Assess the Governance of Forest Restoration (adapted from [18]).
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The framework proposed considers three essential factors when exploring the governance of natural resources, and in this particular case, the governance of forest restoration, these are: processes, stakeholders and institutions. “Processes” include policies, laws, strategies and all relevant rules. For example, in the context of forest restoration, processes might include laws related to land tenure or subsidies for planting different species. “Structures” in this framework include different agencies and other relevant bodies that help to organize stakeholders. In the context of forest restoration, this could be research bodies or implementing agencies, for example, local community groups or at a different scale, the national forest service. As to “stakeholders”, in the context of forest restoration they may be local communities, individual landowners, private companies, and the government, amongst others. While the three dimensions impact on forest governance, they also inter-relate (see arrows in the diagram) in ways that may either complicate or simplify forest governance. For example, if representative bodies exist (under the “structures” dimension), communities (under the “stakeholders” dimension) may voice their needs and aspirations more effectively, thus leading (potentially) to these needs being better integrated into forest restoration, and overall, to better forest governance. All three dimensions of the framework provide essential foundations for successful restoration. Furthermore, they can be found at different scales, from local to international (also see for e.g., [19]). It can be argued that effective governance that supports forest restoration requires that all three dimensions be functioning optimally and also that the interactions between them function effectively. Although the emphasis in this paper is on the “processes” dimension, the other two dimensions are also considered.



2.3. Study Sites

Both Paraguay and Madagascar harbor two of the world’s biodiversity hotspots as described by Myers et al. [20] and priority global ecoregions [21]: the Atlantic forest ecoregion (Argentina, Brazil and Paraguay) and Madagascar’s forest and shrublands ecoregion. The specific zones explored in this paper are the Oriental Region of Paraguay (north and southeastern part of the country) and the moist tropical forest zone of Madagascar (eastern half of the island) (see maps in Figure 2).

Figure 2. Forest cover of Paraguay and Madagascar.
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Source: Office National pour l’Environnement, Madagascar [22].






Economically, Paraguay is classified by UNDP’s Human Development Index as medium development (rated 111th out of 186 countries) while Madagascar is classified as a low development country rated 151st [23]. Both countries have suffered from high rates of deforestation in the last decade, with Paraguay’s deforestation rate averaging 16% between 1999 and 2010, while Madagascar’s was at a rate of 8% during the same period [23]. In terms of forest cover, Paraguay is classified as 44% forest while Madagascar’s land cover is 21.6% forest [23]. High deforestation rates have been fuelled in both countries by the economy increasingly relying on forest exploitation and conversion: in the case of Paraguay for energy, commercial agricultural and livestock [24,25,26], and in Madagascar both for energy and subsistence agriculture [27] (see Table 1).


Table 1. Forest Cover in Madagascar and Paraguay.



	
Country

	
Primary Forest

	
Other Naturally Regenerated Forest

	
Planted Forest

	
Annual Rate of Change in Forest (Total) 2005–2010




	
1000 ha

	
% of forest

	
1000 ha

	
% of forest

	
1000 ha

	
% of forest

	
1000 ha/year

	
%






	
Paraguay

	
1850

	
11

	
15684

	
89

	
48

	
n.s.

	
−179

	
−0.99




	
Madagascar

	
3036

	
24

	
9102

	
73

	
415

	
3

	
−57

	
−0.45






Source: [12].






Other sources provide higher rates of deforestation for both Madagascar (for e.g., [28]) and Paraguay (for e.g., [25]).



2.4. Overview of Forests in Each Ecoregion

Madagascar’s forests were estimated in 2005 by FAO [12] to be predominantly under public ownership (see below), while Paraguay was officially nearly two-thirds (61%) under private ownership although the actual figure is considerably higher, estimated at over 90% (see for e.g., [29]). Of the 98% under public ownership in Madagascar, management rights for 2% have been devolved to communities. In addition, in Madagascar, of the 2% under private ownership, the majority (92%) is owned by individuals, with 8% owned by local, indigenous and tribal communities [12] (see Table 2).


Table 2. Forest ownership in Madagascar and Paraguay.



	
Country

	
Ownership (2005)




	
Public

	
Private






	
Madagascar

	
98

	
2




	
Paraguay

	
39

	
61






Source: [12].







2.4.1. Paraguay’s Atlantic Rainforest

The Atlantic Forest ecoregion complex extends across the three South American countries of Paraguay, Argentina and Brazil. Only an estimated 11.7% of the Atlantic forest’s original area remains [30]. It consists of 15 distinct sub-ecoregions, with the one in Paraguay classified as Upper Paraná Atlantic Forest. The Atlantic forest is characterized by semi-humid forest with annual rainfall lower than 1700 mm and humid forest with rainfall between 1900–2000 mm. Paraguay’s Upper Parana Atlantic Forest is home to an extremely varied flora including vascular plants, pteridophytes and bryophytes [31]. The forest is heavily fragmented, and restoring connectivity among forest fragments is a priority to improve functionality [30].

More than 97% of Paraguay’s over six million inhabitants live in the Oriental region of the country, the area once dominated by the Atlantic Forest. While the Oriental Region makes up just 39% of the total land area of the country, the population density is disproportionately greater than in the rest of the country [32]. Massive loss and degradation of the forest can be attributed to demand for fuelwood, and agricultural and livestock development.

Until the mid-1960s Paraguay’s eastern region remained largely untouched. Severe deforestation started in the 1960s and continued increasing in the 1970s with the so-called “green revolution”, for the development of agriculture (cotton and soy) and the conversion of forest to exotic pasture for cattle ranching [33]. This was followed by extensive soy cultivation (with Paraguay being one of the world’s leading soy exporters) [34].



2.4.2. Madagascar’s Forests and Shrublands Ecoregion

Madagascar’s forests and shrublands ecoregion is located along the eastern escarpment and coastal plain of the island. The ecoregion includes moist forests across an altitudinal range from sea level up to over 2000 meters (it includes: lowland rain forest (0 to 800 m), moist montane forest (800 to 1300 m) and sclerophyllous montane forest (1300 to roughly 2300 m) [35]. These forests have long been recognized as an important center of endemism and diversity with hundreds of species of vertebrates and thousands of species of plants being strictly endemic to this ecoregion. All five families of endemic Malagasy primates can be found here, as can seven endemic genera of Rodentia, six endemic genera of Carnivora, and several species of Chiroptera [36].

Despite its importance, much of this habitat has been removed or fragmented (with an estimated 830 million ha being fragmented [27]). The predominant cause of deforestation is the local tradition of “tavy” or slash and burn agriculture (mainly for rainfed rice and cassava cultivation) which accounts for 80% of deforestation [27], although some [37] trace the process of deforestation back to the French occupation, particularly because of their logging concessions and cash crop plantations. Yet the Malagasy population is to a large extent (up to 70% according to [27]) dependent on forests—both plantations and natural forests—for fuelwood and construction materials [38].

Plantations are dominated by exotic species in Madagascar, with pines, eucalypts, and wattles among the more common species; shade, ornamental, and fruit trees are also planted around settlements. These have been promoted through government efforts to reforest notably via state-owned plantations and land tenure incentives [39,40].





3. Results and Discussion

The weight or importance attributable to different governance factors varies under different ownership and management systems for forests in the two case study countries and regions. Here we describe the key aspects of forest ownership and management in both countries and regions.


3.1. Ownership and Management of Forests


3.1.1. Madagascar

While much of Madagascar’s land is under customary tenure arrangements, without deeds, titles, or cadastres [40], in actual fact customary tenure is rarely legally recognized [38]. Lack of clear tenure has been identified as one of the underlying causes of deforestation in Madagascar [41]. For example in the “payment for ecosystem services” project in Mantadia, the challenge identified by Wendland et al. [42] has been dealing with property rights since although most of the land is state-owned, individual and communal entitlements exist leading to conflicting land claims. Since 2005 a project to reform land tenure (Programme National Foncier—PNF or “national tenure program”) has been in place, which could improve recognition of customary rights, although in the meantime the coup d’état has severely slowed such reforms. In addition, the program focuses on improving titling for agricultural land rather than forests [43].

Madagascar’s attempts at improving community engagement in forest management started in 1996 with the creation of the GELOSE (Gestion Locale Sécurisée or “secure local management”) law, which allows for the devolution of management rights of natural resources to rural communities. In 2001, a further decree established the Gestion Contractualisée des Forêts (GCF or “contractual management of forests”) law, which defined the details of the contracts to transfer forest management rights and streamlined the GELOSE process [44].

Concretely, in co-managed forests three zones can usually be found: one under conservation where extraction is banned, one under sustainable management of resources for local community use, and a commercial zone. In some cases, a fourth restoration zone is designated. Groups of communities have to organize themselves in COBA (communautés de base or “local communities”) associations to sign official management transfer contracts. These are initially valid for three years but can then be renewed. Contracts are negotiated between the central government, the commune and local communities [45]. To this day all the management contracts have been mediated by external agencies, such as international NGOs.

An estimated 750 co-management contracts have been signed since the start of this process for an area of more than 1.2 million hectares [46]. Furthermore, there has been a recognized growth in the capacity of communities to manage their forests more generally and to understand the stakes. According to Randrianarisoa et al. [47], in some areas under co-management deforestation has also been reduced although this has certainly not been the case across all areas under co-management. Recently, broader governance issues affecting the country have also had repercussions on environmental governance, including a marked increase in illegal logging [48].



3.1.2. Paraguay

In Paraguay in contrast, the majority of the nation’s forests are privately owned (61% according to FAO data [12] but closer to 90% according to other sources [29]. Land tenure remains one of the major causes of conflict in Paraguay.

Management of forests has been regulated by a number of laws, although in practice, there has been little enforcement [49]. Indeed, as highlighted by Contreras-Hermosilla [50] over-regulation characterizes much of Latin America’s forestry sector, with in actual fact poor environmental outcomes. Ultimately, overly complex and multiple laws in the forest sector tend to lead to poor enforcement and alternative uses of land (notably for agricultural commodities) where legislation is more straightforward [51].

First and foremost, Paraguay still needs to develop an agrarian reform to distribute land equitably and implement land use planning. While multiple proposals have been made for reform, full reform (in 2001 the Agrarian Statute was amended to remove the consideration that forest lands are unproductive areas) has still not happened and landless peasants continue claiming land for agriculture and demanding an agrarian reform. Paraguay’s Agrarian Statute of 1963 provided a perverse incentive for forest owners to clear land and put it under “productive use” lest this “unproductive land” be claimed by small farmers.

Since 1973, the Forest Law (Forestry Law 422/73) states that 25% of all land should remain under forest cover. It also establishes fiscal incentives for reforestation [52]. However, loopholes exist in this law whereby by transferring the 25% to other owners, this area could be further cleared by 75%. The result is that in the Eastern Region of Paraguay, forest cover is below 10% on private land [53].

To help promote recovery of the Atlantic forest in compliance with Article 42 of Forest Law 422/73, the Conformance with Forest Law (CFL) program was recently created. This program constitutes a legal tool and market mechanism to help forest owners meet the required minimum 25% forest cover. For each property equal to or greater than 20 ha, the shortfalls or profits are calculated using satellite images (LANDSAT 5 TM and C-BERS 2B, provided for free by the Instituto de Pesquisas Espaciais (INPE or the “institute of space research”) of Brazil). Properties with an environmental shortfall are defined as those with the partial or complete absence of the 25% forest reserve cover and/or protective gallery forest along watercourses. In this way, environmental “profits” and “shortfalls” are quantified in terms of hectares of forest per district and per landowner. However, CFL can only be applied in areas where an up-to-date official register of land tenure is available. Currently only two political departments—Itapúa and Alto Paraná—fulfill this condition.

A further law (Law 4241—Law on Protected Forests along Watercourses) was passed to encourage restoration of riverine forest. This law is promoted via the provision of saplings from tree nurseries, although quantities were limited and only five different species were provided as of 2004.

A law to promote reforestation (Ley No. 536 “Law to Promote Forestation and Reforestation”) was enacted in 1995 establishing economic incentives and subsidies for forestry plantations with the government providing up to 75% of the direct costs of reforestation. However, the government has been unable to find the financial resources to maintain this program. In 2004, reforestation achievements were estimated to total approximately 40,000 hectares [53].

Sustainable forest management has been very limited in Paraguay (due to the high price of the certification process and the complicated bureaucracy involved) and currently there is only one Private Reserve (Ypeti) in the Atlantic Forest with FSC (forest stewardship council) certification. Illegal and legal forest management efforts have been very hard to tell apart in Paraguay and the government has failed to invest in supporting the forestry sector and protect landowners from unfair competition from illegal logging. To this day, the INFONA (The National Forestry Institute) does not have a sound system to record forest management operations [54]. As a result, private forest lands (and even protected areas) suffer severe degradation, and illegal conversion of forest is frequent, starting with selective logging induced by forest fire. Once the forest has been degraded, landowners disseminate exotic grass seeds that quickly dominate the area and the land is declared by the authorities as a cattle ranching area. Today this constitutes the most common process of deforestation in the Oriental Region of Paraguay.

A moratorium on deforestation was established since December 2004 in the Oriental Region of Paraguay, prohibiting clear cuts [55] which has now been renewed twice already until 2018. Even though this legislation helps to decrease the deforestation rate in the Oriental Region, degradation and illegal conversion continue by landowners, supported by the lack of will and even cases of corruption in the government.

The government, with the support of NGOs is now developing a protocol for Law 3001 (a “Payment for Environmental Services” law) that will pay landowners who conserve and protect their forest (additional to the required 25%). The implementation of these payments is now being refined and may become a good incentive for landowners to engage in restoration on their land.




3.2. Selection of Restoration/Reforestation Projects

Through interviews and a literature review we identified some recent projects in Paraguay and Madagascar that included restoration or reforestation as one objective (see Table 3). In Madagascar, many of the projects involve payments for an ecosystem service such as biodiversity conservation or carbon sequestration (through REDD or another carbon-related mechanism). In Paraguay the protocol for payments for ecosystem services is still at an early stage and does not yet include restoration but rather avoiding deforestation.


Table 3. Projects involving restoration/reforestation for different objectives a.



	

	
Project

	
Aim/Type

	
Ownership

	
Management






	
Madagascar

	
Makira—Makira Carbon Company (MCC) and Wildlife Conservation Society (WCS)

	
REDD b

	
Public

	
Management of Protected Area by International NGO; co-managed outside of the protected area




	
Ankeniheny to Zahamena Forest Corridor (CAZ)—Conservation International

	
REDD

	
Public

	
Co-managed




	
Fandriana to Vondrozo Forest Corridor (COFAV) Conservation International

	
REDD

	
Public

	
Co-managed




	
Holistic Forest Conservation Programme (PHCF)—WWF and Good Planet

	
REDD

	
Public

	
Co-managed and Community management




	
FORECA–GTZ/Inter-cooperation

	
REDD

	
Public

	
REDD+ readiness initiative (6 of the 8 project sites were in the forest and shrublands ecoregion)




	
Andasibe-Mantadia Biodiversity Corridor—Conservation International

	
Carbon sequestration

	
Public

	
Co-managed and Community management




	
WWF Fandriana Marolambo landscape

	
Ecological restoration

	
Public

	
Community management




	
Paraguay

	
TFCA (Tropical Forest Conservation Act) with Guyra Paraguay: Restoration of connectivity between two forest blocks in Caazapa National Park

	
Ecological restoration

	
Private

	
Debt swap board (includes NGOs and government)




	
Restoration of four watersheds, developed by public entities: SEAM, INFONA and attorney general, with support from WWF; legal mechanism called “Conformance with the Forest Law” (CFL)

	
Ecological restoration

	
Private

	
Public




	
ITAIPU bi-national: project called “Paraguay Biodiversity” with SEAM, the World Bank and Partners: to restore the connectivity of six protected areas and the ITAIPU Reserves along to the Parana River

	
Ecological restoration

	
Private

	
Public with support of NGOs




	
Project called “Sustainable Management of Natural Resources.”

Ministry of Agriculture (KFW/GTZ).

To develop an Agroforestry programme with small producers in the Oriental Region of Paraguay.

	
Agroforestry using mixed species

	
Community

	
Public




	
Project of Conformance with the Forest Law. Coordinated by WWF, to restore 25% of forest reserve.

	
Ecological restoration

	
Private

	
Private and Public




	
Project: Restoring the Monday Watershed. Project developed by Association “A Todo Pulmon Paraguay Respira”.

	
Ecological and Agroforestry

	
Private

	
Private




	
Restoration undertaken as a fine for those deforesting on their own land

	
Ecological restoration

	
Private

	
Public




	
Restoration of areas to comply with sugar certification scheme

	
Ecological Restoration

	
Private

	
Private






Notes: Sources: [38,42,62,63]. a All in the two ecoregions being studied; Note that this list is not exhaustive but rather illustrative; b Reducing Emissions from Deforestation and Forest Degradation.




A distinction is made for these projects between ownership and management, which is particularly relevant to Madagascar where co-management is in place on public forest land. Through interviews, we attempted to specify the principal aims of forest restoration in the two countries, the way it was undertaken and the challenges involved. Three main categories of aims for restoration (or reforestation sensu lato) were identified: ecological, socio-political and financial. Table 4 below summarizes our findings.


Table 4. Restoration/reforestation aims, practices and challenges for governance in Paraguay’s Privately-Owned Forests and Madagascar’s Co-managed State Forests.



	

	
Aim/Driver

	
Practices/Species

	
Challenges




	

	
Ecological

	
Financial

	
Social/Political






	
Madagascar

	
Carbon sequestration;

Reducing forest degradation;

Protection;

Building resilience;

Restoring forests;

Protecting water

	
Subsidies and/or revenue;

Revenue from carbon sequestration;

Benefits from sustainable livelihood activities

	
Tenure security;

Transfer of management rights;

Employment;

Provision of non-timber forest products (NTFPs)

	
Restoration:

Native species;

Useful tree species (e.g., for NTFPs);

Reforestation:

Fast growing exotic species for commercial purposes

	
Governance challenges Participation of communities;

Legal transfer of management rights to communities;

Lack of national policies to encourage restoration;

Working with individual landowners;

Tenure conflicts;

Education and sensitization of populations;

Government attitude to restoration

Other challenges

Cost;

Managing native species effectively

Technical difficulties;

Communications to raise awareness among the population




	
Paraguay

	
Water protection;

Reducing deforestation and forest degradation;

Restoring forests

	
Marketable species;

Revenue from carbon sequestration

	
Compliance with laws;

Transfer of management rights

	
Rapid growth species;

Species for which knowledge exists;

Native species

	
Governance challenges

Lack of proper control;

Risk of illegal takeovers of land (tenure insecurity and property rights);

Illegal logging; Absence of state;

Lack of incentives;

Poor political framework and support

Other challenges

Availability of seed producing trees;

Lack of funds for maintenance











3.3. Discussion

It appears that success in ecological restoration remains limited in both countries given the continued rates of forest loss. In the face of this result, we explore the associated governance challenges. Taking the three dimensions of our forest governance framework, the processes dimension appears to be the most important in both country contexts. While the discussion focuses on this dimension, we also discuss the role of key stakeholder groups in the context of governance of forest restoration in Paraguay and Madagascar.


3.3.1. Processes

The main factors that appear to emerge from this case study comparison as being critical to forest restoration are related to tenure, management rights and incentives—all three falling under the “processes” dimension of our framework.

The role of land tenure within the framework of forest restoration and the pressure on forests in the context of tenure security or insecurity [51,56,57] is further highlighted through the above comparisons and study. In Paraguay, despite specific laws to promote reforestation and to stop deforestation in the Oriental Region, the country continues to face a high deforestation rate in both the Occidental and Oriental Regions [58] and limited success with restoration. This can be attributed to limited reach and capacity of the government to apply and enforce laws, many of which actually over-burden the sector. Wright et al. [59] also associate the high deforestation rate in the country with a high level of corruption. Subsidies in the agriculture sector further skew the value of forest conversion (e.g., see [50,51]). Finally, the soaring global demand for soy and beef within the context of tenure insecurity, high price of land and poor government regulation and enforcement, provide strong disincentives for forest restoration. However, increasing awareness combined with the involvement of financial entities in the sustainable development of the country, are putting pressure on producers to comply with the legislation in order to obtain their environmental licenses and be able to continue producing. For example, the government has prioritized the replication of the restoration projects that contribute to the legal mechanism “Conformance with the Forest Law” (CFL) currently being undertaken in four watersheds by the following public entities: SEAM, INFONA and the attorney general, with support from WWF.

In Madagascar on the other hand, a strong motivation by communities to engage in forest restoration is specifically the opportunity for enhanced tenure security (as emerged notably from our interviews). Through forest restoration (as well as improvements in forest management more generally), communities are empowered and recognized as rightful guardians of forests. Contracts established via the GELOSE or GCF mechanisms also help to secure titling and to exclude outsiders from the forest [57], thus reducing the risk of degradation and deforestation. Furthermore, in most cases, forest restoration in Madagascar is promoted via some form of payments (payment for ecosystem services, free seedlings through international projects etc.), providing an added incentive for communities to engage in forest restoration. For example, the Andasibe-Mantadia corridor project (see Table 3) provides payments to communities for both protecting and restoring the forest [60]. A final incentive in Madagascar that supports forest restoration is the reliance of communities on the provision of direct goods and services by the forest.

Regarding incentives, it is clear that, in both Madagascar and Paraguay, economics play a major role with respect to practicing restoration or not. In Paraguay, like in other parts of South America, restoration efforts must compete with lucrative agricultural commodities which are themselves promoted by subsidies [61], while in Madagascar, the household economy and the need to practice at least some subsistence agriculture impacts on decisions with respect to forest restoration. In both cases, economic incentives for restoration likely need to be increased in order to offer an alternative to the prevailing context.

Specific incentives that have influenced forest owners in both countries can be divided as legal, market, and financial. For example in Paraguay, legal incentives such as the requirement to set aside 25% of forest on private lands, combined with financial incentives, have encouraged private landowners to restore forests. At the same time, the high price of commodities such as soy has acted as a market disincentive in Paraguay, leading to forest conversion. In Madagascar, the provision of free seedlings to communities for them to engage in restoration in the Fandriana-Marolambo landscape has acted as an important incentive for them to not only restore the landscape but also to use a wider range of indigenous species. Payments for the ecosystem services of biodiversity conservation and carbon sequestration have been trialed in Madagascar (see examples in Table 3). Indeed, payments for ecosystem services, notably carbon sequestration and watershed protection, appear to be means that could enhance the appeal of forest restoration. For example, the REDD+ mechanism that is increasingly gaining ground provides payments for protection, effective management and restoration of forests (e.g., [2]).







3.3.2. Stakeholders

In addition to the processes dimension, the capacity, engagement, accountability and recognition of stakeholder groups also have a significant impact on governance of restoration zones and activities. The interplay at different levels, from local stakeholders to international actors, plays an important role in the governance of forests [56,64,65] and this can be seen with respect to forest restoration in both countries. For instance, in Paraguay, demand for soy from international players has a direct impact on local farmers’ decisions to grow soy (at the cost of forest restoration). Equally in Madagascar, local communities’ desire to recover their rights to manage forests is impacted by rules defined by national (and in some cases, such as the REDD+ mechanism, international) level players [65]. Furthermore, the role of “neutral” parties (such as international NGOs) appears critical in implementing management transfers in Madagascar (e.g., [66]). At the local level, tensions between local stakeholders, in particular communities or indigenous groups, versus private landowners, are particularly relevant in Paraguay (e.g., [13,61]) but also in Madagascar (e.g., [38,67]).

In both countries, the relative absence of the government forest service and the associated lack of enforcement of forest regulations have contributed to deforestation. In Madagascar, this has been counteracted to a certain extent by the empowerment of COBA associations which now have control of some forest areas, effectively curbing open access to these resources [44,67]. It appears that State authority and power have been largely absent in many areas in Paraguay’s Atlantic Forest and Madagascar’s forests and shrublands. Strengthening the presence of this key stakeholder group will likely lead to a more stable forest co-management regime in Madagascar and heightened respect for forest regulations and laws in Paraguay, ultimately enhancing restoration efforts.

We further argue that the lack of integration across levels (e.g., between local level structures and stakeholders and national processes and structures) as well as across the three dimensions of the framework (i.e., between processes, stakeholders and structures) impedes the creation of an adequate governance context that is conducive to successful forest restoration. For example in Paraguay, complex forest legislation is not matched by supportive institutions at both the national and local levels to implement and enforce such legislation. In Madagascar on the other hand, all too frequently the reason for local-level engagement in co-management arrangements around forests (with or without a restoration dimension) is triggered by poor national level policies related to management and ownership rights. Resolution therefore of all three dimensions of the governance framework and particularly focusing at the national and local levels, would help provide a more positive climate for effective forest restoration.





4. Conclusions

In conclusion, from a biodiversity perspective, the need for forest restoration in Paraguay’s Atlantic Forests and Madagascar’s forests and shrublands has been well established but success in this respect appears to be limited. One important factor contributing to this limitation is ongoing challenges related to governance. A three-pronged framework helped us to better understand the key issues and dimensions. Using this framework, it appears that the “processes” dimension of governance, which includes laws, strategies and incentives is particularly challenging, with poor policies and low implementation of the legislation. The “stakeholders” dimension, and in particular the interaction among stakeholders across different levels (from local to international), also appears to complicate effective governance of forest restoration in the two case studies.

The two case studies highlight that under different tenure arrangements, the governance challenges for forest restoration differed somewhat. So far, in Madagascar increased tenure security, provision of direct ecosystem goods and services, and payments for ecosystem services have been critical incentives for local community engagement in restoration. In contrast, in Paraguay, market pressures have provided a disincentive for forest restoration, and forest laws and regulations that favor restoration need to be applied with greater rigor. Nevertheless, in both cases weak government enforcement and remaining lack of clarity in tenure arrangements impede progress on forest restoration.

The present challenge in both countries lies in improving the forest governance context so that processes are more effective and key stakeholder groups can increase their participation in restoration activities. The lack of positive incentives is one of the main reasons for limited restoration activities, with the high prices of commodities being a significant disincentive for forest restoration. In both countries, enhanced economic incentives, such as payments for ecosystem services, are needed to contribute to a forest governance context that favors restoration.
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Appendix


Appendix 1. Questions posed to forest owners, managers and experts engaged in forest restoration in Paraguay and Madagascar.


	Can you point to specific factors influencing your (others’) decisions to restore or not forests in your country?


	What is your/the primary motivation to restore forests?


	What are the most common species used for restoration? What determines the choice of species for restoration/reforestation?


	What determines the area chosen for restoration/reforestation?


	What approaches/species are commonly used for restoration?


	What could encourage you to restore more?


	What are the challenges faced with forest restoration?


	What are opportunities for forest restoration?


	How successful would you rate forest restoration (in your area/country)? And on what are you basing your judgment?


	How is the restored area currently managed/governed and how will it be managed/governed in the future? Who are the main actors in forest restoration management/governance and what is the relationship between these actors? What are the key challenges or opportunities with respect to governance of these areas?
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