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Abstract: Negotiation, reconciliation of multiple scales through both ecological and social
dimensions and minimization of power imbalances are considered critical challenges to
overcome for effective governance of forest restoration. Finding the right mix of “command
and control” in forest restoration vs. “environmental governance”, which includes non-state
actors, regulatory flexibility, and market based instruments is at the heart of these challenges.
This Special Issue attempts at shedding light on these challenges with case studies from
South and Central America, Africa, and Asia. Some provide within-country as well as
cross-country comparisons. A few others present case studies at the household level. Both
policy and legal constraints towards implementing forest restoration are also discussed as a
function of top down vs. bottom up approaches. The effectiveness of payments for
environmental services is examined as catalyzers of forest restoration initiatives. Finally,
two papers deal with the legal and policy constraints in making restoration through natural
regeneration a viable and cost-effective tool. In the face of renewed perspectives for
expanding forest restoration programs globally, governance issues will likely play a key role
in eventually determining success. As many of the papers in this Special Issue suggest, the
fate of forest restoration outcomes is, more often than not, associated with
overall governance challenges, some of which are often overlooked particularly across
multiple scales.
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1. Introduction
The main forest governance trends that defined the last two decades are thought to be:
(i) decentralization of management; (ii) the role of industrial logging in government-granted forest
concessions; and (iii) market-oriented certification [1]. Furthermore, it is also agreed that the following
key variables influence the outcomes of forest governance particularly across the tropics: (i) user rights
and responsibilities; (ii) participation by those who use and depend on forests; (iii) accountability of
decision-makers; (iv) monitoring of forest management; (v) enforcement of property rights; and
(vi) institutional capacities [1]. Yet for the most part, these conclusions have emerged when the natural
resource base is already sufficient for providing forest-based goods and services in the long-term [2],
in other words, management of natural forests. Less seems to be known when the objective is restoring
forest cover in degraded or otherwise deforested land. While there is no major reason to believe that the
abovementioned issues would not also shape forest restoration outcomes (see examples in [3]), the
challenges may differ from those applied to natural forests.
First, forest restoration not only deals with access and/or use of a novel resource base but also
with long lasting changes in land use allocation and human use. As a consequence, if forest restoration
is not planned, implemented, and managed to eventually become a profitable and equitable land use
option [4], conflicts may arise [5]. Second, it is only recently that the social sciences have been included
in theoretical frameworks and the practice of ecological restoration [6,7] along with the insertion of
historical, political, judicial, aesthetic, as well as moral issues [8–10]. That said, only a decade ago
Dudley et al. [11] urged practitioners to move beyond tree planting, to restore with a landscape mindset
while considering both biophysical and socioeconomic issues, and to insert the views of different
stakeholders and institutions. Governing “forest landscape restoration” could be seen as a nascent field
with methodological, conceptual, and practical challenges ahead.
Yet with the growing recognition that forest restoration offers great opportunities for supporting
biodiversity conservation and ecosystem services provisioning at the global and local levels [12],
the number of projects have dramatically increased along with their spatial scale [13–16]. Particularly
in a landscape context, negotiation, reconciliation of multiple scales through both ecological and social
dimensions and minimization of power imbalances are considered critical challenges to overcome [17].
Finding the right mix of “command and control” in forest restoration vs. “environmental governance” [18],
which includes non-state actors, regulatory flexibility, and market based instruments, is at the heart of
these challenges. Governance systems may therefore need to be adapted to include a wide range of
stakeholders, legal instruments, inter-sectorial policies, and multi-level government administrations.
Here we apply the definition of governance used by Colfer and Pfund [19]: “The ways and institutions
through which individuals and groups express their interests, exercise the rights and obligations, and
mediate their differences.”

Forests 2014, 5

3024

2. The Contents of the Special Issue
The papers composing this Special Issue attempt to shed some light on the above-mentioned issues.
In total, the 10 papers cover case studies in seven countries, from South and Central America, Africa,
and Asia. They cover both the tropics and subtropics and include global, national and local scales. Some
provide within-country as well as cross-country comparisons, while others focus on natural regeneration
as a mode of forest restoration. A few others present case studies at the household level. Both policy and
legal constraints towards implementing forest restoration are also discussed as a function of “top down”
vs. “bottom up” approaches. The effectiveness of payments for environmental services is examined as
catalyzers of forest restoration initiatives.
Forest restoration has been a prominent topic in the agenda of many international forums over the
last decade from a climate, biodiversity, desertification and sustainable development perspective
(reviewed in Lamb [3]). In particular, at the 2010 Conference of the Parties to the Convention on
Biological Diversity, two ambitious proposals (Aichi Targets 14 and 15) were adopted with the aim of
restoring degraded land at a global scale. The article by Pistorius and Freiberg [20] focuses on the
international restoration policy arena and discusses the major challenges facing the mobilization of
billions of US dollars that may be needed to reach these targets. It is estimated that 20 million ha of
terrestrial degraded land will have to be restored per year until 2020. The authors discuss how a
“collaborative governance approach” may be needed for an effective implementation of these targets,
since they conclude that the current global institutional landscape is too fragmented. More often than
not, international targets, although representing genuine aspirations, do not permeate down to national
and local levels. That said, Pistorius and Freiberg make the case for serious consideration of
multi-stakeholder partnerships (between the private-and public sectors, and civil society) as one
way forward.
The issue of collaborative governance to overcome institutional fragmentation is further discussed
at the local level in the paper by Pinto et al. [21]. Although in many countries, particularly across the
tropics, government-led reforestation and restoration programs are the norm, the authors make the case
against top down approaches and the lack of positive incentives in the practice of forest restoration by
presenting the governance structure of the Atlantic Forest Restoration Pact (AFRP) in Brazil.
Fragmented efforts and disregard of critical bottlenecks for upscaling plot-based restoration prompted
the development of a multistakeholder and interdisciplinary platform where different interests,
perspectives, skills and approaches converge towards a common goal along with the ambitious target to
restore 15 m ha of the Atlantic Forest biome. One important lesson learned from the AFRP mechanism
is that solely relying on legal compliance for implementing restoration is neither sufficient nor desirable.
Note that in many cases, restoration governance is dictated by top-down legal instruments, such as
biodiversity offsets [22]. In fact, nearly 60% of the studies reviewed by Ruiz-Jaen and Aide [23] were
carried out to comply with environmental laws.
The interactions (or lack thereof) among different actors other than government; of voluntary and
negotiated agreements; of flexible approaches to negotiated implementation; and of market-based
instruments are documented across the papers described ahead. In Ethiopia, Lemenih and Kassa [24]
argue that although ambitious reforestation and restoration targets were set by the central government
(2 million ha for afforestation and 1 million ha for reforestation), it has been mainly non-governmental
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organizations (NGOs) that have played a key role in their implementation while advocating for policy
reforms. Yet the authors point out that lack of knowledge sharing among NGOs has resulted at times in
contradictory messages to both local communities and policy makers. The authors further conclude that
at present, the various reforestation and restoration practices in Ethiopia lack coordination, both
technically and managerially and also lack the application of indicators of performance for measuring
success. Also at the country level, but through a comparative view, the paper by van Oosten et al. [25]
from Indonesia analyzes how people’s views and participation are inserted in those landscapes to be
restored in three contrasting situations: (i) the extension of a national park; (ii) compliance with
environmental law; and (iii) collective action. Three case studies represent different interpretations on
the nature of foreste restoration, different governance mechanisms and different extent of stakeholder
involvement. In each case, flexible governance arrangements were lacking from the outset and therefore
institutional space for negotiated decision-making had to be created. In Brazil, by using a case study
from São Paulo State, Ball et al. [26] describe lessons learned on how a landscape-scale forest restoration
project was conceived by an international NGO in the Atlantic Forest biome. The project targeted
small-scale landholders to restore their degraded lands by offering restoration models that would provide
economic benefits. In spite of initial optimism, problems in the implementation phase arose. These
related to fund allocation, legal regulations hampering native species harvesting, and on the adequate
integration of the needs and perspectives of participants. The authors recommend baseline social
assessments to improve project design, simplification of legal frameworks to exploit native species, and
better communication and articulation among stakeholders.
In the only paper of the Special Issue having a cross-country approach, Mansourian et al. [27] explore
how different governance challenges are displayed under different forest tenure arrangements in private
forests in Paraguay and co-managed forests in Madagascar. Two key factors raised as necessary for
effective and equitable forest landscape restoration are: (i) improving the forest governance context so
that processes are more effective and key stakeholder groups can increase their participation in
restoration activities; and (ii) promoting positive incentives for implementing restoration including
compensation for the provision of ecosystem services. The authors also argue that in these two countries,
fragmented multilevel governance and poor policy-making further hinder forest landscape restoration.
In Paraguay, what is seen as complex forest legislation does not seem to parallel the level of support
needed by institutions that are to implement and enforce such legislation. While in Madagascar, the main
reason for local-level engagement in co-management arrangements is likewise a response to what are
seen as defective policies regarding management and ownership rights.
Previous analyses have underscored the potential for forest restoration to enhance the delivery of
environmental services for global and local benefits [28]. In the context of positive incentives through
conditional payments, two papers shed relevant information on this topic. Pirard et al. [29] studied two
watershed restoration projects in Indonesia, both of which are assumed to increase dry season watershed
flows (through tree planting), and the concurrent ability of payment for environmental services (PES)
schemes to improve the effectiveness of these initiatives (compared to government-led watershed
programs). The authors conclude that despite their innovations over command and control approaches,
the applied PES schemes have had limited effectiveness in promoting forest restoration. However the
ability of local stakeholders in adapting to changes in the way these programs have evolved over time
(after the intervention of several international actors) has generated a sense of collective ownership
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towards the goal of securing water provision. The paper by Bennett et al. [30] refer to what is known as
the world’s largest afforestation-based payments for ecosystem services program (27 million ha),
China’s Conversion of Cropland to Forest Program (CCFP). The authors examined the factors associated
with the survival rate of planted seedlings, which is used by CCFP both as a measure of the impact of
program incentives and to deliver subsidies to participating rural households. A key result is that
households with higher levels of human capital in forestry activities appear to be better at keeping trees
alive. Another key result is that the degree to which local governments engage with participants during
program implementation has a positive effect on program outcomes.
When land use after deforestation and degradation has been neither heavy nor prolonged, forest
ecosystems are known to recover rapidly without human intervention through secondary
succession [31]. Thus relying on natural regeneration is a viable restoration approach when carefully
assessed against those variables known to define both the speed and trajectory of unassisted forest
recovery [32]. Yet for decades, secondary forests have remained “under the radar” in both national and
international land use planning strategies [33] in spite of international efforts to recognize these forests
as a legitimate land use type [34]. Interestingly, the legal frameworks governing second-growth forests in
many tropical countries are frequently marked by ambiguity (e.g., Sears et al. [35]) while the opposite
applies for human-assisted forest restoration where public policy and detailed legislation is very
clear [10]. Two papers in this Special issue deal with the legal and policy constraints in making
natural regeneration a cost-effective tool while satisfying both the needs of local people and
conservation objectives.
The paper by Vieira et al. [36] analyzes the key legal impediments facing the development of a system
of good governance for second-growth forests in the state of Pará, in the Brazilian Eastern Amazon. In
contrast to the rest of Brazil where in most states there is no legal definition for when a regenerating area
becomes classified as “forest” rather than “fallow” (and thus qualifies for legal protection), Pará is the
only state of the Brazilian Amazon that has adopted an explicit definition of second-growth forests based
on biophysical parameters (once the definition applies, these cannot be cleared in order to comply with
conservation objectives). However, the authors discuss how effective governance of this widespread
tropical resource is challenged by lack of clarity in terms and definitions, inconsistencies in legal
frameworks from the federal to the local level, and an overall perception by society and policy makers
that secondary forest ecosystems have little value. The authors further conclude that for secondary forests
to restore ecological and social values through natural regeneration, management decisions should not
be made based on technical indicators of forest condition alone but should incorporate an understanding
of the drivers of success, encompassing the suite of inter-related biophysical, socio-economic and
institutional factors. To this end, dialogue between the environmental and agricultural decision makers
is warranted.
A related situation occurs in Mexico where secondary forests are defined strictly on biophysical
grounds. The paper by Román-Dañobeytia et al. [37] evaluated the relevance of the rigidly applied
reference values in the current forestry law that defines what a secondary forest is. They suggest that
these standard values limit potential management actions in the Yucatán Peninsula. In contrast to the
case study from Brazil mentioned above, once the biophysical reference values are reached, the forest is
subject to overregulation. In other words, secondary forests are prevented by law from traditional,
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extractive uses, as formal management plans are required. As in the above case, cross-sectorial dialogue
is needed.
3. Conclusions
Not long ago, and right after the first formal definitions of “ecological restoration” provided by
Bradshaw and Chadwick [38], the discipline developed somewhat in isolation. As seen in this Special
Issue, restoring degraded or non-forested lands is an inherently multidisciplinary, multiscalar and
multisectorial activity in need of good governance so that the rights and obligations as well as mediation
of differences among stakeholders contribute both to achieving predetermined restoration objectives and
the maintenance of the resource base (Figure 1). In the face of renewed perspectives for expanding forest
restoration programs globally [39], governance issues will likely play a key role in eventually
determining success. As many of the papers in this Special Issue suggest, the fate of forest restoration is
frequently associated with systemic governance challenges, which are all too often overlooked. It is
therefore hoped that this Special Issue provides at least some useful background for designing and
implementing new and more effective forest restoration programs globally.
Figure 1. Key governance issues driving ecological and socioeconomic processes associated
to land and forest states modification and their outcomes.
degraded forest

degradation

Processes modifying land use and forest states
• protection against disturbances for forest

• exploitation of timber and non-timber forest
products
• use of valuable timber species
• frequency and severity of disturbances
• competition for land
• adaptive management
• biological invasions

regeneration
• land use and landscape dynamics
• socioeconomic changes in society
• agriculture intensification
• forest transition
• forest restoration interventions

degradation
Degraded/nonforest lands

restoration

restored forest

sustainable management

Governance issues driving land use and forest states
• economic incentives and disincentives for
degrading and restoration activities
and environment
• credit and funding availability
• environmental and forest certification
• technical assistance and human capital in
• international agreements and roundtables on
forestry
agriculture
• payments for ecosystem services
• land tenure, rights, and opportunity cost
• market development for forest products
• participation and collaboration of NGOs,
• cost-effectiveness of restoration
private companies, governments, local
interventions
communities, and landowners
• environmental awareness of society
• legal frameworks and policies on agriculture

deforestation
FOREST STRUCTURE, ECOLOGICAL COMPLEXITY, AND SOCIETAL BENEFITS

restored forest

Forests 2014, 5

3028

Acknowledgments
We thank Stephanie Mansourian for editing an earlier draft.
Author Contributions
Both authors wrote together the article presented here.
Conflicts of Interest
The authors declare no conflict of interest.
References
1.
2.

3.
4.
5.

6.
7.
8.
9.

10.

11.

12.
13.

Agrawal, A.; Chhatre, A.; Hardin, R. Changing governance of the world’s forests. Science 2008,
320, 1460–1462.
Forests under Pressure: Local Responses to Global Issues; IUFRO World Series; Katila, P.,
Galloway, G., de Jong, W., Pacheco, P., Mery, G., Eds.; IUFRO: Vienna, Austria, 2014;
Volume 32.
Lamb, D. Large-Scale Forest Restoration; Earthscan-Routledge: London, UK, 2014.
Brancalion, P.H.S.; Viani, R.A.G.; Strassburg, B.B.N.; Rodrigues, R.R. Finding the money for
tropical forest restoration. Unasylva 2012, 63, 41–50.
Knoke, T.; Calvas, B.; Aguirre, N.; Román-Cuesta, R.M.; Günter, S.; Stimm, B.; Weber, M.;
Mosandl, R. Can tropical farmers reconcile subsistence needs with forest conservation?
Front. Ecol. Environ. 2009, 7, 548–554.
Jackson, L.L.N.; Lopukine, N.; Hillyard, D. Ecological restoration: A definition and comments.
Restor. Ecol. 1995, 3, 71–75.
Higgs, E.S. What is good ecological restoration? Conserv. Biol. 1997, 11, 338–348.
Clewell, A.F.; Aronson, J. Ecological Restoration: Principles, Values, and Structure of an
Emerging Profession; Island Press: Washington, DC, USA, 2013. Second Edition.
Armesto, J.J.; Bautista, S.; del Val, E.; Ferguson, B.; García, X.; Gaxiola, A.; Godinez-Álvarez, H.;
Gann, G.; López-Barrera, F.; Manson, R.; et al. Towards an ecological restoration network:
Reversing land degradation in Latin America. Front. Ecol. Environ. 2007, 5, w1–w4.
Aronson, J.; Brancalion, P.H.S.; Durigan, G.; Rodrigues, R.R.; Engel, V.L.; Tabarelli, M.;
Torezan, J.M.D.; Gandolfi, S.; Melo, A.C.G.; Kageyama, P.Y.; et al. What role should government
regulation play in ecological restoration? Ongoing debate in São Paulo State, Brazil. Restor. Ecol.
2011, 19, 690–695.
Dudley, N.; Mansourian, S.; Vallauri, D. Forest landscape restoration in context. In Forest
Restoration in Landscapes: Beyond Planting Trees; Mansourian, S., Vallauri, D., Dudley, N., Eds.;
Springer: New York, NY, USA, 2005; pp. 3–7.
Aronson, J.; Alexander, S. Ecosystem restoration is now a global priority: Time to roll up our
sleeves. Restor. Ecol. 2013, 21, 293–296.
McQueen, C.; Noemdoe, S.; Jezile, N. The Working for Water Programme. Land Use Water
Resour. Res. 2001, 1, 1–4.

Forests 2014, 5

3029

14. Doyle, M.; Drew, C.A. Large-Scale Ecosystem Restoration Five Case Studies from the United States;
Island Press: Washington, DC, USA, 2008.
15. Arriagada, R.A.; Ferraro, P.J.; Sills, E.O.; Pattanayak, S.K.; Cordero-Sancho, S. Do payments for
environmental services affect forest cover? A farm-leve evaluation from Costa Rica. Land Econ.
2012, 88, 382–399.
16. Calmon, M.; Brancalion, P.H.S.; Paese, A.; Aronson, J.; Castro, P.; Silva, S.C.; Rodrigues, R.R.
Emerging threats and opportunities for large-scale ecological restoration in the Atlantic Forest of
Brazil. Restor. Ecol. 2011, 19, 154–158.
17. Kozar, R.; Buck, L.E.; Barrow, E.G.; Sunderland, T.C.H.; Catacutan, D.E.; Planicka, C.; Hart, A.K.;
Willemen, L. Toward Viable Landscape Governance Systems: What Works? EcoAgriculture
Partners: Washington, DC, USA, 2014.
18. Lemos, M.C.; Agrawal, A. Environmental governance. Annu. Rev. Environ. Resour. 2006, 31,
297–325.
19. Colfer, C.J.P.; Pfund, J.L. Collaborative Governance of Tropical Landscapes; Earthscan: London,
UK, 2011.
20. Pistorius, T.; Freiberg, H. From target to implementation: Perspectives for the international
governance of forest landscape restoration. Forests 2014, 5, 482–497.
21. Pinto, S.R.; Melo, F.; Tabarelli, M.; Padovesi, A.; Mesquita, C.A.; Scaramuzza, C.A.M.; Castro, P.;
Carrascosa, H.; Calmon, M.; Rodrigues, R.R.; et al. Governing and delivering a biome-wide
restoration initiative: The case of Atlantic Forest Restoration Pact in Brazil. Forests 2014, 5,
2212–2229.
22. Maron, M.; Hobbs, R.J.; Moilanen, A.; Matthews, J.W.; Christie, K.; Gardner, T.A.; Keith, D.A.;
Lindenmayer, D.B.; McAlpine, C.A. Faustian bargains? Restoration realities in the context of
biodiversity offset policies. Biol. Conserv. 2012, 155, 141–148.
23. Ruiz-Jaen, M.C.; Aide, T.M. Restoration success: How is it been measured? Restor. Ecol. 2005, 13,
569–577.
24. Lemenih, M.; Kassa, H. Re-greening Ethiopia: History, challenges and lessons. Forests 2014, 5,
1896–1909.
25. Van Oosten, C.; Gunarso, P.; Koesoetjahjo, I.; Wiersum, F. Governing forest landscape restoration:
Cases from Indonesia. Forests 2014, 5, 1143–1162.
26. Ball, A.; Gouzerh, A.; Brancalion, P.H.S. Multi-Scalar governance for restoring the Brazilian
Atlantic Forest: A case study on small landholdings in protected areas of sustainable development.
Forests 2014, 5, 599–619.
27. Mansourian, S.; Aquino, L.; Erdmann, T.K.; Pereira, F. A Comparison of governance challenges in
forest restoration in Paraguay’s privately-owned forests and Madagascar’s co-managed state
forests. Forests 2014, 5, 763–783.
28. Alexander, S.; Nelson, C.R.; Aronson, J.; Lamb, D.; Cliquet, A.; Erwin, K.L.; Finlayson, C.M.;
de Groot, R.S.; Harris, J.A.; Higgs, E.S.; et al. Opportunities and challenges for ecological
restoration within REDD+. Restor. Ecol. 2011, 19, 683–689.
29. Pirard, R.; Buren, G.; Lapeyre, R. Do PES improve the governance of forest restoration? Forests
2014, 5, 404–424.

Forests 2014, 5

3030

30. Bennett, M.T.; Xie, C.; Hogarth, N.J.; Peng, D.; Putzel, L. China’s Conversion of Cropland to Forest
Program for household delivery of ecosystem services: How important is a local implementation
regime to survival rate outcomes? Forests 2014, 5, 2345–2376.
31. Chazdon, R.L. Tropical forest recovery: Legacies of human impact and natural disturbances.
Perspect. Plant Ecol. 2003, 6, 51–71.
32. Holl, K.D.; Aide, T.M. When and where to actively restore ecosystems? For. Ecol. Manag. 2011,
261, 1558–1563.
33. Davies, P. La visibilidad de los bosques secundarios. In Memorias del Taller Internacional Sobre
el Estado Actual y Potencial de Manejo y Desarrollo de Bosque Secundario Tropical en América
Latina; Tratado de Cooperación Amazónica: Caracas, Venezuela, 1997.
34. ITTO. ITTO Guidelines for the Restoration, Management and Rehabilitation of Degraded and
Secondary Tropical Forests; ITTO Policy Development Series, No. 13; ITTO: Yokohama,
Japan, 2011.
35. Sears, R.; Cronkleton, P.; Perez-Ojeda, M.; Robiglio, V.; Putzel, L.; Cornelius, J. Producción de
Madera en Sistemas Agroforestales de Pequeños Productores; Center for International Forestry
Research: Bogor, Indonesia, 2014.
36. Vieira, I.C.G.; Gardner, T.G.; Ferreira, J.; Lees, A.C.; Barlow, J. Challenges of governing
second-growth forests: A case study from the Brazilian Amazonian State of Pará. Forests 2014, 5,
1737–1752.
37. Román-Dañobeytia, F.J.; Levy-Tacher, S.I.; Macario-Mendoza, P.; Zúñiga-Morales, J. Redefining
secondary forests in the Mexican Forest Code: Implications for management, restoration, and
conservation. Forests 2014, 5, 978–991.
38. Bradshaw, A.D.; Chadwick, M.J. The Restoration of Land: The Ecology and Reclamation of
Derelict and Degraded Land; Blackwell Publishing: London, UK, 1980.
39. Menz, M.H.M.; Dixon, K.W.; Hobbs, R.J. Hurdles and opportunities for landscape-scale restoration.
Science 2013, 339, 526–527.
© 2014 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/4.0/).

