
https://www.researchgate.net/publication/335639644_Land_Restoration_for_Achieving_the_Sustainable_Development_Goals_An_International_Resource_Panel_Think_Piece?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/335639644_Land_Restoration_for_Achieving_the_Sustainable_Development_Goals_An_International_Resource_Panel_Think_Piece?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Building-Livelihood-Resilience-to-the-Impacts-of-Climate-Change-What-Role-does-Agroforestry-Play?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Exploring-the-potential-of-marginal-and-degraded-lands-for-biomass-and-bioenergy-production?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Amy_Quandt?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Amy_Quandt?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/San_Diego_State_University?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Amy_Quandt?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kyle_Davis30?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kyle_Davis30?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Delaware?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kyle_Davis30?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Amy_Quandt?enrichId=rgreq-ead071e6be2d315a294dd21ba4273ad0-XXX&enrichSource=Y292ZXJQYWdlOzMzNTYzOTY0NDtBUzo3OTk5MTY4OTcwOTE1ODRAMTU2NzcyNjQ1ODUxMQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf


Land Restoration for Achieving the  
Sustainable Development Goals

An International Resource Panel Think Piece





Land Restoration  
for Achieving the  

Sustainable Development Goals
AN INTERNATIONAL RESOURCE PANEL THINK PIECE













Land Restoration for Achieving the Sustainable Development Goals    7

1
Introduction: 
Land restoration and  
the SDGs —  
the art of the possible













Land Restoration for Achieving the Sustainable Development Goals    13

2
Co-benefits,  
strategies and  
cross-cutting  
opportunities:  
an initial assessment

J. Herrick, J. Neff, A. Quandt and T. Abrahamse

























Land Restoration for Achieving the Sustainable Development Goals    25

3 
Land restoration for 
achieving each SDG:  
Introduction

Chapters 3.1-3.17 provide a brief overview of the potential co-benefits of restoration and rehabilitation for each of the 
Sustainable Development Goals (SDGs). The chapters also consider some of the possible risks, trade-offs and costs of land 
restoration for the SDGs. Some chapters also include a box with a more detailed example illustrating how co-benefits have been 
reaped in the past. 

Each chapter also includes a table listing the SDG targets for which co-benefits are possible or likely from the restoration or 
rehabilitation process, or the restored or rehabilitated land. The table is based on a general review of targets for all SDGs by a 
subset of the authors. It provides context for the discussion in each chapter.

The chapters are intentionally short and by no means comprehensive, and in some cases lack the level of literature citation 
associated with a full report of the IRP. The intention, in the spirit of this IRP THINK PIECE is to present a diverse variety of 
perspectives. To that end, the panel invited a minimum of two experts to write each chapter. In nearly all cases, the authors 
were selected to represent different geographic perspectives. The result is a collection of different approaches to the topic 
designed to stimulate further discussion, investigation and innovation.





3.1
Land restoration for  
achieving SDG 1: End poverty 
in all its forms everywhere
A. A. Kaudia and A. Singh

Summary

Land degradation affects an estimated 24% of the global land area (Plieninger and Gaertner 2011), 
negatively impacting the well-being of at least 3.2 billion people (IPBES 2018). Land restoration 
can promote poverty eradication in two ways. First, restoration activities can provide employment. 
Second, the restored land can support increased production of food and materials for habitation and 
inputs for industry and energy production. It can also help protect and improve infrastructure and 
increase the quality and quantity of freshwater supplies. The poor often depend nearly entirely on 
productive land as the basis for their livelihoods and well-being. This heavy dependence on land is 
often due to lack of options, particularly for the 3 billion people who live on less than USD 2.50 a day 
(Steiner 2018). Continuous use of land for agriculture, livestock production or mining without sound 
management reduces productivity and cyclically enhances poverty. Eradicating poverty therefore 
requires that land and associated soils and water be sustainably managed. This is a win-win strategy 
that ensures the restoration of degraded land and improved livelihoods. This is because vulnerable 
communities are the most affected by environmental degradation, which in turn contributes to 
increased poverty levels. Trade-offs, costs and strategies for achieving sustainable land management 
for poverty eradication should be considered in a nexus and systems context when undertaking land 
and landscape restoration initiatives.
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3.2
Land restoration for 
achieving SDG 2: End 
hunger, achieve food security 
and improved nutrition 
and promote sustainable 
agriculture
P.C. Abhilash, S. A. Edrisi and J.L. Chotte

Summary

Globally, more than 2.5 billion people depend directly on agriculture for their livelihoods (Steiner 
2018). Biomass productivity has declined on approximately 23 per cent of Earth’s land area (Van 
der Esch et al. 2017). The proportion is even higher (36 per cent) for cropland, forest and pasture 
systems (Van der Esch et al. 2017). Others have estimated that 30 per cent of arable lands are 
already degraded (Le et al. 2016; Tripathi et al. 2017). Land degradation significantly affects food 
availability and distribution and constitutes a key driver of food insecurity and hunger in different 
parts of the world (Foley et al. 2011; Nkonya et al. 2016). Restoration of productive agricultural land 
and forests can help safeguard livelihoods and strengthen economic well-being, particularly for the 
significant proportion of the 3 billion people who live on less than USD 2.50 a day (Steiner 2018) who 
depend directly on crop and forest products. The process of land restoration can address hunger 
by increasing incomes and providing the rural poor with access to the knowledge and resources 
necessary to sustain production increases on their land. The restored and rehabilitated land has even 
greater benefits as it can support increased food production. 
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3.3
Land restoration for 
achieving SDG 3:  Ensure 
healthy lives and promote 
well-being for all at all ages
M.S. Fennessy and P. Sarkar

Summary

Land restoration is vital to the health and well-being of all people. Restoration to reverse the impacts 
of land degradation can improve human health by providing high quality and sustainable supplies 
of food and water. It can also reduce the incidence and transmission of disease. As a result, land 
restoration is critical to reaching Sustainable Development Goal (SDG) 3 to ensure healthy lives and 
promote human well-being. Avoiding land degradation and restoring degraded lands has direct and 
indirect benefits related not only to food, water, and energy security, but also to good physical and 
even mental health. 
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3.4
Land restoration for 
achieving SDG 4: Ensure 
inclusive and equitable quality 
education and promote 
lifelong learning opportunities 
for all
A.O. Olaniyi and A. Quandt

Summary

Sustainable Development Goal (SDG) 4 aims to “ensure inclusive and equitable quality education and 
promote lifelong learning opportunities for all”. Education is systematic, formal and non-formal training 
and instruction designed to impart knowledge and develop skills. Land restoration promotes inclusive 
and equitable education by increasing incomes and decreasing household labour requirements, both 
of which provide households with the money and time to educate their children. Through integrated 
educational programmes, such as environmental education, land restoration can promote sustainable 
land practices. Land restoration can also contribute to inclusive education through its contribution to 
gender equality (Broeckhoven 2015).
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3.5
Land restoration for 
achieving SDG 5: Achieve 
gender equality and empower 
all women and girls
A. Ganguli and M.J. Kamar

Summary

Degraded landscapes with reduced ecosystem services place social, economic, and ecological strain 
on agroecosystems. When ecosystem services are improved through restoration and rehabilitation, 
gender equity and women’s empowerment (Sustainable Development Goal [SDG] 5) is often directly 
enhanced through increased food and nutrition security (Mollier et al. 2017). Specific SDG 5 targets 
that can be addressed through land restoration include equal participation in decision-making (target 
5.5), equal rights to resources (target 5.A), and enhanced use of enabling technology (target 5.B). 
Realizing benefits requires careful planning based on a strong understanding of how gender currently 
affects women’s access to economic resources, their participation in decision-making processes, and 
current patterns of land tenure. As gender is a cross-cutting theme in the 2030 Agenda and across 
the SDGs, it is also explored in other chapters.
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3.6
Land restoration for 
achieving SDG 6: Ensure 
availability and sustainable 
management of water and 
sanitation for all
A.C. Flores-Díaz and M.S. Fennessy

Summary

An adequate supply of high-quality water has high economic and social values and is central to the 
well-being of human populations (Gleick 2014). Recent Sustainable Development Goal (SDG) reports 
(UN DESA 2016, 2017 and 2018) indicate progress in water access. However, many problems 
remain. For instance, 60 per cent of the world’s population lacks proper sanitation. Water pollution 
and the loss of wetlands and forest continue, aggravating water stress for 2 billion people. This also 
has consequences for wildlife and biodiversity, particularly coral reefs and amphibians, which are 
among the most threatened groups. As a result of the tight linkages between land management 
and the water cycle, restoration of degraded lands improves water supplies (Bossio et al. 2009). 
Land restoration efforts indicate it is possible to reverse trends in forest and wetland loss and 
improve water quality and quantity at both the local and regional scales. Integrated Water Resources 
Management Plans (IWRMPs) can provide a framework for considering the possible benefits and 
costs for other SDGs of restoration projects designed to improve water quality and availability (SDG 
Reports UN DESA 2016, 2017 and 2018).
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3.7
Land restoration for 
achieving SDG 7: Ensure 
access to affordable, reliable, 
sustainable and modern 
energy for all
G.P. von Maltitz and A.L. Cowie

Summary

Goal 7 of the Sustainable Development Goals (SDGs) aims to “Ensure access to affordable, reliable, 
sustainable and modern energy for all”. This goal is to be achieved through a combination of the 
increased use of renewable energy sources (target 7.2) and doubled energy efficiency (target 7.3). 
Almost all energy sources have a land impact, but the direct footprint of bioenergy is greater than 
that of wind, solar and fossil fuels. Nevertheless, land restoration, rehabilitation and sustainable land 
management can greatly enhance the sustainable flow of biomass-derived fuels, whilst also helping 
to reduce land degradation impacts from the mining of coal, gas and petroleum-based fuels. 
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3.8
Land restoration for 
achieving SDG 8: Promote 
sustained, inclusive and 
sustainable economic 
growth, full and productive 
employment and decent work 
for all
E. Primmer and V. Sudoi

Summary

Economic growth depends on healthy ecosystems that provide food, fibre, fuel and clean water. 
Restoration generates jobs and economic activity both directly and indirectly, through planning and 
operational activities that directly contribute to restoration as well as services, information, financing 
and governance supporting the operational activities. A primary challenge is the distribution of 
benefits over time and among groups and individuals in society and different ecosystem services.  
For example, the benefits of restored agricultural land are different from those provided by a 
restored forest ecosystem. A number of strategies are identified that may increase the co-benefits 
of restoration for economic growth, including focusing on fragile and marginalized rural economies. 
Competitive payments and market-like mechanisms can be complemented with mandatory 
compensation, and offset policies that shift the costs and responsibility for restoration onto the private 
sector actors, causing degradation.

https://apps.who.int/iris/bitstream/handle/10665/141496/9789241548885_eng.pdf?sequence=1&isAllowed=y 
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3.9
Land restoration for 
achieving SDG 9: Build 
resilient infrastructure, 
promote inclusive and 
sustainable industrialization 
and foster innovation
G. Zeleke and J.E. Herrick

Summary

Land restoration and rehabilitation have a large number of clearly and easily identifiable co-benefits 
for infrastructure and innovation, both of which are necessary to support sustainable industrialization. 
The development of “quality, reliable, sustainable and resilient infrastructure” (target 9.1) requires 
ensuring that land is managed and restored to minimize flooding, dust storms and other threats. 
Land degradation avoidance and restoration activities are widely recognized as key components of 
infrastructure development projects, including transportation, “to make them sustainable” (target 9.4). 
Restoration projects also commonly require local research (target 9.5), including civil engineering, to 
ensure that the practices are appropriate for the specific types of land and climate occurring in each 
country and region. These projects can also be used to facilitate “access of small-scale industrial 
and other enterprises…to financial services” (target 9.3) if the contracts and payments are managed 
appropriately. This helps them to establish a credit record while strengthening the financial service 
providers. There are also trade-offs, as most industrialization and infrastructure development requires 
land conversion. These impacts can often be minimized by locating these activities on already 
degraded land.
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3.10
Land restoration for 
achieving SDG 10: Reduce 
inequality within and among 
countries 
A. Quandt and D.W. Kimiti

Summary

Sustainable Development Goal (SDG) 10 states that we must reduce inequality within and among 
countries. This includes increasing income growth of the bottom 40 per cent, empowering inclusion, 
ensuring equal opportunity and reducing inequalities, giving less developed countries a voice in 
international decision-making processes, facilitating responsible migration, and effective monitoring 
of global financial markets. Inequality is a major challenge for every country, both developing and 
developed. Inequality can contribute to land degradation, while land restoration can have positive 
impacts on reducing inequality (figure 3.10.1). Restored land can be more productive, increase 
incomes, and reduce the need to migrate to new lands. In order to maximize the benefits of land 
restoration for SDG 10, land-related laws and policies should promote equal ownership rights to land, 
provide incentives for restoration, promote inclusive decision-making about land resources, and do all 
of the above in a culturally sensitive way.
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3.11
Land restoration for 
achieving SDG 11: Make 
cities and human settlements 
inclusive, safe, resilient and 
sustainable
A.S. Barau, P. Pinho, A.C. Luz and A. Nunes

Summary 

Land restoration and rehabilitation in the urban context can help countries attain SDG 11 targets 
by restoring important ecosystem services in the urban, as well as peri-urban, and rural areas that 
support urban areas with food, water, energy and raw materials for dwellings and infrastructure. 
These ecosystem services support a more resilient urban environment. Water, soil and air quality 
can be improved with land restoration and rehabilitation, reducing environmental risks and impacts, 
including the urban heat island effect and flash floods. Likewise, land restoration in cities aiming 
at food production can decrease pressures on rural habitats. However, land restoration and 
rehabilitation must be planned properly so that their benefits can be distributed equitably, including 
to the most vulnerable communities. Some innovative policies that promote land restoration and 
rehabilitation to improve cities can be globally applied, while others must be locally adapted, 
particularly in developing countries where the negative effects of urbanization are often more serious. 
Involving local communities in problem assessment and solution implementation can be a pathway to 
success. Likewise, guaranteeing connectivity between the urban ecosystem and peri-urban areas is 
mandatory for ecosystem services provisioning and long-term sustainability. 













3.12
Land restoration for 
achieving SDG 12: Ensure 
sustainable consumption and 
production patterns
K.F. Davis and A. Chhatre

Summary 

The production and extraction of agricultural goods, forest products, energy, and minerals alter 
landscapes and natural systems across the planet and support the livelihoods of billions of people. 
These land-use decisions are driven in large part by local and distant consumer behaviour and 
preferences. As the primary SDG linking production and consumption, efforts under SDG 12 have 
a central role to play in developing land restoration strategies that acknowledge the complexity 
and interconnectedness of resource availability and demand in order to most effectively target the 
fundamental drivers of land-use change. 













3.13
Land restoration for 
achieving SDG 13: Take 
urgent action to combat 
climate change and its impacts
A. Nunes, C. I. Speranza, P. Matos and C. Branquinho 

Summary 

Land restoration plays a key role in climate change mitigation, as an opportunity to both increase 
ecosystem resilience and develop local peoples’ and governments’ capacities to adapt to climate 
change. Delivering restoration solutions based on appropriate species mix and techniques, combined 
with assisted regeneration and passive restoration practices, is essential to counteracting soil and 
biodiversity loss, and to ensuring human well-being. Enhancing plant cover and forest carbon 
stocks through restoration provides the co-benefit of mitigating carbon emissions and strengthening 
natural and societal systems’ resilience to climate-driven hazards. Hence, to achieve SDG 13, land 
restoration science and practice should be integrated into climate action policies.

















3.14
Land restoration for 
achieving SDG 14: Conserve 
and sustainably use the 
oceans, seas and marine 
resources for sustainable 
development
S. Fletcher and P. Alvarez-Torres

Summary

SDG 14 asserts the need to sustainably use ocean resources through reducing marine pollution 
(target 14.1), taking action for the restoration of marine and coastal ecosystems (target 14.2), 
increasing the area of the ocean under protection (target 14.5) and supporting those whose 
livelihood is dependent upon coastal and marine systems (targets 14.4, 14.7, 14.B). All terrestrial 
activities generate implications for the ocean, including through surface run-off, sediment flows, and 
atmospheric emissions.  Land restoration is therefore a key factor in reducing pressures on ocean 
ecosystems and allowing them to continue providing direct economic, social, and hazard mitigation 
benefits to coastal communities.









3.15
Land restoration for 
achieving SDG 15: Protect, 
restore and promote 
sustainable use of terrestrial 
ecosystems, sustainably 
manage forests, combat 
desertification, and halt and 
reverse land degradation and 
halt biodiversity loss
G. Metternicht and G.P. von Maltitz 

Summary 

Land restoration, together with avoidance and reduction of land degradation, provides both a clear 
pathway to achieve land degradation neutrality (target 15.3), while providing opportunities to support 
achievement of the other Sustainable Development Goals. A focus on sustainable management and 
restoration of the land base is the central tenet of a better and sustainable future, where poverty is 
reduced, food and water are secured, biodiversity is safeguarded, and sustainable livelihoods are 
promoted (UNCCD 2017). This chapter recognizes that land restoration is essential for achieving SDG 
15 and provides a complementary perspective on benefits for the other SDGs to the one presented in 
chapter 2. 

















3.16
Land restoration for 
achieving SDG 16: Promote 
peaceful and inclusive 
societies for sustainable 
development, provide access 
to justice for all and build 
effective, accountable and 
inclusive institutions at all 
levels
I.B. Franco and S.H. Ali

Summary

Land provides the most fundamental resource for nourishment and sustenance for a vast majority of 
the world’s population. When land is degraded and food supply is threatened, human populations 
often descend to the most basic of instincts to survive and compete over scarce resources. Such 
a resource rush can lead to further land degradation and a proverbial “tragedy of the commons”. 
Restoring land has the potential for reversing such trends and there has been growing consensus to 
harness such peace dividends. Disputes over land need to be adjudicated fairly so that a respect for 
the judicial process can also prevent conflict escalation. Land restoration also provides an opportunity 
to “enlarge the pie” for dispute resolution pathways and possible solutions out of intractable conflict 
for professionals in the justice system. 













3.17
Land restoration for 
achieving SDG 17: Strengthen 
the means of implementation 
and revitalize the Global 
Partnership for Sustainable 
Development - observations, 
challenges and lessons learnt
T. Abrahamse

The achievement of the 2030 Agenda  
and the SDGs requires a paradigm shift  

in approaches and perspectives 
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4
Integrated 
landscape approach 
to using restoration to 
help achieve multiple 
SDGs

S.J. Scherr and L. Wertz 

The power of land restoration to achieve specific SDGs is clearly demonstrated in chapters 3.1-3.16. Taking a landscape 
approach to restoration planning and management allows resource managers to achieve many, if not most, of the 
Goals simultaneously across the same land area. It is, after all, at the level of the landscape where the two principles 
undergirding the SDGs – indivisibility and inclusivity (A/RES/70/1) – must be put into practice by foresters, farmers, 
agencies, NGOs, businesses, and civil society. It is in the landscape where land management systems need to find the 
synergies and balance the trade-offs between development and conservation demands (Mann et al. 2018).

In this chapter, we review the limits of sectoral actions – those that focus on independently achieving a narrow set of 
objectives (e.g., increasing agricultural productivity or providing clean water) in a part of the landscape. We then show 
what an integrated landscape approach to restoration planning looks like in practice and provide examples. Finally, we 
highlight specific strategies and policies for maximizing the effectiveness of landscape approaches to restoration for 
achieving the SDGs.

















Land Restoration for Achieving the Sustainable Development Goals    133

5
Summary and 
conclusions
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