
Module C

THE LDN MECHANISM FOR NEUTRALITY COMPRISES 

THE COUNTERBALANCING OF ANTICIPATED LOSSES 

IN LAND-BASED NATURAL CAPITAL WITH PLANNED 

GAINS, WITHIN UNIQUE LAND TYPES.
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5.1 The neutrality mechanism

A mechanism for neutrality could involve 

voluntary measures, regulatory instruments 

and/or market-based incentive schemes. While 

any combination of these might be applied 

domestically by a country, the LDN neutrality 

mechanism must be applicable to all types of 

land degradation and across the wide variety 

of countries’ circumstances so that it can be 

implemented consistently by all countries that 

choose to pursue LDN. This mechanism should 

be implemented at the spatial resolution of the 

biophysical or administrative domains at which 

land use decisions are made, and be scalable so 

that the results can be reported nationally. 

The neutrality mechanism is designed to 

assist land use decision-makers to maintain 

or do better than “no net loss” (as a minimum 

standard), so that losses due to land degra-

dation can be counterbalanced by (at least) 

equivalent gains. To be effective, the neutrality 

mechanism should be integrated into existing 

land use planning processes, to facilitate con-

sideration of the likely cumulative impacts of 

these decisions on land-based natural capital 

and the implications for achieving neutrality.

This framework applies a counterbalancing 

mechanism for maintaining (or exceeding) neu-

trality that is voluntary, focussed pro-actively 

on planning (rather than regulating) to achieve 

no net loss. It is guided by principles designed to 

avoid negative outcomes (Box 3), and to facili-

tate implementation by existing institutions 

through integration with existing processes. It 

seeks to protect the rights of local land users by 

embracing the internationally accepted stan-

dards for the responsible governance of tenure 

(VGGTs; FAO, 2012b).19 

19  See footnote 15 .

Planning for neutrality by projecting poten-

tial losses and planning for comparable or 

greater gains should be linked to long-term land 

use planning, whereby decisions are based not 

only on threats of serious or irreversible damage 

within a particular site, but also the contribution 

of each of those decisions, positive or negative, 

to the goal of neutrality at the landscape or 

national level. This builds on well-established 

precedents for the integration of land use 

planning and management in order to balance 

the promotion of human well-being and the 

protection of the environment. The 1992 Rio 

Declaration on Environment and Development 

(United Nations General Assembly, 1992b) 

encouraged countries to develop policies and 

strategies to progress sustainable development 

(Rio Principles 1, 4, 8), to adopt a precautionary 

approach in order to protect the environment 

(Rio Principle 15),20 to undertake environmen-

tal impact assessments as a national instru-

ment of environmental policy and planning (Rio 

Principle 17) and to encourage participation of 

citizens at the relevant level, including granting 

citizens access to information concerning the 

environment (Rio Principle 10). The precaution-

ary principle provides a sound foundation for 

LDN, considering that is one of the most widely 

adopted environmental principles in history and 

is already considered by land use planners.

The LDN mechanism for neutrality com-

prises the counterbalancing of anticipated losses 

in land-based natural capital with planned gains, 

20  The precautionary principle: “In order to protect the 

environment, the precautionary approach shall be widely 

applied by States according to their capabilities. Where 

there are threats of serious or irreversible damage, lack 

of full scientific certainty shall not be used as a reason for 

postponing cost-effective measures to prevent environ-

mental degradation” (Principle 15, United Nations General 

Assembly, 1992).

SCIENTIFIC CONCEPTUAL FRAMEWORK FOR LAND DEGRADATION NEUTRALITY
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within unique land types. In practice, projected 

negative changes in land-based natural capital 

(anticipated losses) are counterbalanced with 

actions to achieve gains through reversing deg-

radation (anticipated gains). Note that, as intro-

duced in Module A (chapter 3.3) and detailed 

in Module E (chapter 7), monitoring progress 

towards LDN is based on evaluating the area,21 

per land type, of significant changes (positive 

and negative) in three global indicators/metrics 

serving as proxies for ecosystem services: land 

cover/land cover change, land productivity/NPP, 

and carbon stocks/SOC.22 Therefore, the mech-

anism for neutrality aims to counterbalance 

anticipated negative changes in the LDN indica-

tors with actions anticipated to lead to positive 

changes over an equal area of the same land 

type over the timeframe to be monitored.23 The 

estimate of anticipated losses should include 

not only the effects of active decisions on land 

use (e.g., granting permits for open-cut mining, 

land clearing, urban expansion) but also effects 

of passive decisions (e.g., continuation of agri-

cultural practices known to deplete soil carbon) 

and natural drivers (e.g., impacts of drought, 

wildfire). Changes associated with natural driv-

ers, while not resulting directly from land use 

decisions, and difficult to predict, nevertheless 

will impact land-based natural capital and thus 

the indicators for LDN, so in order to achieve 

LDN their anticipated effects need to be coun-

terbalanced. Furthermore, efforts to estimate 

21  The pros and cons of the area-based approach to plan-

ning for neutrality and monitoring neutrality are discussed 

in chapters 5.2 and 7.5, respectively. 

22  In addition, for a few ecosystem services not covered 

by NPP, SOC or land cover, other SDG indicators and/or 

national indicators may be applicable (see Figure 3.). See 

(ECOSOC, 2016; UNCCD, 2013)

23  See footnote 21.

these factors can inform planning to mitigate 

their severity. 

Counterbalancing is generally managed 

within the same land type in order to ensure 

conservation of unique ecosystems, and to 

increase the likelihood that there is no net loss 

in ecosystem services. In the LDN context, land 

type is determined by land potential, which 

depends on inherent features aligned with key 

ecosystem functions, such as geomorphology, 

topography, vegetation structure and species 

assemblages, and relatively static soil proper-

ties, such as texture. Land potential influences 

vegetation community composition and deter-

mines suitability for uses such as cropping, 

grazing, forestry, infrastructure or urban devel-

opment. Counterbalancing will generally not 

occur between different land types, to ensure 

“like for like”, when assessing and managing the 

counterbalancing between losses and gains. 

In other words, a gain in one land type cannot 

counterbalance a loss in a different land type. 

Also, the counterbalanced land should have as 

high or greater natural capital value than that 

which is anticipated to be lost. Note also that 

land with the same biophysical characteristics 

may have different value with respect to human 

COUNTERBALANCING IS GENERALLY 

MANAGED WITHIN THE SAME LAND TYPE 

IN ORDER TO ENSURE CONSERVATION OF 

UNIQUE ECOSYSTEMS, AND TO INCREASE 

THE LIKELIHOOD THAT THERE IS NO NET 

LOSS IN ECOSYSTEM SERVICES. 
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FIGURE 5 

The LDN mechanism for neutrality is the counterbalancing of anticipated gains and losses in land-based natural 

capital within unique land types via land use and management decisions
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wellbeing and livelihoods depending on where 

it is located. Counterbalancing losses in land 

types managed for conservation with gains in 

land types managed for production should be 

avoided, as this would violate the vision of LDN 

and conflict with the goals of the Convention 

on Biological Diversity (CBD), REDD+24 and the 

SDGs. By following the guidance on transparent 

and participatory land use planning provided in 

the VGGTs, LDN can be implemented in a way 

that safeguards land tenure rights of smallhold-

ers (Part 5, Administration of tenure, Section 20, 

regulated spatial planning, FAO, 2012b).

In planning counterbalancing it is important 

to consider the resilience of the counterbalanc-

ing intervention over the long term, such as to 

the potential impacts of climate change, and 

the likely trade-offs between ecosystem ser-

vices. For example, a land unit close to a spa-

tial boundary of a land type may be at risk of 

changing state (and thus becoming a different 

land type) as a result of climate change, and 

thus would be less suitable for counterbalanc-

ing activities than another area of that land 

type that has greater resilience. Likewise, rec-

lamation with a monoculture of a fast-growing 

exotic tree species may result in significant 

positive change in land productivity and car-

bon stocks and deliver benefits in the form of 

wood products, but lead to high risk and low 

co-benefits in terms of biodiversity. Similarly, 

conversion to intensive agricultural production, 

with inputs of fertiliser and irrigation water, 

may enhance land productivity and stimulate 

24  REDD+, a mechanism under the UNFCCC, refers to 

“reducing emissions from deforestation and forest degrada-

tion in developing countries, and the role of conservation, 

sustainable management of forests, and enhancement of 

forest carbon stocks in developing countries”. The UN-REDD 

Programme supports nationally led REDD+ processes. See 

(FAO, UNDP,UNEP, n.d).

crop yields but reduce the resilience of the 

agro-ecosystem to drought, and increase risk 

of soil salinity and acidification, and eutrophi-

cation of water bodies. 

It is important to note that under this coun-

terbalancing mechanism, areas where gains are 

anticipated are used to counterbalance areas 

where losses are anticipated; avoiding a loss 

cannot be used to counterbalance a loss else-

where. That is, maintaining the same condi-

tion, whether degraded or not, does not lead to 

either a loss or a gain.

Figure 5 illustrates the counterbalancing 

concept and Table 2. provides a hypotheti-

cal example of a balance sheet of anticipated 

gains and losses generated at the planning 

stage. Counterbalancing can be embedded in 

land use planning at any level but it will likely 

be managed within a biophysical (e.g., catch-

ment) or administrative (e.g., province) spatial 

domain. Linking counterbalancing decisions 

with integrated land use planning is designed 

to assist a country to keep track of likely 

impacts of land use change and land man-

agement, and thereby to plan for neutrality 

based on a “no net loss” approach. 

Although counterbalancing decisions occur 

at the planning stage, the actual impact of 

those decisions and the actions taken is deter-

mined when neutrality is monitored. Figure 6 

illustrates planning for counterbalancing on 

the basis of expected changes in the indicators 

over the timeframe that will be monitored, for 

one land type. 
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TABLE 2 

An example of a neutrality mechanism balance sheet to track and help counterbalance anticipated losses with 

planned gains elsewhere 

Neutrality Mechanism Balance Sheet

(a hypothetical example for an administrative unit with multiple land types) Land Area (ha)**

A. Proposed Future Gains (where increases in natural capital are anticipated)  

Degradation avoided  

Managed land to be protected and improved 50,000

Sub-total of proposed new actions to avoid land degradation and increase natural capital 50,000

Degradation reduced  

Unsustainable agriculture to be put under sustainable land management (SLM) 400,000

Unsustainable forestry to be put under sustainable forest management (SFM) 100,000

Other mitigation initiatives 100,000

Sub-total of proposed new actions to reduce land degradation 600,000

Degradation reversed  

Proposed restoration projects 125,000

Proposed rehabilitation projects 225,000

Sub-total of proposed new actions to reverse land degradation 350,000

A. Total Proposed Gains 1,000,000

B. Anticipated Future Losses  (where natural capital is anticipated to decline)*  

Land management that may lead to a decline in natural capital  

Estimated new losses from unsustainable land management 400,000

Sub-total of anticipated new losses due to land management 400,000

Land use changes that may lead to a decline in natural capital  

Estimated conversion from natural vegetation to agriculture 200,000

Estimated conversion of natural and production lands to urbanization 200,000

Estimated conversion of natural and production lands to mining 50,000

Other land use change that could lead to degradation 50,000

Sub-total of anticipated new losses due to land use changes 500,000

Non-anthropogenic and indirect anthropogenic losses  

Estimated losses from non-anthropogenic and indirect anthropogenic factors (e.g., wildfire, flood, drought) 100,000

Sub-total of non-anthropogenic and indirect anthropogenic losses 100,000

B. Total Anticipated Losses 1,000,000

C. Net loss or gain (A - B) 0
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FIGURE 6 

A hypothetical example showing how land use decisions influence the metrics used to monitor neutrality for a 

specific land unit, designed to illustrate, for one land type, how anticipated losses may be estimated and coun-

terbalanced by planned gains

Preparation for 
Integrated 
Land Use and 
Management 
Planning (t0) 

Anticipated 
Change in 
Metrics (t1) 

Context* Decisions

Grazing period 
extended

Projected
Gains vs. Losses

(t1 - t0)

Livestock exclusion 
maintained

Long grazing period 
continued

Sustainable grazing 
management 
introduced

Urban expansion

A Map of Land Types
(Land Type “A” = Grassland)

Stable: 25,000 ha 
no change 
anticipated

Gain: 40,000 ha
improvement 
anticipated

Loss: 10,000 ha
degradation 
anticipated

Loss: 15,000 ha
 degradation 
anticipated

Loss: 10,000 ha
degradation 
anticipated

All metrics are anticipated to remain stable

Positive change anticipated (in at least one metric, others stable)

Negative change anticipated (in at least one metric)

Legend

Positive 
change 

anticipated  

No
change

anticipated  

Negative 
change 

anticipated  

Negative 
change 

anticipated  

Negative 
change 

anticipated  

Assessment
 of land potential, 

condition,
resilience and 

socio-economic 
status, including
the baseline (t0)  
measurement of 

the metrics of 
land-based 

natural capital.

Degraded land or anticipated negative change 

Not degraded land or anticipated postive change 

Stable (no change)

Land Degradation 
Neutrality Status  
Anticipated  

Net Gain: 5,000 ha 

A2
Land Area: 25,000 ha 
Use: grazing excluded
Status: Not Degraded 

A1
Land Area: 15,000 ha 
Use: short grazing period 
Status: Not Degraded 

A3
Land Area: 10,000 ha 
Use: long grazing period

Status: Degraded 

A4
Land Area: 40,000 ha 
Use: med. grazing period

Status: Degraded 

A5
Land Area:10,000 ha 

Use: short grazing period
Status: Not Degraded 

*This hypothetical example is designed to show how land use and management decisions affect metrics of land-based natural capital and how these changes should be 
anticipated in planning for Land Degradation Neutrality (LDN). This example illustrates a grassland grazed by livestock.    

A1

A3

A2

A4

A5

* These types of land degradation are referential and should be defined/estimated by countries according their regulations, policies and national/

international commitments.

** This example LDN neutrality balance sheet is intended to be employed during land use planning, and because most land planning decisions are 

focused on specific areas of land, the “currency” is land area. The pros and cons of the area-based approach are discussed in chapter 5.2.
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5.2  A note concerning the binary, area-based  

 approach of the neutrality mechanism

The LDN conceptual framework is intended 

to encourage progress towards maintaining “no 

net loss” through facilitating LDN, rather than 

through regulating LDN. Land degradation pro-

cesses are often rapid, but recovery is usually 

slow – too slow for monitoring to deliver infor-

mation useful in planning and managing the 

pursuit of LDN. Therefore, the neutrality mech-

anism is introduced as a measure by which to 

keep track of active decisions (i.e., decisions on 

actions e.g., restoration and rehabilitation proj-

ects, SLM initiatives, mining permits, rezoning 

for urban development) and passive decisions 

(e.g., ongoing degrading land management 

practices). 

Land use decisions tend to be made on a 

spatial basis – that is, they apply to a specific 

site. Thus, the neutrality mechanism consid-

ers, for each land unit, the direction of potential 

change anticipated at that site, at the time land 

use and management decisions are made – it 

tracks those decisions that are likely to lead to 

losses in land-based natural capital and those 

likely to lead to gains. This binary approach 

(distinguishing land use decisions as having 

either anticipated positive or negative effects 

BOX 3 

Principles related to the mechanism for neutrality

1. Apply an integrated land use planning principle that embeds the neutrality mechanism in land use planning: 

The mechanism for neutrality should be based on a guiding framework for categorizing and accounting for 

land use decisions and the impacts of land use and management with respect to a “no net loss” target.

2. Counterbalance anticipated losses in land-based natural capital with gains over the same timeframe, to 

achieve neutrality: Achieving LDN may involve counterbalancing losses in land-based natural capital with 

planned gains elsewhere within the same land type.

3. Manage counterbalancing at the same scale as land use planning: Counterbalancing should be managed 

within national or subnational boundaries at the scale of the biophysical or administrative domains at which 

land use decisions are made, to facilitate effective implementation. 

4. Counterbalance “like for like”: Counterbalancing gains and losses should follow, as far as possible, “like 

for like” criteria and thus will generally not occur between different types of ecosystem-based land types, 

except where there is a net gain in land-based natural capital from this exchange. Clear rules should be 

established ex ante for determining what types of “net gains” permit crossing land type boundaries, to 

ensure that there is no unintended shifting in the overall ecosystem composition of a country and no risk to 

endangered ecosystems. 

5. Within a land type, counterbalancing cannot occur between protected areas and land managed for produc-

tive uses.

6. Ensure that all stakeholders, public and private, pursue LDN responsibly by working in partnership with 

relevant levels of government and local land holders, doing no harm, ensuring that planning processes are 

transparent and participatory, providing spatial systems to record individual and collective tenure rights, 

and safeguarding against dispossession of legitimate tenure right holders, environmental damage, and 

other threats and infringements.
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on land-based natural capital) has an important 

negative feature: an area where relatively small 

gains are likely may be assumed to counterbal-

ance an equal area where much larger losses 

are likely. 

Ideally the neutrality mechanism would 

consider not just the direction of change but 

also the magnitude of change. It would theoreti-

cally be possible to apply a neutrality planning 

system that is based on anticipated gains and 

losses in the measures of land-based natural 

capital (e.g., absolute quantity of SOC), rather 

than on the area of land where gains or losses 

are anticipated. Such an approach may seem 

to be more closely aligned with the objectives 

of LDN. However, there are several barriers to 

implementing a counterbalancing approach 

that accommodates magnitude of change in 

measures of land-based natural capital: 

1. Responses to poor land management are 

commonly non-linear: gradual changes 

in a given pressure or control factor 

(aridity, grazing pressure, unsustainable 

management) might have little effect on 

the land use system until a threshold is 

crossed, after which a large shift occurs 

that might be difficult or impossible to 

reverse (Westoby et al., 1989; Scheffer & 

Carpenter, 2003; Bestelmeyer et al., 2015). 

Although models driven by empirical data 

can predict the end result of a system in 

transition ex post, threshold dynamics 

have rarely been documented through 

direct observations or experiments (Dai 

et al., 2012). While small changes are 

likely to be reversible (Bestelmeyer et al., 

2013), regime shifts have the greatest 

impact on ecosystem services. In many 

pastoral systems, such transitions are 

sufficiently well-understood, allowing 

the identification of tipping points and 

distinguishing of practices that are likely 

to lead to regime shift. Thus, it is pos-

sible to identify those land use planning 

decisions that are anticipated to cause 

significant losses or significant gains in 

land-based natural capital. However, our 

current knowledge of most land systems 

is not yet sufficient to be able to relate 

management practices to the rate of 

change in ecosystem functions.

2. Land use planning, including governance 

of land tenure and permits for develop-

ment, is generally applied on a spatial 

basis. Decisions to counterbalance antici-

pated losses in carbon stocks/SOC or 

land productivity/NPP with equivalent 

gains in these indicators/metrics are not 

easily integrated with current land man-

agement approaches.

3. Reversing degradation is often a slow 

process; the time frame in which ecosys-

tem services will be restored is uncertain. 

Thus, it is more certain that gains will 

occur through the application of restor-

ative actions over a given area, than that 

a gain of a specific magnitude will occur 

over a specified period.

4. An approach based on magnitude of 

anticipated gain or loss is more com-

plex and costly to implement, and some 

countries do not currently have the 

capacity to do so. 
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In future, countries may choose to imple-

ment a more refined neutrality mechanism that 

categorizes land use decisions according to the 

anticipated magnitude of change in the indica-

tor results and plans interventions to deliver 

similar magnitude of gains. This will require:

 • Rules, standardized within land types, for 

projecting the estimated magnitude of 

change;

 • agreement on the boundaries between cat-

egories, which will vary between environ-

ments and land use systems, and should be 

informed by knowledge of the thresholds 

for key variables for each system; 

 • measurement of these key variables at 

the locations subject to land use planning 

decisions; 

 • quantitative understanding of the rela-

tionships between management practices 

and response of the metrics; and 

 • rules to integrate and manage trade-offs 

between the measures, over specified 

time frames. 

The efficacy of the area-based approach 

should be evaluated by applying learning from 

monitoring, with consideration of the assump-

tions underpinning the assessment and inte-

grated land use planning processes. The costs, 

benefits, advantages and disadvantages of 

the magnitude-based approach should be 

evaluated to inform future decisions on adopt-

ing this approach.

Note that under this conceptual framework 

the actual change in land-based natural capi-

tal is captured in future monitoring, as docu-

mented in chapter 7 (Module E), using the indi-

cators of land-based natural capital, which are 

also applied in a binary manner on a land area 

basis. The pros and cons of a land area-based 

approach to monitoring LDN are discussed in 

chapter 7.4.
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