
Part Three

Recognizing that the world is at a critical juncture 
pushing against planetary boundaries, we argue 
that a broader, landscape approach to management, 
which considers and integrates a wide range of land 
use strategies, can help reverse many of the current 
negative trends in land degradation. Addressing the 
drivers and impacts of land degradation continues to 
be a challenge; many political and economic forces 
remain committed to business-as-usual pathways. 

The fact that we know how to relieve many of the 
pressures on land resources is a good start, but without 
concerted action that brings all sectors and stakeholders 
on board we will not succeed in realizing change.

Under the auspices of the 2030 Agenda for Sustainable 
Development, innovative programmes around the 
world are taking shape to halt and reverse land and soil 
degradation. Part Three highlights the responses needed 
as well as the responses needed to achieve the target of 
Land Degradation Neutrality, and the related objectives 
of poverty reduction, food and water security, biodiversity 
conservation, climate change mitigation and adaptation, 
and sustainable livelihoods.

A MORE SECURE FUTURE
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· Protect large natural ecosystems for 
biodiversity and ecosystem services

· Sustainable management: buffer 
zones, agroforestry, etc.

· Ecological restoration

· Integrated water management

· Manage water through sustainable 
land use

· Protect and restore water-related 
ecosystem services 

· Maintain natural water flows

· Protect large natural 
ecosystems for 
biodiversity 
and ecosystem 
services

· Sustainable 
management: 
buffer zones, 
agroforestry, etc.

· Ecological 
restoration and 
rehabilitation

· Reduce urban, land, water,  
food and energy footprint

· Develop sustainable transport 

· Maximize climate mitigation 
and adaptation 

· Cut pollution of water / air

· Reduce resource use and 
promote recycling 

· Design green spaces and 
protect biodiversity

· Close yield gaps sustainably

· Use resources more efficiently

· Reduce offsite impacts

· Stop expanding the agricultural 
frontier

· Reward sustainable 
management

· Reduce waste and loss

· Shift diets to less meat 
and processed food

· Build health awareness

· Encourage sustainable 
pastoralism

· Comprehensive energy 
planning for energy savings

· Reduce and phase out of 
fossil fuels

· Promote  renewable energy 
systems

· Wise use of biofules

· Improve security of land 
tenure 

· Address gender disparities

· Reduce inequality

· Recycle and reduce waste 

· Take responsibility

Climate 
Security

Ecosystem 
Security

Water 
Security

Land
Degradation 
Neutrality

Human
Security

Urban
Secruity

Energy
Security

Food 
Security

Figure 1: Land-based 

action to improve overall 

human security

INTRODUCTION

We are all decision-makers in our daily lives and can 

empower ourselves to act knowing that our choices 

have consequences. Steering the transition toward 

more efficient, and thus more sustainable land 

use, involves an understanding of the impacts of 

management decisions at all scales, the creation of 

appropriate incentives for sustainable consumption 

and production, and a greater capacity to adopt and 

scale up better land management practices. We can 

catalyze the shift needed to move from the current 

“age of plunder” toward an “age of respect” – one 

that accepts a world governed by biophysical limits 

and seeks to maintain life within those boundaries.1 

Nature offers us many opportunities by which we 

can transform the way we consume, produce, work, 

and live together without compromising socio-

economic and environmental security for current 

and future generations. 

Here we set out some of the guiding principles 

upon which individuals, communities, corporations, 

and countries can make informed decisions that 

will define the future quality of life on the planet, 

and describe how these principles underpin an 

integrated landscape approach to sustainable 

development. But before this, we briefly 

describe the concepts and ambition underlying 

Land Degradation Neutrality, target 15.3 in the 

Sustainable Development Goals.
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Land Degradation Neutrality 
(LDN)

The UNCCD defines LDN as “a state whereby the 

amount and quality of land resources necessary to 

support ecosystem functions and services and enhance 

food security remain stable or increase within specified 

temporal and spatial scales and ecosystems.”2 The 

primary objectives are to:

• Maintain or improve natural capital stocks and 

ecosystem services

• Maintain or improve productivity in order to 

enhance food, water, and energy security

• Increase the resilience of the land and populations 

dependent on the land

• Seek synergies with other social, economic, and 

environmental objectives

• Reinforce the responsible and equitable 

governance of land tenure

 

Effective LDN strategies will also act as an SDG 

accelerator to achieve many of the broader aims 

of the 2030 Agenda for Sustainable Development. 

A conceptual framework (see Annex One) was 

developed to provide guiding principles for those 

countries that choose to pursue LDN.3 These 

principles help prevent unintended outcomes during 

design and implementation of LDN measures. 

While there is inherent flexibility in its application, 

the fundamental structure and approach of 

the conceptual framework are fixed to ensure 

consistency and scientific rigor:

• Land use decisions are based on multi-variable 

assessments, considering land potential, land 

condition, resilience, social, cultural, and economic 

factors.

• A response hierarchy is applied in planning LDN 

interventions to avoid, reduce, and reverse land 

degradation.

• An inclusive, participatory process is used to 

include relevant stakeholders, especially land 

users, in designing, implementing, and monitoring 

interventions to achieve LDN.

• Responsible governance regimes need to be in 

place that protect human rights, including tenure 

and gender equality, and ensure accountability and 

transparency.

• Monitoring trends in land degradation uses three 

core indicators (i.e., land cover, land productivity, 

and carbon stocks), complemented and enhanced 

with other relevant indicators.

Figure 2: Land-based 

actions to achieve 

multiple Sustainable 

Development Goals

A more
secure future

Conservation, sustainable 
management and restoration

A focus on the conservation, 
sustainable management and 
restoration of the land base is 
the central tenet of a more 
secure future

Increased efficiency 
and the reduction of waste

A focus on efficient agriculture 
to reduce pollution and resource 
use, renewable energy sources, 
and sustainable levels of 
production and consumption

Creating the 
enabling environment

Addressing massive global 
economic inequality, lack of 
tenure security, unequal gender 
relationships, particularly in 
agriculture, and the need for 
long-term work for small farmers 

Land use planning 
at landscape level 

Multiple partners 
working together at a 
landscape scale to 
achieve food and water 
security, biodiversity 
conservation, climate 
mitigation and 
adaptation and 
sustainable cities
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Figure 3: Response 

pathways for a more 

secure future
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LDN is a simple but revolutionary idea that links 

many global goals and targets by avoiding future 

degradation and moving towards sustainable land 

management, while at the same time massively 

scaling up the rehabilitation and restoration of 

land and soil. It is also a powerful concept that will 

encourage us to rethink and hopefully redefine our 

relationship with nature.4

As of mid-2017, over 100 countries were using the 

LDN framework to set individual targets, identify 

prescriptive measures, and establish monitoring 

protocols to achieve and surpass a position of “no 

net loss” of healthy and productive land. Lessons are 

being drawn from experience in 14 pilot countries.5 As 

part of the LDN target setting programme, countries 

can apply a standardized approach to reporting SDG 

indicator 15.3.1 (“Proportion of land that is degraded 

over total land area”), one which focuses primarily 

on the use of three sub-indicators adopted by the 

UNCCD Parties in 2013:6 land cover and land cover 

change, land productivity, and carbon stocks above 

and below ground. Because land degradation is 

subjective and context-specific, these core indicators 

are considered necessary but not sufficient and 

should be complemented and enhanced by other 

relevant indicators at the national and local levels.

RESPONSE PATHWAYS

In Part Three, we look at six response pathways  

that producers and consumers, governments and 

corporations can follow to stabilize and reduce 

pressure on the land base, and achieve a more 

secure and equitable future. For each pathway, we 

introduce the concept, describe key tools to help 

achieve success, and highlight illustrative case studies:

1. Multifunctional landscapes:  balancing different 

needs at a landscape scale while incorporating 

site-level specificity on land use, demand, and 

condition

2. Building resilience: against climate change and 

other shocks through a planned combination 

of conservation, sustainable management, and 

restoration of land resources

3. Farming for multiple benefits: towards an 

optimization of the total value of ecosystem 

services for current and future food production

4. Managing the rural-urban interface: framing 

a new approach in the face of increasing urban 

sprawl and infrastructure development

5. No net loss: in the consumption and production  

of natural resources

6. Creating an enabling environment: for scaling  

up small successes into transformative regional 

and global change 
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A landscape approach7 represents a commitment to 

multifunctional land use planning and management 

that promotes healthy economic growth, strong 

environmental stewardship, and social cohesion 

and stability. It encourages planners and decision-

makers to set priorities, manage trade-offs, and 

coordinate action across the various land-based 

sectors while engaging all relevant stakeholders.8 

Managing trade-offs at a landscape scale will 

ultimately decide the future health and productivity 

of our land resources. 

A multifunctional landscape approach does not 

try to deliver every good and service from a single 

site – an impossible task – but recognizes that 

specialization is needed at a site scale. However, for 

an area to supply a full range of services over the 

long term, site-level uses must be balanced within 

the landscape.

Underpinning a move towards more sustainable 

land management is the recognition that actions 

at the local level impact the surrounding land and 

water. Therefore, in a world of competing interests, 

many different goals need to be integrated within 

a single landscape: for example food production, 

the maintenance of water resources and various 

ecosystem services, biodiversity conservation, 

poverty alleviation, human well-being and other 

forms of social and economic development.9 For 

true sustainability, some degree of coordination and 

cooperation among different land users is needed. 

Therefore, while the ideal scale for planning is at 

the landscape or watershed level, it will be the 

sum total of local actions and collaborations on the 

ground that will shape our future. It is impossible 

to always have win-win outcomes and a critical 

element in achieving sustainability is the ability to 

maximize complementarities through negotiation 

and stakeholder engagement. 

In conjunction with national and regional spatial 

planning, interactive and adaptable land use 

planning processes need a strong bottom-up 

component where different but overlapping 

interests can best be integrated within a 

multifunctional landscape. The willingness of 

communities to consider such approaches differs 

markedly around the world. In historical landscapes, 

with generations of interaction and collaboration, 

such integration is understood at an intrinsic or 

cultural level and will be relatively easy. In more 

recently settled areas, or cultures with a history of 

individualism, major social and cultural changes may 

be needed before the idea of community-wide 

cooperation is accepted or achievable. In many 

countries, implementing a landscape approach will 

require new or changes to existing policies, 

legislation, and regulation, and the adoption of 

appropriate instruments and institutions to support 

integrated management planning for soil, water, and 

biodiversity resources. Addressing tenure and 

gender issues and providing incentives for sustainable 

management are two critical elements for success.

Key concepts

• Individual areas of land often need to be 

prioritized for particular uses – food production, 

ecosystem services, transport, biodiversity 

conservation, etc. – but these areas must be 

balanced so that at a landscape scale a full range 

of goods and services are produced

• Achieving this balance requires land managers 

to think beyond their own management unit, 

balancing needs and negotiating trade-offs 

between different stakeholders

• Tools exist to help achieve a successful landscape 

approach, including land use planning

WHAT’S NEW? 

Most attempts at achieving “multifunctional 

landscapes” try to fit all the values into a single 

parcel of land, with the result that none of the 

potential functions are really developed to an 

optimal extent and usually one particular use 

predominates over other values. A landscape 

approach recognizes that specialization is 

important and acceptable in individual sites as 

long as the required suite of goods and services 

are represented and harmoniously integrated 

at a landscape scale. This is challenging in 

places where planning is weak or where there 

is a strong tradition of individual rights that fail 

to recognize common values. Getting it right 

involves a combination of well-known tools as 

well as new approaches to collaboration.

RESPONSE 1: Multifunctional landscapes
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Landscape approaches and the concept of 

integrated land management have developed quickly 

over the past few decades. Over 80 communities 

of practice have been documented relating to the 

management of watersheds, forests and other 

ecosystems, ecological restoration, climate-

smart land management, indigenous landscapes, 

agricultural green growth, and city-region food 

systems;10 such processes are taking place 

throughout the world.11,12,13 Integrated landscape 

management aims to reduce land use conflicts, 

empower communities, and achieve development 

objectives at a large scale. It is built on the principles 

of participation, negotiation, and cooperation, and 

Box 1: Integrated landscape management15

Integrated landscape management (ILM) is built on 

the principles of participation, negotiation, and 

cooperation, and long-term collaboration among 

diverse stakeholders to achieve multiple objectives. 

By coordinating strategies between different levels 

of government, ILM can create cost efficiencies and 

also empower communities. It can enhance regional 

and transnational cooperation across ecological, 

economic, and political boundaries. Five key features 

characterize ILM, all of which facilitate participatory 

development processes: 

1. Shared or agreed management objectives 

which encompass multiple benefits from the 

landscape: agreement on the principle of working 

at a landscape scale, plus a way of facilitating 

discussion and negotiations. Broad participation 

ensures a more democratic process and locally 

appropriate planning objectives. Defining near-term 

targets can initiate collaboration, and allow shared 

learning to build confidence and trust. A recognized 

forum is needed for discussions to take place, where 

everyone feels comfortable.16

2. Field practices that are designed to contribute 

to multiple objectives: this does not mean that 

all objectives need to be met on a single piece of 

land, but that management of one area should 

not undermine aims in other sites, and wherever 

possible should contribute to wider landscape aims 

(such as ecosystem services).

3. Management of ecological, social, and economic 

interactions to realize positive synergies and 

minimize negative trade-offs: approaches need 

to be based on understanding of many different 

issues: ecosystem services, development priorities, 

conservation and restoration opportunities, and 

the interactions between social, economic, and 

environmental forces shaping land use change.17 

Spatial information, such as maps, and monitoring 

bio-physical factors, and socio-economic and 

cultural variables, provides critical information.

4. Collaborative, community engaged planning, 

management, and monitoring processes: 

stakeholders in different sectors and at different 

scales must work together to coordinate action, 

align goals, or reduce trade-offs. This often 

entails new ways of working together, structuring 

local institutions and arrangements to support 

community and stakeholder empowerment. Once 

implementation is underway, effective monitoring 

and evaluation of the results is needed, followed by 

a process of adaptive management as necessary.18

5. Re-configuration of markets and public policies 

to achieve diverse landscape objectives: supportive 

market institutions, public policies, and investment 

programmes can encourage synergies and reduce 

trade-offs among landscape objectives. This might 

mean, for example, rewarding land owners or 

users for management actions that provide others 

with benefits. Other important elements involve 

establishing secure systems of use, access rights, 

and property rights for farmers and communities. 

To be effective, cooperation between government 

agencies at all scales is necessary to align sectoral 

policies, finance and investments, and regulations.

requires long-term collaboration among different 

groups of stakeholders to achieve the multiple 

benefits required from the landscape.14 

The assimilation of energy and transport 

infrastructure in land use planning at the urban-rural 

interface and at regional scales will also be crucial 

in promoting economic growth and sustainable 

development. For example, green or low-impact 

infrastructure in urban and peri-urban areas will 

influence future population distributions, helping 

to reduce urban sprawl and the loss of productive 

agricultural land, natural habitat, and its biodiversity.
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Land use planning: A key tool 
for achieving multifunctional 
landscapes

Land use planning is the systematic assessment of 

land and water potential, land use alternatives, and 

socio-economic conditions in order to formulate 

and implement the best land use options.19 Its main 

purpose is to select and put into practice those land 

uses that will best meet the demands of people 

while safeguarding soil, water, and biodiversity 

for future generations. Land use planning can 

provide a blueprint for policy, advocacy, and action 

at various scales as well as support and trigger 

effective response pathways, such as ecological 

restoration or tenure reform. It can be employed as 

either a driver of, or response to, change – both of 

which acknowledge the need for change, improved 

management, or different patterns of land use due 

to changing circumstances. 

Land use planning at the landscape, watershed, 

or regional scale can be a powerful instrument to 

further the conservation, sustainable management, 

and restoration of land resources; provide more 

rational land use allocations that lead to greater 

resource use efficiency and the reduction of 

waste; and create the preconditions or enabling 

environment needed to encourage policies and 

practices that address land degradation at the scale 

required. In order to be an effective tool that delivers 

multiple benefits, land use planning must be:20

• Empirical, based on an understanding of land 

cover and its multiple functions to help ensure 

more efficient allocations of limited resources.

• Inclusive, engaging stakeholders involved in or 

affected by land use and management practices.

• Integrative, mainstreamed and implemented 

across sectors, guided by a long-term vision for 

managing trade-offs and reconciling potential 

conflicts with national development strategies. 

• Applicable, as a single planning instrument at 

a landscape, watershed, or regional scale that 

accounts for the cumulative and downstream 

impacts of future land uses. 

• Supported by policy responses, institutions, 

and incentives based on rights, rewards, and 

responsibilities to balance economic development 

and environmental stewardship.

Land use planning 
is about doing the 
right thing in the 
right place at the 
right scale.

Box 2: Land use planning at the 
local and national levels

In Tanzania, the Village Land Act (1999) and 

the Land Use Planning Act (2011) establish the 

legal framework for land use planning at village 

level. Village land use planning and management 

regulates the use of land resources, enhances 

security of land tenure, resolves conflicts  

relating to communal lands, and improves land 

husbandry measures according to the priorities  

and capacities of stakeholders. The participatory 

approach enables direct involvement of 

stakeholders in the different planning phases,  

which include participatory rangeland 

resource mapping, individual village land use 

planning, negotiation of land allocation, and 

the preparation of land use agreements.21 

In Denmark, the Spatial Planning Act (2007) ensures 

that the overall planning synthesizes the interests 

of society with respect to land use and contributes 

to protecting the country’s nature and environment, 

thus achieving sustainable development with 

respect for people’s living conditions and the 

conservation of wildlife and vegetation. Spatial 

planning aims towards appropriate development 

of the whole country and the individual 

administrative regions and municipalities, based 

on overall planning and economic considerations; 

creating and conserving valuable buildings, 

settlements, urban environments, and landscapes; 

preventing pollution of air, water and soil and 

noise nuisance; and involving the public in the 

planning process as much as possible.22

The formulation and implementation of land use 

planning and processes each comprise a range 

of activities. The formulation requires a broad 

assessment of current land uses as well as the  

main limitations and opportunities for development.  

After a land use zoning or spatial plan is elaborated, 

specific policies, programmes, and initiatives 

are identified to achieve the desired results (e.g., 

payments for ecosystem services, market-based 

instruments, taxes, subsidies, regulation). 

A clearly defined framework and roadmap then 

facilitate implementation and monitoring to identify 

and correct mistakes, and improve the ongoing 

process. For example, land use planning can serve 

to evaluate and screen preliminary land use options 

when setting national development priorities or 

selecting projects at a local or sub-national levels. 
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Box 3: Land use planning to promote sustainable land use and 
conservation of tropical forest25

Selva Maya is a region of tropical forest covering a 

vast area of Belize, Guatemala, and Mexico. It is 

exposed to a number of pressures, such as forest 

fires, illegal logging, the exploitation of flora and 

fauna, and the advancing agricultural frontier. The 

main challenge is to protect the Selva Maya in the 

long term, through sustainable resource use. Land 

use planning, taking environmental protection into 

consideration, is one activity within a larger 

programme devised to promote protection and 

sustainable use of this area. Participatory land use 

planning has been conducted at the community 

level (Guatemala) and in ejidos (communally owned 

land in Mexico). This approach enables civil society 

groups to contribute to the development of the 

plans. It raises the level of acceptance of the plans 

and significantly improves their chances of 

successful implementation. Land use planning, in 

this context, leads to the subsequent development 

of management plans for sustainable use and forest 

protection, as well as of agro-ecological projects 

that develop capacity on sustainable agriculture, 

promotion, and marketing of products. The indirect 

benefits extend to improved environmental 

governance of the region, including cross-sectoral 

collaboration between governmental and non-

governmental actors within each country, in 

particular to improve forest-fire prevention, 

cross-border ranger patrols, and alternative income 

sources for local communities.

Land use planning can also include social 

programmes to compensate for exclusion from 

protected areas or other forms of land use, or to 

encourage investments into non-agricultural income 

activities, such as eco-tourism or communal forest 

management.23 Frequent among these are the 

integrated conservation and development projects 

(ICDPs) that combine rural development with 

biodiversity conservation goals.24 NGOs are often 

lead actors in designing and implementing ICDPs in 

partnership with local and/or national government 

as demonstrated in this case study of Central 

American countries.
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Building a resilient planet, addressing land 

degradation, the loss of biodiversity and ecosystem 

services, and climate change requires a portfolio of 

responses, which can be classified under three main 

management strategies:

• Conservation: maintaining biodiversity and 

ecosystem services by conserving large natural 

ecosystems in protected areas and through other 

effective area-based conservation measures, 

such as forest watershed conservation and 

restoration for low-cost, high-quality urban water 

supplies. Systematic planning can help achieve 

conservation outcomes through the identification 

and protection of natural areas with significant 

biodiversity values, by redirecting development 

away from natural areas, and by mitigating the 

impacts of other land uses on these areas.

• Management: the widespread adoption and 

scaling up of sustainable land management 

practices is needed to reduce soil degradation 

and associated offsite impacts, e.g., by avoiding 

overgrazing, using cover crops, residues and 

organic compost, water harvesting, sustainable 

forestry including agroforestry, and adopting 

low- or no-tillage farming. The main challenge is 

to make sustainable land management happen 

in practice and especially in such a way that 

producers see and profit from the benefits. 

Mechanisms to stimulate this involve effective 

stakeholder participation, improved tenure 

Key concepts

• Healthy, functioning and diverse ecosystems help 

to mitigate and adapt to climate change and other 

environmental pressures

• Agricultural land, forests, grasslands, urban  

and peri-urban areas, and other cultural 

landscapes can also contribute to planetary 

resilience, if managed correctly

• Where land degradation is advanced, ecological 

restoration or rehabilitation is needed to restore, 

or partially recover, ecosystem services

• Many tools for ecosystem protection, good 

management, and restoration exist and need 

to be employed in a consistent and coordinated 

manner

• It is critically important to halt net conversion  

of natural ecosystems and vegetation

WHAT’S NEW? 

Different land uses are often seen as being 

in competition: in particular conservation 

is resisted and seen as an obstacle to other 

forms of land use. However, when resilience 

and long-term productivity is brought into the 

equation it becomes clear that the options 

of conservation, management, and restoration 

are all parts of a single whole in terms of 

landscape scale sustainability. This perspective 

is embraced by the concept of land degradation 

neutrality which, in particular, identifies the 

critical need to maintain large areas of our 

natural ecosystems that can be managed under 

a landscape approach.

RESPONSE 2: Building resilience through a combination of 
conservation, sustainable management, and restoration

systems, affordability of alternative technologies, 

legislation and regulation as well as payments for 

environmental services.

• Restoration: major efforts are needed to restore 

ecosystem functioning in working landscapes, 

to support a healthy mosaic of natural and 

semi-natural components that provide essential 

services, including those for food production, 

e.g., pollination, pest control, water and nutrient 

regulation. Land use planning and policies that 

incentivize ecosystem restoration or rehabilitation 

can rely on instruments such as land use zoning to 

create restoration areas or designate land use and 

management restrictions within existing ones. 

Approaches to conserving 
natural and semi-natural 
ecosystems
There is an active debate about how much of the 

world’s land surface should remain in a natural 

state to ensure the future sustainability of the 

planet, and about exactly what “natural” means in 

these circumstances. Two main tools for conserving 

natural ecosystems are recognized:

Protected areas: the Convention on Biological 

Diversity (CBD) defines a protected area as: “A 

geographically defined area which is designated or 

regulated and managed to achieve specific conservation 

objectives.”30 IUCN has a related definition: “A clearly 
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Box 4: How much conservation do we need?

There is a growing recognition among scientists, 

indigenous people, and civil society that there must 

be a limit to the human transformation of the 

environment in order to safeguard the provision of 

ecosystem services for future generations. Some 

argue that we need to conserve half of the Earth in a 

natural state and that these areas need to be fully 

representative in terms of ecosystems and 

biodiversity;26 it is not enough to conserve 

mountains tops, deserts, and ice fields. Natural 

areas need to be linked through biological corridors 

or other forms of connectivity to avoid ecosystems 

becoming isolated and genetically impoverished 

over time. 

Aichi target 11: Currently, the main international 

guidance is from the CBD, which set the following 

target in 2010: Target 11, aiming to improve the 

status of biodiversity by safeguarding ecosystems, 

species, and genetic diversity. It states: “By 2020 at 

least 17% of terrestrial and inland water, and 10 % of 

coastal and marine areas, especially areas of particular 

importance for biodiversity and ecosystem services, are 

conserved through effectively and equitably managed, 

ecologically representative and well-connected systems 

of protected areas, and other effective area-based 

conservation measures, and integrated into the wider 

landscape and seascape.”27

The aim of increasing area of conservation has been 

supported by the Sustainable Development Goals. 

SDG target states: “15.1: By 2020, ensure the 

conservation, restoration and sustainable use of 

terrestrial and inland freshwater ecosystems and their 

services, in particular forests, wetlands, mountains and 

drylands, in line with obligations under international 

agreements.”28

Currently around 15 per cent of global land is in  

a protected area, with an unknown amount in  

“other effective area-based conservation measures” 

(OECMs), as stated in Aichi target 11. Given that 

the 17 per cent goal was set before an OECM was 

defined, the area target agreed by the international 

community will likely increase after 2020, although 

this debate is ongoing. 29 Two questions are 

intertwined: how much land should be retained  

in a near-natural state and how should this 

be managed? 

defined geographical space, recognized, dedicated 

and managed, through legal or other effective means, 

to achieve the long-term conservation of nature with 

associated ecosystem services and cultural values.”31 

The CBD and IUCN recognize these as equivalent.32 

The details of what “counts” as a protected area are 

determined by national policy and laws. For example, 

countries differ in their view of the relationship 

between indigenous territories and protected 

areas. Six management categories are recognized, 

ranging from strictly protected areas set aside 

to protect biodiversity where human visitation is 

strictly controlled; to protected landscapes where 

people and nature co-exist in cultural landscapes. 

Protected areas can also be managed under a 

number of different governance types including by 

governments, communities, indigenous peoples, 

various profit or not-for-profit private enterprises, 

or a range of shared governance models.33 Research 

shows that if protected areas are adequately 

resourced and effectively managed, they prevent 

the loss and degradation of natural land cover.34,35 

Protected areas have also slowed the rate of species 

loss;36 there is evidence that some species would 

probably be extinct without targeted conservation 

interventions within protected areas.37,38,39
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Box 5: Sustainable rangeland 
management in Tanzania40

Population growth and declines in land productivity 

have increased pressure on land use. As a result, 

there are a growing number of conflicts occurring 

between different land users often related to 

insecure tenure, poor development of land markets, 

degradation of soil and water resources, 

deforestation, and increased migration of people 

and livestock. The sharing of resources (e.g., water, 

grazing land) and the movement of livestock across 

village boundaries is the norm, given that lands held 

by individual villages are usually insufficient to 

sustain rangeland production systems. However, 

the breakdown of traditional, local governance 

regimes has led to higher levels of unsustainable 

land use, and undermined rural development. 

The Village Land Act and the Land Use Planning 

Act established a legal framework for land use 

planning at the village level, which helps regulate 

and improve the use of land resources. It does so by 

providing conflict resolution mechanisms, improved 

land tenure security, and the improvement of 

land husbandry measures, according to the 

priorities and capacities of stakeholders. The 

negotiation and protection of rights to resource 

access of pastoralists, agro-pastoralists, and crop 

farmers take the form of reciprocal agreements 

(transhumant herds manure farmers’ fields; 

farmers’ livestock are raised in neighboring pastoral 

areas). Carefully negotiated livestock movements 

support local livelihoods and sustainable rangeland 

management, and contribute to national economic 

growth. In addition, the Act strengthened local 

level decision-making through institutional 

capacity building at the district and village levels. 

Participatory land use management teams were 

established and trained as part of the process to 

better manage land, and deal with land use conflicts.

Other effective area-based conservation measures: 

a new category, emerging from debates within the 

CBD and still in the process of being finally defined. 

OECMs recognize that many areas of the planet must 

be retained in a natural state for reasons other than 

conservation and that effective broad-scale planning 

efforts need to understand and quantify these 

contributions to ecosystem services.41 A preliminary 

definition is: “A geographically defined space, not 

recognized as a protected area, which is governed and 

managed over the long-term in ways that deliver the 

effective and enduring in-situ conservation of biodiversity, 

with associated ecosystem services and cultural and 

spiritual values.”42 OECMs include places that are not 

being managed primarily for biodiversity conservation 

but which nonetheless have important conservation 

values and a reasonable expectation of being 

maintained in their current state for the long term.43  

It remains unclear how OECMs will be incorporated 

into national and international land management 

targets, but they open up more possibilities for retaining 

natural vegetation, making the target of preserving 

half the world in a natural state more attainable.

Global policy initiatives to 
increase restoration

The Bonn Challenge is a global aspirational 

challenge to restore 150 million hectares of the 

world’s degraded and deforested lands by 2020 and 

350 million hectares by 2030.44 It is a vehicle for 

addressing national priorities such as water and food 

security and rural development while contributing 

to the achievement of international climate change, 

biodiversity, and land degradation commitments. 

Regional implementation platforms for the Bonn 

Challenge are emerging around the world, including 

Initiative 20x20 in Latin America and the Caribbean, 

AFR100 for Africa, and ministerial roundtables 

in Latin America, East and Central Africa, and the 

Asia-Pacific region. The Bonn Challenge is overseen 

by the Global Partnership on Forest Landscape 

Restoration, involving over 20 institutions. It already 

has commitments in excess of two-thirds of the 2020 

goal, for instance 2 million hectares from Rwanda,45 

12 million hectares from Cameroon,46 12 million 

hectares in Brazil,47 and 13 million hectares from 

India.48 The Bonn Challenge builds on the experiences 

of major restoration initiatives that have already 

proved effective, such as the case of the Republic 

of Korea.49 It is not a new global commitment but 

rather a practical means of realizing many existing 

international commitments, including the CBD’s Aichi 

Target 15, the UNFCCC REDD+ goal, and now SDG 

target 15.3 on land degradation neutrality..
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Box 6: Incorporating climate-smart regional planning using  
a collaborative approach 

The Trifinio territory is a historically marginalized 

area on the border of El Salvador, Guatemala, 

and Honduras, containing 45 municipalities and 

800,000 people, mainly dependent on subsistence 

farming. Slash and burn agriculture and poor 

infrastructure have led to widespread ecosystem 

degradation. Restoration is in the interest of all 

three countries, since the watersheds provide each 

with hydropower and municipal water. The region 

also has high biodiversity values, including endemic 

species found in the Montecristo Cloud Forest. 

In 1987, a tri-national agreement was made to 

finance research, regional capacity, reforestation, 

and flood control in Trifinio. But after nearly 30 

years of cooperation, while some progress had 

been made, efforts were hindered by centralized 

approaches, which excluded local communities. 

Challenges remained, including extreme poverty, 

overexploitation leading to land and watershed 

degradation, and increased climate variability. 

In 2014, these challenges were addressed through 

direct engagement of the people working the land, 

assisted by the Mesoamerican Agroenvironmental 

Program of the Tropical Agricultural Research and 

Higher Education Center (CATIE-MAP), a regional 

center that champions the Climate-Smart Territory 

(CST) model of integrated landscape management. 

The CST model assumes that rural people depend 

heavily on natural resources and are thus affected 

by ecosystem quality, implying that management 

needs the involvement and buy-in of local actors. 

The boundaries of the landscape are defined by how 

stakeholders interact with ecosystems. 

Commonalities in land use create a group bounded 

by a shared sense of place. The resulting 

stewardship establishes the unit’s authority to 

guide and lead land use decisions to address 

challenges including from climate change. The input 

of people with intimate knowledge of local climate 

change helped decide how best to target 

investments, build land use planning capacity, and 

support climate change resilience on the ground. 

By supporting multi-stakeholder platforms, 

CATIE-MAP builds the capacity of local people to 

improve the management of natural, human, and 

social capital, thus increasing climate change 

resilience. To open market opportunities, CATIE-

MAP works to strengthen producer organizations 

and associated value chains. Practical and easy-to-

use innovations in the management of water, solid 

waste, soil management, and crop production 

empowers local people to contribute to larger 

conservation goals while accessing a more reliable 

and nutritious source of food. It gives a historically 

marginalized population critical leverage in the 

design of policies that directly affect their livelihoods.
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Box 7: Land restoration in Israel through privatization and  
economic incentives50 

The Northern Negev in Israel is at the interface 

between arid and semi-arid climate. Due to good 

soil quality, the area has been exploited for rain-fed 

field crops, grazing, and agroforestry for thousands 

of years. However, years of neglect and turmoil 

after the demise of the Byzantine Empire has left 

the ecosystems and farmlands profoundly degraded. 

Traditional land use and ownership were disrupted 

during the creation of the state of Israel, with land 

transformed to public rangeland, intensive agriculture, 

or forestry leaving a large area under disputed 

ownership. Traditional livestock management 

suffered under deteriorating rangeland productivity 

due to intensive grazing, excessive land tilling, and 

misguided forestry practices.51,52 

Private farms for mostly rain-fed extensive 

agriculture were created to improve management 

of open rangelands. Selected Jewish and Bedouin 

farmers were allocated 100 ha farms (50 year 

leases), linked to detailed management proposals. 

Private initiative coupled with scientific advice and 

ad hoc learning applied on two properties, Yattir 

Farm53 and Abu Rabbia Farm,54 allowed cheap, rapid, 

and effective restoration of biological productivity, 

range improvement,55 and creation of enhanced 

grazing potential. Planting of olive orchards, other 

fruit trees, medical plants, and silvopasture trees 

enhanced watershed protection, soil and 

biodiversity conservation, and economic potential. 

The impact of improved farm management was 

significant on both farms. Soil recovery and terrace 

agroforestry reduced erosion, and increased 

carbon sequestration into biomass and soil organic 

matter. Farm income has risen due to higher fodder 

availability,56 income from olive oil, and other 

agroforestry products.57 More biodiversity increased 

ecosystem resilience and provides a significant 

ecotourism potential.58 The well documented 

recovery from a limited number of low-cost 

restoration measures make widespread application 

of such initiatives a promising option for large-

scale restoration of agro-ecological landscapes.

Photos: Stone terraces across dry riverbeds at Aby Rabbia Farm create ideal conditions for olive and other agroforestry 

trees (left). Planted Acacia victoriae trees at Yattir Farm together with conservation management and manure application 

allowed tripling range productivity within 20 years (right).
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fast approaching those of more intensive systems. 

A new deal for farmers is therefore required, 

comprising four main elements:

1. Policies that help switch the emphasis of food 

production towards land stewardship for the 

provision of multiple benefits.59

2. Development and application of methods that 

measure farm output in terms that are more 

than just yield per area, but include nutritional 

value, and wider values in terms of both the costs 

to environment and society, and benefits of a 

healthy landscape.60

3. Pricing policies that achieve a balance between 

the needs of consumers to access healthy 

and nutritious food and producers to stay in 

business.61

4. Targeted support, including through Payment for 

Ecosystem Service schemes and similar schemes 

that offer positive incentives for multifunctional 

land management.62 

Most of the elements outlined above have  

already been developed or are in use. The question 

is primarily one of scaling up, an issue discussed 

below.

This new deal will also change the perceptions and 

values of the half billion small farms. Of the 1.3 

billion people employed in agriculture, roughly a 

billion operate farms of less than 2 hectares, which 

provide much of the food eaten by urban residents 

in developing countries.63 These small-scale farms 

support livelihoods and enforce cultural identity 

often with no viable alternatives for the farmers 

concerned. In cases where rural communities 

want to stay on and work the land, incentives can 

Agriculture plays the most fundamental and 

irreplaceable role in human society by providing 

food. The modernization of agriculture over the 

last seventy years – a process still underway – 

has reduced the risk of global famine during a 

period when human populations have increased 

at unprecedented rates. However, these increases 

in yields have come at a heavy price, in terms of 

offsite impacts, pollution, energy use, and a global 

food system that has increased inequalities and 

driven many smaller farmers out of business. These 

impacts are in turn undermining the sustainability 

of the global food system. Changes in consumption 

patterns, diets, and expectations, have undermined 

many of the increases in productivity per unit of 

land area. The side effects of modern agriculture are 

eroding the ecosystem functioning upon which food 

production ultimately relies, meaning that whatever 

the efficiencies attained today, the long-term 

sustainability of agriculture is under threat. 

Small farmers, the backbone of rural livelihoods and 

food production for millennia, are under immense 

strain from land degradation, insecure tenure, and 

a globalized food system that favors concentrated, 

large-scale, and highly mechanized agribusiness. 

Many individual farmers feel locked into the current 

system because their margins are so tight that any 

deviation can result in bankruptcy. Many of the 

world’s smallest farmers have neither the capacity 

nor the capital to make significant changes.

These costs are not inevitable and shifts are 

occurring. There are ways of growing food without 

excessive environmental costs, both through 

modifications to conventional systems and 

alternative production pathways where yields are 

Key concepts

• Efficient agriculture is critical to global food 

supply, but the huge land area dominated by 

croplands and rangelands makes these areas vital 

for ecosystem services as well

• A fundamental shift in agricultural practices is 

required to give better recognition to and support 

for wider ecosystem and social services provided 

by these lands

• Such a shift could be of critical value to the half 

billion small farmers existing often in more 

marginal areas, and who are currently in danger 

of being displaced  

WHAT’S NEW? 

Farmers have for generations been judged 

almost entirely on their ability to produce food, 

as abundantly and cheaply as possible, with 

any other benefits regarded as “extras” which 

are sometimes compensated for, but often not. 

Expanding the scope of agriculture to include 

a broader range of benefits, and bringing 

ecosystem services and cultural values into 

the heart of farmers’ enterprise, would be as 

profound a shift as the wave of industrialization 

that began after 1945.

RESPONSE 3: Farming for multiple benefits
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help maintain their position. Small farmers with 

an intimate knowledge of and feeling for their 

particular land are often in a good position to 

adopt sustainable land management policies. Yet 

historical trends suggest that many will disappear 

in the next few years, driven out by economies of 

scale, urbanization, changing expectations in rural 

communities, and in some cases by deliberate 

policies ranging from agricultural subsidies that 

favor consolidation to land grabbing. 

These half billion small farms play a critical role in 

providing food for rural households – perhaps a 

fifth of the world’s population – who are among 

those least able to meet this demand by entering 

the cash economy. In addition, small farms and 

grazing herds are increasingly operating on marginal 

agricultural land. While abandonment might provide 

opportunities for the restoration of more natural 

ecosystems and the accompanying ecosystem 

services, in other cases farmers themselves play 

or could play a critical role in maintaining these 

services. A shift from farming solely for food 

production towards farming for multiple purposes 

would provide extra incentives and a lifeline for 

many millions of the poorest land managers, itself 

an important positive outcome. 

Sustainable intensification
Research drawing on data from 85 projects in 24 

countries calculated that 50 per cent of all pesticides 

are not necessary for agricultural benefit.64 

Resource-conserving agriculture can be highly 

efficient, as can labor-intensive, lower external-

input small farms, frequently producing higher 

yields than conventional systems.65 Intensification 

of agriculture, often blamed for many environmental 

problems, is not bad in itself, but rather it is the type 

of intensification that is important.66 The concept 

of “sustainable intensification” is gaining increasing 

attention from policy-makers,67 including in 

particular integrated nutrient and pest management 

approaches, which are already being used on many 

millions of farms. 

Evidence shows that higher yields can be achieved 

despite reductions in pesticide use,68 pest 

management can be assisted by ensuring intra-

specific crop diversity,69,70 and efficient agriculture 

does not require large-scale monocultures.71 These 

types of intensification strategies can help address 

both food insecurity and biodiversity decline.72 These 

gains become even more apparent if calculations 

of agricultural efficiency include values such as net 

nutritional benefits, offsite impacts on the use of 

water and energy, rather than just productivity per 

area.73 Yet there is comparatively little investment 

for research into lower external-input systems, and 

they remain significantly undervalued. There are a 

variety of reasons. In part there has been opposition 

from vested interests but also a poor understanding 

of comparative externalities and the productivity of 

small farms, leading to lack of support in trade and 

agricultural policies.74
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Box 8: Going organic at the state and national level

In parts of the world, organic agriculture is moving 

from the margins to be a major or sole mode of 

production.

India: In January 2016, Sikkim became India’s first 

state to go fully organic. It took 10 years for Sikkim 

to convert 75,000 hectares of farmland into certified 

organic farms.75 The state now produces 800,000 

tons of produce, accounting for nearly 65 per cent of 

all of India’s 1.24 million tons of organic produce. 

Sikkim is a model state for the world because 

nature’s services are protected while demonstrating 

that going organic does not mean falling productivity 

nor is development compromised. The five steps 

illustrate how other states can follow.

Bhutan: In 2011, the mountain nation of Bhutan 

announced a lofty goal to make the country’s 

agricultural system 100 per cent organic by the year 

2020. If successful, it would be the first country in 

the world to go wholly organic in its food production. 

With only 700,000 people living within its borders, 

most of whom are farmers, the only challenge is to 

demonstrate that the benefits outweigh the costs 

and that yields are not affected by using only natural 

fertilizers. Bhutan’s organic strategy is to take a 

step-by-step approach, advancing region-by-region, 

product-by-product recognizing that new 

innovations are essential to find ways to naturally 

eradicate diseases and improve crop yields.76 

Simultaneously, if organic produce is to be 

economically viable, the capacity for certification 

needs to be developed within Bhutan.

2. Protect a rich tradition of 
home-made bio fertilizers

3. Phase out chemical fertilizers and 
subsidies on all chemical inputs

4. Cater to farmers‘ needs and 
provide crop specific incentives

5. Get all producers on board, 
go 100% organic and cash in 
on economies of scale

1. Create a shared vision 
and demonstrate intent
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Decisions taken over the next few years will 

determine their future transport policies, energy 

policies, resource use, and overall footprint. It is 

much more cost-effective to start with a plan for 

a sustainable city than to try and retrofit one in 

the future.79

In those peri-urban areas, urbanization brings 

new pressures and demands but also fresh 

opportunities. There will likely be a net cost in terms 

of land use due to new buildings, roads and rail, 

and other infrastructure development.80 Traditional 

land uses may also be affected by new demands for 

ecosystem services, such as watershed protection, 

landslide control, or recreational areas, so that farms 

may be converted back to forested watersheds and 

natural areas to ensure water supply and create 

areas for city dwellers to go walking. Protected 

areas close to urban areas are expanding around the 

world and play an important role in reconnecting city 

dwellers to the natural world.81 Municipal authorities 

have a key role to play in extending their planning 

beyond the city boundary, to consider how the 

competing demands for land can be balanced within 

the city. Tools such as green belts that limit urban 

spread or Payments for Ecosystem Service schemes 

can all help to optimize land use in the areas 

surrounding cities. Positive support and incentives 

for locally-grown food, such as subsidized farmers’ 

markets, can help small producers to compete 

against larger, more distant food enterprises, thus 

reducing the overall food footprint.82

Urbanization is taking place at an unprecedented 

rate, and this increase looks set to continue, 

altering the balance between rural and urban 

dwellers in ways that have never been seen 

before. This presents numerous challenges, as 

outlined in Chapter 11, but also presents a range 

of opportunities to improve livelihoods within cities 

and to reduce their footprint, which is often global 

in reach.

These challenges and opportunities are perhaps 

greatest in the new cities including emerging 

medium-sized cities.77 Large cities with a long 

history – like Paris, Washington, or Buenos Aires – 

have already made many of their decisions about 

natural resource use. However, cities that are 

currently expanding rapidly, including megacities 

like Lagos78 but many smaller cities in countries 

like China, still remain largely unnoticed by the 

rest of the world and debates about sustainability. 

Urban areas interact with rural 

communities in two distinct ways: 

in peri-urban areas and immediate 

rural surroundings, and on other 

land areas that may be very distant 

through demands for food, energy, 

and other materials.

Key concepts

• Cities designed for sustainability can reduce the 

environmental costs of transport, food supply, and 

energy as well as offer new opportunities  

for recycling and resource efficiency

• Rural-urban migration can also take pressure  

off the land, particularly in marginal areas least 

suited for intensive production

• Particular challenges relate to managing the rural-

urban interface: cities bring new pressures to bear 

on the surrounding landscape in terms of resource 

demands and pollution, but also offer chances for 

targeted support to rural communities

• As cities grow, deliberate and planned cooperation 

with people in surrounding landscapes will increase 

the chances of positive synergies developing

WHAT’S NEW? 

Environmental analyses usually treat cities as 

a problem or ignore them altogether. Yet soon 

over half of the world’s population will live in 

cities and the ways that cities are planned and 

managed has and will have profound impacts 

on the rest of the planet. By focusing explicitly 

on the interface between city and country 

– both immediately in the peri-urban or 

suburban areas but also through consideration 

of the wider urban footprint – this Outlook 

focuses attention on the places which will 

have the greatest impact on the way that land 

is managed for the rest of the 21st century 

and beyond.

RESPONSE 4: Managing the rural-urban interface
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Cities impact more remote areas as well, both within 

countries through demand for food, transport links, 

and energy but also to an increasing extent in terms 

of land-intensive imports from other countries. 

Positive initiatives, such as certified sustainable 

or fair trade products, can help to ensure that 

negative aspects of the distant urban footprint 

are minimized.83 

Sustainable cities require a new style of municipal 

leadership; thinking globally but acting locally.  

At a time when national governments are in many 

cases reducing their influence, cities are sometimes 

taking over leadership in innovation. Where state 

or national governments have been unable to take 

steps to reduce environmental impacts of urban 

development, positive models have come instead 

from city councils. This is seldom straightforward; 

cities often do not have the budget or expertise 

to take over the role of the state, and may be 

hampered by national level policies, but the political 

landscape is changing. Building this capacity, 

particularly in developing countries undergoing rapid 

expansion, is a key priority for the immediate future.

Box 9: Cities taking the initiative

Throughout the world, urban areas are showing 

initiative in addressing land-related challenges.

Bogotá, Colombia: the capital city enjoys clean 

water courtesy of several protected areas and  

other conserved watersheds. Over 80 per cent of 

the population receive their drinking water from 

Chingaza National Park, an area where valuable 

paramos vegetation is conserved.

Seoul, South Korea: Bukhansan National Park,  

close to the capital city, receives up to a staggering 

10 million visitors a year, predominantly Korean 

citizens. Despite major urbanization only being a 

generation old, Korea’s city dwellers have learned  

to appreciate and use natural areas in urban 

hinterlands throughout the country.

Australia, the United States, and others: a national 

network helps city dwellers to support local 

producers, through farmers’ markets, Community 

Supported Agriculture (CSA) schemes whereby 

individuals contract with farmers to buy regular 

supplies of food, and through local box schemes. 
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Box 10: Ten steps for greater 
food security

1.  Close the gap between actual and potential  

yield in all environments

2.  Use land, water, nutrients, and pesticides more 

efficiently 

3.  Reduce offsite impacts of food and non-food 

production

4.  Stop expanding the agricultural frontier

5.  Shift to more plant-based and whole food diets

6.  Raise awareness about health, sustainability, 

and responsibility

7.  Reward sustainable land management practices

8.  Reduce food waste and post-harvest losses

9.  Improve land tenure security and gender equity

10.  Implement integrated landscape management 

approaches

Key concepts

• Applying the concept of no net loss switches 

the emphasis from a narrow focus on yield to a 

broader perspective of the total benefits from 

food production

• No net loss in healthy and productive land means 

no net negative environmental or social impacts 

offsite

• No net loss in food processing and retail is an 

aspirational target recognizing the need to 

minimize the current levels of food waste  

and loss within the system

• The concept of no net loss will be a major 

challenge but if accepted would help to 

revolutionize approaches that reduce pressure  

on land resources

• The concept of no net loss is discussed below in 

terms of food production but has clear application 

in other natural resource sectors, such as forestry, 

mining, hydropower, and dryland management

WHAT’S NEW? 

Dramatic increases in crop yields have been 

accompanied, paradoxically, by equally dramatic 

costs to environmental and human health, 

such as accelerated land and soil degradation, 

water shortages, pollution, and the loss of 

species and natural habitats. In spite of food 

production increases, we are now experiencing 

widespread food insecurity in what should be 

a world of plenty. Attempts to address these 

issues have largely been reactive, piecemeal, 

and ineffective. This Outlook proposes a more 

comprehensive and serious response.

RESPONSE 5: No net loss in the consumption and production  
of natural resources

Around the world, inefficiencies and waste in 

the production and consumption of land-based 

commodities and the value chains that connect 

them significantly increase pressures on land 

resources, hindering the full realization of their 

biological and economic potential. No system 

is perfect and losses are bound to occur. But 

by pursuing a strategy of no net loss, we can 

incentivize a certain amount of restoration and  

other remedial actions needed to balance net  

costs in terms of leakage from agricultural systems 

or wastage further down the food distribution 

chain. The 10 steps, elaborated in Chapter 7, for 

addressing some of the land challenges for the 

modern agricultural systems are summarized here.

While most of these issues have already been 

addressed, here we look at the role of global value 

chains, shifting diets, and food waste/loss as they 

provide immediate opportunities to relieve pressure 

on land resources.
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Global values chains in 
agriculture84

Agribusiness has changed dramatically in the last  

50 years and now involves complex networks, 

known as Global Value Chains (GVC),85 usually 

spanning many countries.86 GVCs account for 

about 80 per cent of global trade, and 30 per 

cent of the value-added in developing country 

economies.87 The main outcome of this type of 

market arrangement is that trade has displaced 

many environmental pressures from developed to 

developing countries where governance and the 

enforcement of environmental standards are often 

weaker.88 Most value chains are demand-driven, 

with major supermarkets as the chief buyers and 

large traders acting as intermediaries. Supermarkets 

have expanded rapidly throughout the world89 and 

retain the power90 to determine prices and influence 

production practices as a result of their economies 

of scale. Food producers are often forced to engage 

with companies via contract farming agreements, 

which set the terms for what, how much, when,  

and at what price goods will be purchased.91

Given the fierce competition in the retail sector, 

companies must assure that their operations are 

cost-effective. They implement private and public 

standards in their supply chains, to ensure quality 

standards and compliance with desired social and 

environmental performance. These standards have 

positive impacts by assuring consumers that food 

meets a set quality level and that production has 

not created negative socio-environmental impacts. 

However, the standards can also represent a burden 

on small farmers’ livelihoods. They often do not 

have the financial and technical resources to comply 

with rigorous standards, thus risk being excluded 

from a retailer’s value chain. At the same time, their 

welfare is affected by other business practices, such 

as delays in payments, price points that encourage 

bulk sales (e.g., buy one, get two promotions), and 

cosmetic standards (e.g., shape/color of the fruits 

and vegetables).92

Thus small producers must either comply or exit the 

value chain and enter into traditional or informal 

markets.93 When neither option is lucrative, the 

only option left is for smallholders to sell, often to 

companies involved in large plantations, leading 

to the further consolidation of agricultural lands. 

Alternatively, farmers may try to expand output 

to make up for lower profits which, in developing 

countries, often leads to land-use change and 

deforestation. The power imbalance between buyers 

and producers is distorting markets and squeezing 

small farmers out of business. Public policies 

to address this imbalance can include financial 

mechanisms that incentivize sustainable agriculture; 

laws to ensure fair deals between supermarkets 

and small farmers; and policies to help farmers 

overcome market failures that prevent them from 

accessing more distant markets.

Encourage dietary shifts away from land-

intensive foods with long value chains, such as 

animal products, processed foods, and out-of-

season fruits and vegetables. A shift away from 

land, water-, and energy-intensive commodities 

will help increase food security and long-term 

sustainability. At the same time, it would decrease 

food prices in developing countries while reducing 

the health-related costs of overconsumption and 

environmental degradation. Reducing food miles 

would also reduce land pressures: in “short-chain” 

systems, food passes directly from producers to 

consumers, such as in subsistence farming, farmers’ 

markets, or where school-meals programmes 

source local food. 

Governments and corporations have a key role to 

play in awareness raising and encouraging dietary 

changes, such as the adoption of meat-free days 

and non-dairy milks/products, vegetarian school 

meals, and persuasive dietary guidelines. For 

example, the Chinese government has outlined a 

plan to reduce its citizens’ meat consumption by 

50 per cent in order to improve public health and 

significantly reduce greenhouse gas emissions. 

If successful, the new dietary guidelines would 

reduce per capita meat consumption between 

14-27 kg a year.94 These types of initiatives can 

focus on the role of nutrition in the development 

of chronic disease; physiological reasons we 

are drawn to foods that do not support health; 

environmental consequences of food choices; or 

the holistic rationale for whole food, plant-based 

nutrition. These awareness-raising strategies have 

already helped millions of people around the world 

transition to plant-based diets. 

Reducing food waste and loss throughout the food 

supply chain is the responsibility of consumers, 

producers, corporations, and governments to 

help alleviate land system pressures. About one 

third of the food produced is lost or wasted. In the 

developing countries, food losses mainly occur 

post-harvest or during processing, storage, and 

transport while in developed countries food losses 

are primarily at the retail and consumer levels.

The Chinese 
government has 
outlined a plan to 
reduce its citizens’ 
meat consumption 
by 50 per cent in 
order to improve 
public health and 
significantly reduce 
greenhouse gas 
emissions.
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The main reason for consumer food waste in 

wealthy countries is that people can afford to waste 

food. Consumers in industrialized countries throw 

away up to 40 per cent of the food they buy, and 

organic matter in landfills generates 20 per cent 

of all methane emissions,95 a potent greenhouse 

gas. This type of behavior is encouraged by multiple 

factors, such as restaurants that serve buffets at 

fixed prices and retail stores that offer incentives  

for large purchases of a single commodity. When  

not consumed, food disposal is often seen as 

cheaper and easier than using or re-using, such  

as composting waste into nutrient-rich fertilizer. 

Consumers in the developed world also expect 

a wide range of products to be available, which 

increases the likelihood of some of them reaching 

their “sell-by” date and thus being wasted. One 

effective approach to reducing waste is to develop 

markets for “sub-standard” products whereby 

commercial and non-profit organizations could 

arrange for the collection and sale or use of 

discarded foodstuffs that are still safe, taste good, 

and have nutritional value. Changes in consumer 

attitudes will only come about through education, 

awareness, and public sector initiatives that are 

supported by the marketing and retail sectors. 

Consumers are generally willing to buy irregular 

or damaged produce as long as the taste is not 

affected.96 One approach to reducing this type of 

waste is selling fruits and vegetables directly to 

consumers – without having to pass the quality 

standards set up by supermarkets on weight, size, 

and appearance – through local farmers’ markets, 

food cooperatives, and community-supported 

agriculture initiatives.

Finally, consumers can tackle food waste in a 

meaningful, systemic way, incentivizing change 

through cuisine. This has been done for thousands 

of years in food cultures around the world, founded 

on diversity and resourcefulness in the field and 

supported by creativity and culinary techniques. In 

the past, this meant taking advantage of what the 

land could readily supply seasonally and resulted in 

a food system ruled by diversity and efficiency.97

Reducing post-harvest losses, including food left 

to rot in the fields and that which perishes during 

storage and transport due to a lack of infrastructure. 

This results in reduced income for small farmers and 

higher prices for poor consumers in food-insecure 

countries. Food losses generally occur in the early 

stages of the value chain and vary according to the 

crop and harvesting technique. These can occur as 

a result of financial, labor, or technical constraints 

in the field, or market and infrastructure limitations 

that prevent adequate storage, processing, 

and distribution.98 Strengthening the supply 

chain through the direct support of farmers and 

investments in infrastructure, transportation, as 

well as in an expansion of the food and packaging 

industry could help to reduce the amount of 

food loss.99
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Despite decades of research and work on sustainable 

land management,100 the evidence and analysis 

presented in this Outlook show that we are still 

losing ground in terms of global land health and 

productivity. This is far from inevitable: many 

examples of successful management exist. Yet the 

multitude of small-scale projects has not substantially 

translated into large-scale adoption. While some of 

the inertia can be accounted for by the many vested 

interests relying on the business model of the current 

food system, these obstacles are not immoveable. 

Technologies that nurture the adoption and spread 

of sustainable land management rely on approaches 

and institutions that enable and empower people. 

An enabling environment helps foster shared 

responsibility in managing trade-offs so as to balance 

economic development with environmental 

sustainability. Issues like participatory processes 

and tenure and gender equality can seem a long way 

from the technical details of soil management or 

supply chains but are central to overall success in 

scaling up. Below we outline some of the most 

important elements. 

1. Stakeholder engagement: A landscape approach 

can help reconcile different perceptions and ensure 

that land is not viewed solely in utilitarian or financial 

terms, but also managed in ways that account for 

the indirect or intangible ecosystem services that 

provide cultural identity and a viable future for the 

rural sector while protecting multiple functions of 

land. Several elements are considered important:

• Negotiating trade-offs and developing the 

structures and institutions that endure and that 

all stakeholders respect and are prepared to work 

with. These may be existing arrangements, such 

as local government bodies, traditional community 

councils, religious and farmers’ organizations, or 

may be established especially for the purpose of 

scaling up.

• Addressing inequities in tenure, gender, 

access, income, and social justice. Sustainable 

management in the long term depends on 

everyone having a stake and being respected.  

The rights of religious and cultural minorities,  

and the rights of women and children, usually 

need particular attention.

• Supporting a viable future for the rural sector, 

such as access to markets, energy, and 

infrastructure. Rural transformation is resulting  

in larger, more consolidated land holdings and  

the displacement of small-scale farmers. 

• Recognizing wider needs: land is not a purely 

biophysical resource but is also imbued with many 

historical, cultural, emotional, and spiritual values, 

and a sense of belonging.

• Addressing the moral and ethical imperatives: 

there is also a powerful ethical case that humans 

do not have the right to drive species and 

ecosystems into extinction.

Key concepts

• Creating an enabling environment means 

supporting the right underlying social and 

economic conditions that allow progress, 

particularly those relating to stakeholder 

engagement, land tenure, gender equality, and 

the availability of sustained investment and 

infrastructure

• Most of the techniques and practices needed to 

achieve Land Degradation Neutrality and no net 

loss in sustainable consumption and production 

are known and tested, but there are major 

challenges in scaling up small enterprises to a 

landscape scale

• Once these pre-conditions are in place, a conscious 

process for scaling up good practices embedded in 

the design of projects and programmes needs to 

be implemented. An eight step process for scaling 

up is described

WHAT’S NEW? 

There is a lot of talk about the need to 

scale up best practices in sustainable land 

management, but projects rarely plan a scaling-

up strategy. Tools are available including scale 

considerations in the design and planning 

phase, the use of peer-to-peer learning, and 

information dissemination through local modes 

of communication, but most often the financing 

for these types of activities is lacking. Small, 

inspirational projects have a role to play but are 

no longer enough. We need to go to scale.

RESPONSE 6: Creating an enabling environment and scaling  
up for success
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Box 11: Building a great green wall in Africa

As early as the 1980s, Thomas Sankara, then 

President of Burkina Faso, proposed re-greening the 

Sahel. In 2007, the Great Green Wall for the Sahara 

and Sahel initiative was adopted by African Union. 

The initiative is a harmonized regional strategy101  

to create a mosaic of green and productive 

landscapes across North Africa, the Sahel, and the 

Horn. Farmers will manage the natural regeneration 

of forests, croplands, and grasslands. Where 

degradation is severe, active restoration is needed, 

involving communities in selecting native species. 

The Wall will cross arid and semi-arid zones to the 

north and south of the Sahara: a 15 km wide belt of 

7,775 km from Dakar to Djibouti, with a core area 

of 780 million hectares, supporting 232 million 

people. Around 10 million hectares will need to 

be restored each year.102 The wall aims to reverse 

land degradation by 2025 and achieve regional 

transformation of the land by 2050.

Many changes have already taken place:103,104

• Ethiopia: 15 million hectares of degraded land 

restored, improving water catchments and land 

tenure security; with incentives for communities 

to participate.

• Burkina Faso, Mali, and Niger: about 120 

communities involved in re-greening; more than 

two million seeds and seedlings planted from  

fifty native species.

• Nigeria: 5 million hectares restored including  

319 km of windbreaks; 20,000 jobs created.  

In northern Nigeria 5,000 farmers have been 

trained in regeneration and over 500 youths 

employed as forest guards. 

• Senegal: 11.4 million trees planted; 1,500 km 

of firewalls; 10,000 ha using assisted natural 

regeneration; in all 24,600 hectares of degraded 

land restored.

• Sudan: 2,000 hectares of land restored.

Niger

Mauritania

Burkina Faso

Gambia

Senegal
Mali

BeninTogoGhana

Nigeria

Chad Sudan

Ethiopia
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Box 12: China's great green wall

Deserts cover almost one fifth of China, with more 

areas at risk of desertification, especially in dry 

western China, which is also among the poorest 

regions. The livelihoods of 400 million people are 

threatened or affected by degradation and 

encroaching deserts. Rapid industrialization and 

urbanization have eaten up farmland, compounding 

an already severe problem. Timber extraction has 

exposed vulnerable land to encroaching sands. A 

prolonged drought in northwestern China has made 

things worse, intensifying dust and sand storms. 

Since 1978 a Great Green Wall of trees, shrubs, and 

grasses has been planted in the Kubuqi Desert to 

protect northern cities, costing USD 6.3 million, and 

slowing desertification from roughly 3,400 km2 a 

year in the 1990s to some 2,000 km2 a year since 

2001. According to a government survey, by 2010 

12,452 km2 of desertification-prone lands had been 

rehabilitated, although in some areas desertification 

has increased.105

The Kubuqi Desert is one of the world’s wettest 

deserts and sand is relatively moist at 20 cm depth 

Saplings of Xinjiang poplars and willows are 

protected by wooden frames, sunk in the sand, 

where roots help to stabilize mobile dunes. Local 

farmers, formerly skeptical, are now supportive of 

restoration.106 However, desertification remains 

serious and restoration only partially successful.107 

Planting has generally been with monocultures of 

non-native species and many died; one pest 

outbreak killed a billion poplars.108 Strategic changes 

are needed if the huge ambitions are to be 

fully realized. 
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2. Land tenure and gender equality: Weak 

governance of tenure is a major constraint in 

planning for and achieving sustainable development; 

it can lead to land degradation and exacerbate 

conflicts over the use of land resources. Conversely, 

secure resource rights and land tenure contributes 

to the uptake of sustainable land management 

practices. Insecure land tenure still exists around the 

world, even though many countries have completely 

restructured their legal and regulatory frameworks 

for land administration, in many cases harmonizing 

modern statutory law with customary rights.

In many developing countries, more effective 

policy and legal reforms are needed to safeguard 

these rights for smallholders, rural communities, 

indigenous people, and women. In some cases, this 

includes empowering traditional and customary land 

users within formal land administration systems 

to increase their confidence in making long-term 

investments in the land. Equal rights for both women 

and men to hold and use property are a cornerstone 

of social, political, and economic progress. 

It is widely acknowledged that women play a pivotal 

role in conserving and managing land resources. 

While some countries have recognized women’s 

land rights in their constitutions and laws, in 

most developing countries, the predominance of 

patriarchal systems relegates women to minority 

positions, ensuring that women only have access 

to land and related resources through their spouse 

or male relatives. This system of primary (male) 

and secondary (female) access to land – through 

which rural women suffer insecurity of land tenure 

– impacts the way men and women manage natural 

resources both individually and in communal areas. 

Land is a critical resource for women, particularly 

when they become heads of household, which 

may occur through male migration, abandonment, 

divorce, or death. In both urban and rural settings, 

secure property rights for women can mean the 

difference between dependence on natal family 

support and the ability to form a viable, self-reliant, 

female-headed household. Equally, ensuring 

women’s land rights during marriage may afford 

them greater claims on the disposition of assets in 

the case of divorce or death of their husband.110 

Figure 4: Land 

administrative functions 

for sustainable 

development:  

Redrawn from109 Sustainable Development
economic, social & environmental

Land policy 
framework

Land information 
infrastructure

Country context
Institutional Arrangements

Land Administration 
Function

Land Tenure, Land Value, Land Use, 
Land Development
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Box 13: Empowering women and small producers in the Peruvian 
Altiplano111

The Peruvian Altiplano is one of the world’s poorest 

areas. High climatic variability, high altitude, land 

fragmentation, and limited access to markets and 

financial resources drive highly diverse and complex 

potato-based farming and low productivity livestock 

systems, in which the main goal is the minimization 

of food vulnerability and climate-related risks. 

Farming is on family-owned smallholdings and 

communal land, which provide an average annual 

income of USD 517 (±183) per capita per year. 

In order to improve farm productivity and family 

income, and reduce vulnerability by improving 

resilience of farming systems, an integrated 

systems approach was used and three activities 

selected to organize value chains for quinoa 

cropping, dairy farming, and trout farming. The work 

involved over 120 rural communities and best 

practices were selected based on the climate, the 

human and natural resources of the region, and the 

competitive advantage of production options based 

on improving market opportunities, income, and 

women’s empowerment. The organization of 

producers’ groups, technical support, improved 

market access through value-added products, social 

participation, availability of credit for investment in 

productive activities, and livelihood diversification 

were critical factors promoting scaling up.

Producers were encouraged to dedicate more 

resources to quinoa production, formerly a low 

priority crop for consumption. 1,175 families 

participated in organic quinoa production, 

which received supervised credit support plus 

processing and marketing assistance. Due to 

an increase in planted area, higher yields, and 

more exports, annual net family quinoa income 

increased from USD 72 to USD 700 from 2006 

to 2011. Milk production increased substantially 

with additional forage, feed, and the introduction 

of small silos. Fourteen producer-run cheese 

factories raised annual dairy income per family 

from USD 29 to USD 767 by 2011; the factories 

themselves generated an average yearly 

income of USD 3,328 per participant family. 

The project also organized 84 families in seven 

groups, and provided training and credit to 

start trout farms; women’s participation was 

close to 50 per cent. The groups planned and 

managed the production process, built the 

basic infrastructure, standardized the product, 

managed production costs, and marketed their 

produce. Over five years, the farms produced 

4,421 tons of trout with a gross value exceeding 

USD 11 million. Annual income per participating 

family ranged from USD 784 to USD 7,788. 
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Land tenure is an important factor in land use 

planning given that selected land use options may 

pre-determine a pool of potential users, or vice 

versa, where the type of land tenure or governance 

regime narrows the range of land use options. In 

turn, land use planning can improve governance 

by fostering:

Policy and legal frameworks: Policy and legal 

reforms need to ensure security of land tenure and 

resource rights for smallholder farmers, women, 

and rural communities. This involves pro-poor 

land policies and laws that ensure tenure and 

enforcement mechanisms, while empowering 

smallholder farmers to make use of the law. Land 

often belongs to a “community,” which may include 

different ethnic groups and land user types, so 

defining land rights often needs to account for 

traditional governance systems and instruments 

of negotiation.

Conflict or dispute resolution: The nature and 

scope of conflicts must be characterized before 

intervention occurs. Decisions must be enforceable, 

and adjudications provided. Resolution mechanisms 

are only likely to be successful if viewed by citizens 

as legitimate. The means of accommodating 

the “losers” of the dispute or conflict must also 

be provided.

Redistribution: Access and land allocation 

patterns must be identified, along with sources of 

available land, if distribution is an option. Rental 

markets should provide access to all, including 

indigenous peoples and women. When appropriate, 

land redistribution should be accompanied by a 

transparent tenure granting process supported by 

the planning and provision of rural infrastructure.

Land administration: Overall, there is a need 

to improve the efficiency of land administration 

systems, specifically:

• Establishing systems for registration and 

titling of existing rights, providing cadastral 

services, improving land surveying, and 

capacity building in local communities to 

support identification and management 

(including registration) of customary rights;

• Formalizing and securing land transactions,  

and regulating land markets;

• Establishing simple and fair procedures for 

land transactions and their formal registration; 

developing mechanisms for regulation of land 

markets (giving priority to local communities, 

allowing local bodies to define rules regarding 

land sales to members outside the community, 

etc.); maintaining land information systems and 

undertaking regular land valuation exercises.

3. Sustained investment and infrastructure:  

A secure flow of investments, via long-term and 

predictable funding mechanisms, are necessary  

but not sufficient in order to manage land resources 

sustainably at a landscape scale. Infrastructure, 

such as markets (credit), transportation, and energy, 

is often required to improve productivity and 

reduce natural resource inefficiencies and waste. 

The public sector must take a lead role in providing 

the rural infrastructure, and in some cases the 

extension services, needed to encourage or ensure 

ongoing private sector investments in sustainable 

land management. 

Box 14: Land tenure for 
customary rights holders in 
Uganda112 

Rights of customary land owners were secured 

through the adjudication, demarcation, and 

registration of customary land in Kasese District, 

Uganda. Previously, customary rights holders did 

not feel secure and would not invest in the land 

because of fear of eviction. For the implementation 

of the Voluntary Guidelines on Responsible 

Governance of Tenure of Land, Fisheries and Forests 

(VGGT), FAO supported the issuance of Certificates 

of Customary Ownership (CCOs) to customary 

rights holders comprising men and women. This 

involved: customization of the VGGT Open Tenure 

software to respond to Uganda legal and policy 

requirements; training and capacity development 

of District staff and Area Land Committees with 

involvement from Makerere University students; 

sensitization and mobilization of communities; 

fieldwork for adjudication and demarcation of 

land rights; and data processing and uploading 

to the community server. Over 5,000 households 

comprising approximately 30,000 people 

directly benefited from this initiative including 

women and marginalized individuals who now 

enjoy improved tenure security. There was also 

a significant reduction in land-related conflict 

among beneficiaries as well as increased capacity 

to access capital and planning in the district.
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Box 15: India adopts the world’s 
first national agroforestry 
policy113

In 2014, India became the first nation in the world 

to adopt a national agroforestry policy, which 

promotes the practice of integrating trees, crops, 

and livestock on the same plot of land. Farmers 

have been growing trees on their farms for 

generations to maintain healthy soil and secure 

supplies of food, timber, and fuel. But the practice 

of agroforestry has been declining sharply in India 

in the past few decades. Agroforestry has the 

potential to achieve sustainability in agriculture 

while optimizing its productivity. The new policy 

talks of coordination, convergence, and synergy 

between various elements of agroforestry, 

scattered across various existing missions, 

programmes, and schemes under different 

ministries – agriculture, rural development, and 

environment. The policy will be implemented 

through an integrated agroforestry mission 

or board. Besides, the policy also talks about 

security of land tenure, promoting research 

and capacity building, felicitating participation 

of industries dealing with agroforestry 

produce and offering incentives to farmers.

Secure resources are needed to manage 

sustainable landscapes and provide the appropriate 

infrastructure. This will entail structuring 

investments within a broader socio-economic model 

that guarantees greater societal benefits while at 

the same time providing reasonable private benefits, 

including access to credit and markets:

• A new generation of enlightened public policies, 

reflecting both public and private gains aiming 

to limit or curtail unsustainable practices or 

those with heavy environmental or social costs, 

while providing positive encouragement to more 

sustainable alternatives

• Achieving more equity between the needs of 

consumers and producers in value chains

• Directing investment towards more sustainable 

and less land-intensive products, valued in social 

and economic terms
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Box 16: Investing in plant protein agriculture114

As plant-based diets and meatless meats are 

becoming more popular with wealthy and urban 

consumers, primarily for health and environmental 

reasons, a number of large multinational food 

corporations have established venture capital funds 

to support innovative forms of protein and ways of 

producing food. These funds are meant to increase 

their exposure to a fast-growing segment of the 

protein market and food entrepreneurs who are 

focusing their efforts on developing products and 

technologies that will help change our existing food 

system. One example is the vegan Impossible Burger, 

which when compared to beef uses 95 per cent less 

land, 74 per cent less water, and creates 87 per cent 

less greenhouse gas emissions; furthermore it is 

100 per cent free of hormones, antibiotics, and 

artificial ingredients. Its distinct iron-like, meat 

flavor is due to the addition of heme, a molecule 

found in high concentration in animal blood, which 

is extracted from the roots of legume plants.115 

Tyson Foods has launched a USD 150 million 

venture capital fund to complement its existing 

investments and focus on companies that are 

developing breakthrough technologies and business 

models such as Beyond Meats, a company making 

hamburgers, chicken, and other traditional meat 

products out of high protein vegetables. Similarly, 

General Mills established a fund that has taken 

positions in start-up companies such as Kite Hill,  

an alternative dairy company that is making yogurt, 

ricotta, and even cream cheese out of nut-milk. 

Campbell Soup invested USD 125 million in Acre 

Venture Partners which has issued USD 10 million 

series A round of preferred stocks for Back to the 

Roots, a company making home-growing 

mushroom kits as well as organic cereal. Kellogg 

has set up a USD 100 million fund aimed at 

investing in emerging food brands that embrace 

new consumer-driven technologies that could lead 

to long-term, mutual growth opportunities, such  

as Rhythm Superfoods that makes snacks from 

kale, beets, broccoli, seeds, and nuts. According to 

Dow Jones VentureSource data, venture capital 

firms invested USD 420 million in food and 

agricultural companies during the first three-

quarters of 2016. In 2015, these investments 

totaled nearly USD 650 million.
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Box 17: Farmer managed natural 
regeneration in Africa116

Currently, there are efforts under way to upscale 

on-farm natural regeneration as well as tree 

planting to develop new agroforestry systems in  

17 countries in Africa and several countries in  

Asia. Natural regeneration is less costly than tree 

planting and can produce returns more quickly.  

In times of financial scarcity, these are strong 

arguments for a bigger emphasis on natural 

regeneration. But an accelerated effort is needed  

to expand the reach of these systems to transform 

the farms of tens of millions of the poorest farmers. 

The accelerated scaling-up of existing natural 

regeneration successes is a pragmatic way forward. 

It will help achieve the ambitious restoration targets, 

which cannot be achieved with the business-as-

usual approach limited to tree planting projects. 

Unless the conditions are created in which land 

users are willing to invest their scarce resources  

in the protection and management of on-farm or 

off-farm trees, the battle against climate change, 

ecosystem degradation, and famine and 

malnutrition can’t be won.

There is a lot of talk about the need to 

scale up best practices in sustainable land 

management, but projects rarely plan a scaling-

up strategy. They may have a budget for farmer 

study visits, but not one for radio programs, 

which reach many farm households. Most 

steps proposed for scaling up require only 

modest funding, but they all require patience, 

persistence, creativity, and local champions. 

Box 18: One farmer kicks off a 
large-scale restoration initiative 
in South Africa123

Intensive goat farming has degraded more than  

1.5 million hectares of subtropical thicket in the 

Eastern Cape province of South Africa resulting in  

a desert-like open landscape with surface 

temperatures reaching 70 oC. The reduction or loss 

of virtually every ecosystem service provided by the 

thicket led to declining farmer incomes and a 

depressed local economy. The challenge was how  

to restore the health of the ecosystem to maximize 

both environmental and economic benefits.

In the early 1970s, a livestock farmer near 

Uitenhage took one small but important step 

towards addressing this challenge. He had built a 

barn at the bottom of a degraded slope which then 

flooded whenever it rained heavily. He decided to  

try and restore the slope back to a dense thicket to 

increase rainwater infiltration and prevent the 

flooding of his barn. Using cuttings of the indigenous 

succulent tree – the elephant-food tree (Portulacaria 

afra) – he and other farmers began to regenerate 

the thicket structure; soil quality and carbon stocks 

improved, and the animal carrying capacity of the 

land and income increased 10 times. 

Based on the evidence from these pioneer farmers 

and ranchers, the South African government decided 

to invest in large-scale restoration of degraded 

thicket. The Subtropical Thicket Restoration 

Programme was established and approximately  

USD 8 million was spent between 2004 and 2016. 

Farmers, reserve managers, government officials, 

and scientists joined forces to work out how to 

upscale restoration efforts. To date, more than 

10,000 hectares have been planted with elephant-

food tree cuttings within nature reserves, on private 

land, and across the Addo Elephant National Park.  

A large experiment of more than 300 quarter-hectare 

plots spread out over more than 1,000 km was also 

established. And it all started with one farmer.
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Scaling up framework to halt  
and reverse land degradation117 

In theory, successful small-scale projects can be 

transformed into broader changes in practice, yet 

this has proven challenging. The World Overview 

of Conservation Approaches and Technologies 

(WOCAT)118 is an established global network 

that supports innovation and decision-making 

processes in sustainable land management (SLM). 

Understanding why particular innovations take off 

and finding the most effective ways of scaling up 

successful innovations is essential for achieving 

sustainability. Evidence suggests that many pilots 

and demonstration projects often lack the critical 

elements to be successful at larger scales, such 

as stakeholder engagement, design features, or 

technical capabilities. Figure 5 synthesizes some of 

the key steps in scaling up SLM practices from the 

local to the national and beyond.

Feedback to all actors;
Encourage innovation 
platforms; Develop capacities 
to adopt & innovate

Prioritize 
appropriate SLM 
options with 
actors within 
local context

Establish 
pilot projects
 & demonstration 
   sites; Define what to
       scale & methods to do so

Screen SLM 
options; Identify 
potential actors, 
their constraints & 
enabling factors

Determine current 
land degradation 
status & future 
risk

Describe environmental, 
social, economic, 
technological & 
political context & 
drivers of change

Identify system 
boundaries, actors 

& their goals

Establish 
context

Select  
options

Design 
scaling up 
strategy

Monitor & 
evaluate

Share information to enhance         
institutional collaboration;     
          Alignment with large scale  
                initiatives
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Figure 5: Stepwise 

framework for scaling up 

best practices: Adapted 

from119

The scope for scaling up SLM practices needs to start 

with an assessment identifying the biophysical, social, 

or administrative limitations (Step 1). An inclusive 

process is recommended to engage all actors in land 

management decisions by collectively diagnosing 

the environmental, social, economic, technological, 

and political contexts, and identifying the main 

drivers of degradation (Step 2). The current state of 

land degradation, both in terms of biological and 

economic productivity, is then clearly defined (Step 3). 

A screening of potential management options is 

next, using criteria such as improvements in crop 

selection or biomass productivity, economic cost/

benefits, and social and cultural acceptance (Step 

4). In parallel, SLM options and their potential scale 

are prioritized in terms of previously demonstrated 

successes or the local enabling factors (Step 5). 

Next pilot projects and demonstration sites should 

be established (Step 6) with a clear idea of what 

elements are being scaled up and the financing 

needed (e.g., technology, process, or organizational). 
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Sharing information, peer-to-peer learning, and 

developing collaborative partnerships are important 

(Step 7), including how roles are allocated or shared 

among diverse stakeholders (e.g., farmers, NGOs, 

extension agencies, private sector, administrative 

units, donors, research organizations). Finally, a 

process and protocols for monitoring and evaluation 

are essential, both to provide feedback to actors and 

for adaptive management responses (Step 8). 

Determining whether there is a sound basis for 

successful scaling up depends largely on the 

evidence available. This can include innovative 

practices with minimal objective evidence; a 

promising practice with anecdotal reports; a model 

that has positive evidence in a few cases; good 

practice with clear evidence from numerous cases; 

best practice with evidence of impact in multiple 

contexts; or a proven policy principle.120 In many 

cases, these innovations are driven by “champions” 

that are able to gain much-needed social, 

political, and financial support. This framework 

also recognizes the importance of multiple-actor 

mechanisms in scaling up SLM practices, which 

can be used as vehicles for further adaptation and 

innovation, moving beyond a simple scaling out of 

one particular intervention.121

Science and traditional knowledge play a major 

role in understanding under what contexts (e.g., 

biophysical, socio-economic, political, financial) a 

particular option, such as conservation agriculture or 

agroforestry, is likely to be adopted, scaled up, and 

sustained.122 This can help avoid disappointments 

associated with many development projects that 

have run their course and lack follow up, resulting 

in the abandonment of interventions that were 

supposed to be self-sustaining. In conjunction 

with an overarching national framework for land 

degradation neutrality which strives to implement 

transformative projects, this framework can serve 

to further align incentives for short-term private 

and local benefits, often within one growing season, 

with long-term public and more diffuse benefits.
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CONCLUSION:
THINKING AHEAD

In an angry, unstable, and increasingly 
dangerous world, getting land 
management right needs to be an 
urgent priority for everyone if humanity 
is not just to survive but thrive. The 
numerous practices and actions 
highlighted in this Outlook serve as 
a timely reminder of proven, cost-
effective response pathways that will 
allow us to realize a prosperous and 
more sustainable future based on 
rights, rewards, and responsibilities.

The first edition of the Global Land Outlook provides 

an overview of the state of global land resources, 

looks at some trends, and suggests an agenda for 

action, a new deal for land managers. Some key 

themes have emerged during its preparation, but 

many questions still remain unanswered. History 

is full of unexpected game changers: inventions, 

ecosystem collapse, and apparently trivial things like 

changes in taste and fashion that suddenly make or 

break an entire industrial, commercial, or agricultural 

sector. By their nature such things are hard to 

predict. Below are some critical questions that we 

believe could radically shift the direction of land use 

over the next few years and decades.

Will small farmers survive?  

Currently, there are over one billion small farmers. 

Current trends suggest that many, perhaps most, 

will disappear under a wave of consolidation into 

bigger, more profitable enterprises. Is such a change 

inevitable? Will people want to continue farming 

a few hectares of land when other opportunities 

become available? Will job opportunities open up in 

new sectors of the economy or will the loss of these 

farms result in destitution? If small-scale agriculture 

is to survive, it will need positive recognition and 

support through government policies, consumer 

choices, and extension services. The future remains 

very uncertain.

What is the future for genetically modified crops?  

The industry and some governments think they 

are critical for agriculture. The experience in South 

Asia and Africa tells a very different story pointing 

to the failed promise of GM crops. So are GM crops 

really providing widespread benefits to agriculture, 

regardless of the scale, or can we do better relying 

on the old-fashioned way of plant and livestock 

breeding? The Drought Tolerant Maize for Africa 

project has developed 153 new varieties to improve 

yields in 13 countries. A comparable GM variety is at 

least ten years away.123
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Will organic agriculture feed the world?  

Or any other kind of less intensive agriculture for 

that matter? Many farmers are convinced that 

heavy applications of artificial pesticides and 

fertilizers are essential to increase production; 

farmers practicing organic agriculture in developing 

countries often adopt chemical inputs if they can 

afford them. Would a large-scale switch to less 

chemical intensive systems cause a food crisis? 

Organically grown food, beverages, supplements, 

cosmetics, and other household goods are a rapidly 

growing market in the developed countries and 

emerging middle classes in the developing world. It 

is still too early to say whether organic agriculture 

will remain a niche market or become a major global 

food source.

What should be done about land grabs? 

International land grabs get a lot of attention but 

wealthy elites appropriating land within their own 

countries is another, perhaps even bigger issue. Both 

have important social and political ramifications, 

displacing communities without compensation 

and destroying livelihoods. Are these inevitable as 

the rich countries hedge against future resource 

scarcities? They are hard to address through legal 

instruments, and in many cases are carried out 

through semi-legal or illegal means. Can countries 

and corporations set an example through their 

leasing and purchasing decisions?

What is the role of the private sector?  

Many of the negative impacts of land use have been 

ascribed to aspects of modern agriculture, which 

is driven by an agribusiness model that is heavily 

subsidized in the sense that all costs to society are 

not being paid for. Still, many businesses are trying 

hard to address sustainability, through certification, 

purchasing policies, and other means. Will the 

industry be a positive or negative force in addressing 

land degradation and meeting the Sustainable 

Development Goals in the future? What kind of 

economic incentives or taxation measures would  

tip the scales in favor of sustainability?

What would happen if there were widespread 

adoption of alternative protein sources? 

Some meat substitutes already taste virtually like 

meat; in a few years they will be indistinguishable 

and less costly in many ways. They will not involve 

the inhumane treatment of animals inherent 

in industrial meat production. The number of 

vegetarians and vegans is growing rapidly; a new 

generation of plant-based products that do not 

sacrifice taste or nutrition could transform large 

parts of the food system in just a few decades. 

When combined with lower price points for local, 

organic, and fair trade products as well as the lower 

levels of food waste/loss, there is potential to 

significantly reduce the demand for land resources.

Will emerging technology and innovation take  

us to scale?  

Traditional technologies tend to be cheap and 

effective but can modern science revolutionize 

their implementation at greater scales? Warka 

water towers simply use gravity, condensation, 

and evaporation to harvest potable water from the 

atmosphere (i.e., rain, fog, and dew). Innovations like 

these, owned and operated by communities, can 

be game changers at the local level. The Vallerani 

System is based on direct sowing of seeds of shrubs 

and trees of locally available, indigenous species but 

it is the mechanization of the traditional “zaï” and 

semicircular bunds techniques for water harvesting 

that takes us to scale with each tractor unit able to 

rehabilitate approximately 1,500-2,500 hectares 

per year. Similarly, will we be able to restore large 

swaths of forests using drones? Will precision 

agriculture reduce yield gaps and at the same time 

protect water and biodiversity? There are many 

outstanding questions and it is expected that the 

second edition of the Global Land Outlook will be able 

to provide some answers.

Would a large-
scale switch to less 
chemical intensive 
production systems 
cause a food crisis?
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