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This chapter provides guidance on monitor-

ing and reporting LDN achievement, including 

applying indicators and associated metrics for 

monitoring progress, and using changes in the 

values measured for the metrics of each indica-

tor to evaluate LDN status. 

Monitoring LDN focuses on assessing 

change in the values of metrics identified for 

indicators of land-based natural capital from 

their baseline (t0) values. The LDN conceptual 

framework approach to monitoring neutrality is 

separate but parallel to planning for neutrality 

(“the neutrality mechanism”, chapter 5 (Module 

C)) and implementing the steps required to 

achieve LDN (“achieving neutrality” chapter 6   

(Module D)).

7.1 Indicators of LDN

Indicators of LDN are proxies to monitor the 

key factors and driving variables that reflect the 

capacity to deliver land-based ecosystem ser-

vices. Indicators should be assessed using met-

rics that are universally applicable, interpreta-

ble, and, preferably, quantifiable with available 

data sets. Indicators of LDN should be identified 

from the conceptual models presented in Figure 

2 and Figure 3, which describe the factors and 

linkages that govern the maintenance of land-

based natural capital. Additional indicators are 

required to monitor progress in implementation 

of LDN and socio-economic outcomes of LDN. 

Tools like RAPTA58 can provide guidance on 

selection of appropriate indicators to comple-

ment the three global indicators.

7.1.1 The three global indicators

Globally relevant indicators for land degra-

dation have inherent challenges due to the wide 

variability in land degradation as well as very 

practical considerations concerning capacity in 

collecting, analysing, interpreting and reporting 

of governments and stakeholders. 

A goal-driven conceptual framework pro-

vides the basis for identification and selection 

of the most appropriate indicators and associ-

ated data and information necessary for their 

formulation. Over recent years there has been 

significant progress towards the development 

of a conceptual framework for monitoring the 

progress of the UNCCD in addressing DLDD. In 

decision 22/COP.11, the UNCCD COP estab-

lished a monitoring and evaluation approach 

consisting of: (i) progress indicators; (ii) a con-

ceptual framework that allows the integration 

of indicators; and (iii) mechanisms for data 

sourcing and management at the national/local 

level (UNCCD, 2013b). 

The UNCCD progress indicators include three 

biophysical indicators: land cover, land produc-

tivity and carbon stocks (UNCCD, 2013b). In 

2015 the SPI conducted an assessment of the 

current scientific understanding of the integra-

tive potential of the land-based progress indi-

cators for monitoring DLDD (UNCCD, 2015b), 

58  See footnote 32.
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BOX 6

Principles related to monitoring

1. Make use of three land-based indicators and associated metrics: land cover (assessed as land cover 

change), land productivity (assessed as NPP) and carbon stocks (assessed as SOC), as minimum set of 

globally agreed indicators/metrics, which were adopted by the UNCCD for reporting and as a means to 

understanding the status of degradation (UNCCD, 2013b).

2. Monitoring and reporting should be primarily based on national data sources, including aggregated sub-

national data; 

3. Make use of additional national and sub-national indicators, both quantitative and qualitative data and informa-

tion, to aid interpretation and to fill gaps for the ecosystem services not fully covered by the minimum global set.

4. Methods for monitoring need to be available to all countries. Monitoring does not require sophisticated tech-

nology or high investment and can be carried out at different levels of intensity and involve different stake-

holders. Many different monitoring techniques are available and each country should select the technique(s) 

most appropriate to its priorities and available resources, and apply these consistently over time.

5. The pursuit of harmonization in monitoring methods across countries is important, with the potential 

for standardization where appropriate and feasible, while also accommodating variability in the causes 

and consequences in land degradation among countries, and in their capacity to measure and monitor 

change.57

6. The integration of results of the three global indicators should be based on a “one-out, all-out” approach 

where if any of the three indicators/metrics shows significant negative change, it is considered a loss (and 

conversely, if at least one indicator/metric shows a significant positive change and none shows a signifi-

cant negative change it is considered a gain). 

7. Apply in-situ validation and local knowledge obtained through local multi-stakeholder platforms to inter-

pret monitoring data according to local context and objectives, within agreed guidelines. 

8. Recognizing that a minimum set of globally accepted indicators will lead, under certain circumstances, to 

“false positives” (e.g., shrub encroachment may lead to higher NPP and SOC), the monitoring system needs 

to provide the opportunity to report false positives, supported by national data and contextual information. 

 •  National level monitoring should include process indicators to complement outcome indicators. 

9. Monitoring should be viewed as a vehicle for learning. Monitoring provides: opportunities for capacity building; 

the basis for testing hypotheses that underpin the counterbalancing decisions and the interventions imple-

mented, the LDN concept, and this conceptual framework; and knowledge to inform adaptive management. 

57  The definitions of harmonization and standardization are adapted from those endorsed by the UNCCD. See footnote 3.
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leading to UNCCD decision 3/COP.12 to explore 

these indicators further with respect to LDN 

and the associated SDG 15.3 and with consid-

eration for maximizing synergies across the Rio 

conventions as endorsed by UNCCD decision 9/

COP.12 (UNCCD, 2015a).

Thus, this conceptual framework for LDN 

builds on the previous conceptual framework 

and indicator selection processes undertaken 

by the UNCCD. For the purposes of LDN, it is 

important to determine how well the three 

land-based UNCCD indicators reflect the land-

based ecosystem services that underpin LDN. 

Figure 3 demonstrates that these three indi-

cators provide good coverage and together 

can assess quantity and quality of land-based 

natural capital and most of the associated eco-

system services. In addition, the metrics for 

these indicators address changes in the system 

in different yet highly relevant ways. NPP, the 

metric for land productivity, captures relatively 

fast changes, while SOC, the metric for carbon 

stocks, reflects slower changes that suggest 

trajectory and proximity to thresholds. Land 

cover provides a first indication of changing 

vegetation cover, to some extent as proxy of 

the underlying use, and of land conversion and 

resulting habitat fragmentation.

7.1.2  Complementary indicators of ecosystem 

services

While the three global indicators address 

key aspects of land-based natural capital, addi-

tional indicators may be required to fully assess 

trends in land-based ecosystem services. 

Therefore, the global indicators should be sup-

plemented by national (or sub-national) level 

indicators to provide coverage of the ecosys-

tem services associated with the land (Figure 

3) that are important in each context. Countries 

are encouraged to identify complementary 

indicators that address their national and 

sub-national specificities and will strengthen 

the interpretation of the global LDN indicators 

with respect to achievement of the goals of 

LDN. These may include indicators/metrics for 

other SDGs (ECOSOC, 2016) or other national 

indicators/metrics, e.g., biodiversity assessed 

through the Red List Index (Bubb et al., 2009) 

and national Red Lists, and indicators that 

address locally-relevant issues such as heavy 

metal contamination. 

7.1.3  Process indicators

Progress in implementing actions to achieve 

LDN should also be monitored. At the 

national level, process indicators should 

be used to monitor actions taken and thus 

measure progress along the LDN implemen-

tation pathway. Process indicators could 

include: 

 • indicators to measure progress with de-

veloping/strengthening enabling policies, 

adoption of the neutrality mechanism, es-

tablishing monitoring systems, and

 • indicators of actions that reduce risk of land 

degradation such as hectares of land under in-

tegrated land use plans, under an LDN scheme.

COUNTRIES ARE ENCOURAGED TO  

IDENTIFY COMPLEMENTARY INDICATORS 

THAT ADDRESS THEIR NATIONAL AND  

SUB-NATIONAL SPECIFICITIES. 
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This information will provide early indication 

of whether LDN is likely to be achieved by the 

target date, and allow corrective action to be 

taken if necessary. Countries that are pursuing 

a DPSIR approach to environmental monitoring 

could use the supplementary indicators col-

lected to assess the drivers, pressures, impacts 

and responses, to aid interpretation of changes 

in state, and to evaluate implementation of 

policies to achieve LDN.

7.1.4 Social and economic outcome indicators

The final category of indicators that should 

be identified includes those that assess the mid- 

and long-term social and economic impact of 

LDN policies and activities. These could include 

indicators of human wellbeing including main-

tenance of land rights and impacts on local 

communities. The optional narrative indicators 

for reporting under the UNCCD (UNCCD, 2013b), 

and indicators for SDGs,58 could provide data for 

monitoring impacts of LDN interventions. 

7.2 Metrics for LDN

Once the appropriate indicators are selected, 

the next step is to identify metrics that can be 

used to quantify each indicator. Figure 12 pro-

vides examples relating the ecosystem services 

to be assessed to the indicators identified as a 

proxy for the ecosystem service, the metrics for 

their quantification and the data sets required 

to estimate the value of that metric. Each 

58  The most directly relevant being: SDG 1 - No Poverty; 

SDG 2 - Zero Hunger; SDG 6 - Clean Water and Sanitation; 

SDG 11 - Sustainable Cities and Communities; SDG 13 - 

Climate Actions; SDG 15 - Life on Land. See: Sustainable 

Development Goals https://sustainabledevelopment.

un.org/sdgs . See ECOSOC (2016).

ecosystem service derived from the land-based 

natural capital was considered in this way, 

which led to the mapping of indicators and their 

metrics to the land-based ecosystem services 

provided in Figure 3. In association with the 

LDN Target Setting Programme (UNCCD-GM, 

2016), efforts are under way to develop guid-

ance for measurement of the three global 

indicators. Examples of potentially suitable 

approaches include: 

 • Land Cover mapped in a harmonized fashion 

using nationally-refined FAO LCCS classes 

(Di Gregorio et al., 2011; FAO, n.d.), where 

change in class may be characterized as 

positive or negative. Global scale land cover, 

according to the FAO LCCS, can be obtained 

from the FAO Global Land Cover SHARE da-

tabase (FAO, 2012a).

 • Land productivity assessed through esti-

mates of NPP (tDM/ha/yr), where a change 

in the absolute numerical value may be posi-

tive or negative. NPP can be quantified using 

indices derived from Earth observation data 

such as the Normalized Difference Vegeta-

tion Index (NDVI) or Enhanced Vegetation 

Index (EVI).

 • Carbon stocks assessed through estimates 

of SOC (tC/ha, to 30 cm), where a change in 

the absolute numerical value may be posi-

tive or negative.59

Datasets for these metrics should be cali-

brated and verified using field validation data. 

As noted in Figure 3 and on the right of Figure 

12 monitoring some ecosystem services will 

require indicators/metrics from the other SDGs 

(ECOSOC, 2016) and/or national indicators. For 

59  The current initiatives to improve capacity to measure 

UNCCD indicators include special efforts to address the 

acknowledged challenges in measuring soil carbon stocks. 
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FIGURE 12 

Selection of indicators based on ecosystem services to be monitored

example, the Red List Index (Bubb et al., 2009; 

complemented by national Red Lists) can pro-

vide a high-level indicator of biodiversity impacts.

The absolute numerical values for each land 

type for each of the metrics should be quantified 

for the baseline, at t0. To minimise the effects of 

seasonal and inter-annual climate variability the 

baseline value should be an average across an 

extended period prior to t0.60 Values for NPP and 

SOC should be averaged over 10-15 years. For 

60  An alternative to averaging out the temporal variability, 

in calculating the baseline, could be to use it to distinguish 

natural from human influences on environmental change. 

See Bastin et al., 2012). 

land cover, available data sets cover epochs of 

5 years. (The basis for using absolute numerical 

values rather than trends for monitoring neutral-

ity is explained in Annex 2.)

To monitor achievement of LDN the metrics 

must be quantified again (using the same meth-

ods employed at baseline) at the final monitoring 

date (t1) (e.g., 2030), with at least two interme-

diate monitoring points. The future monitoring 

points may comprise shorter periods than used 

to create the baseline (e.g., 5 years) to limit over-

lap with the baseline measurement period.61 

61  It is important to note that shorter monitoring periods 

may give misleading results in environments subject to 

multi-year rainfall fluctuations.
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To determine significant positive changes 

(gains), significant negative changes (losses) 

and those areas without significant change 

(stable), t0 and t1 values are compared. 

7.3 Combining the indicators to evaluate   

LDN status

Together the indicators and associated 

metrics depicted in Figure 3 and detailed in 

chapters 7.1 and 7.2 are suitable proxies for 

the ecosystem services flowing from land-

based natural capital. However, there is no 

scientific basis for combining these into a 

composite indicator to give a single aggre-

gated value. Aggregation would mask the 

changes detected in the individual measures, 

and would prevent the interpretation of indi-

vidual measures at the national level based on 

local knowledge. Gains in one of these mea-

sures therefore cannot compensate for losses 

in another because all are complementary, not 

additive, components of land-based natural 

capital. Therefore, if one of the indicators/

metrics shows a negative change, LDN is not 

achieved, even if the others are substantially 

positive. Therefore, the one-out, all-out prin-

ciple is applied.

To apply the one-out, all-out rule, each of 

the indicators/metrics needs to be enumer-

ated and evaluated separately. One-out, all out 

is the most comprehensive and most conser-

vative way to integrate the separate indicator 

values, consistent with the precautionary prin-

ciple, however it is prone to false positive error 

(See Borja et al. (2014)

According to the one-out, all-out principle, 

degradation occurs when (compared with 

baseline): 

a. SOC decreases significantly; or

b. NPP decreases significantly; or

c. negative land cover change occurs.

For (a) and (b) this requires determining how 

much change in these values is considered sig-

nificant. Significance can be determined in sev-

eral ways: it can be estimated by experts; deter-

mined from the detection limit and precision of 

the method; or based on uncertainty quantified 

by statistical analysis, if multiple observations 

are collected for each polygon. 

For (c) it is recommended that guidelines 

be developed to assist countries in determin-

ing what transitions are classed as negative 

land cover change. Some transitions may be 

universally agreed as negative, such as con-

version of high conservation value forest to 

farmland or settlements; conversion of natural 

areas and productive farmland to settlements. 

Countries may declare other specific transitions 

to be negative (e.g., bush encroachment), even 

though the metrics SOC and NPP may show 

positive change. Such “false positive” results 

are discussed further in chapter 7.4.

ACCORDING TO THE ONE-OUT, ALL-OUT 

PRINCIPLE, DEGRADATION OCCURS 

WHEN (COMPARED WITH BASELINE): 

SOC DECREASES SIGNIFICANTLY; OR NPP 

DECREASES SIGNIFICANTLY; OR NEGATIVE 

LAND COVER CHANGE OCCURS. 
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With respect to complementary national 

and subnational indicators, a country 

will select appropriate indicators/met-

rics for locally-relevant ecosystem ser-

vices that are not covered by SOC, NPP or 

land cover change (chapters 7.1 and 7.2.  

The country may choose to apply one or more 

of these using the one-out, all-out approach, 

in addition to (a)-(c) above. Alternatively, these 

complementary indicators may be used only to 

provide supplementary information to enhance 

understanding of land degradation trends, and 

to interpret the results of the three global indi-

cators, to inform responses. It should be noted 

that the one-out, all-out approach will become 

increasingly conservative as the number of 

indicators applied in this manner increases.

Land Cover: Grassland
NPP=7.1  tDM/ha/yr
SOC=53.9 tC/ha

A1

A3

Metric values
at Baseline (t0) 

A2

A4

Metric values
in Future (t1)

Context* Decisions

Grazing period 
extended

Gains vs. Losses
(t1 - t0)

Land Cover: Grassland
NPP=13.1  tDM/ha/yr
SOC=63.8  tC/ha

Land Cover: Grassland
NPP=3.9  tDM/ha/yr
SOC=40.7  tC/ha

Land Cover: Grassland
NPP=10.8  tDM/ha/yr
SOC=51.2  tC/ha

Land Cover: Urban
NPP=7.1  tDM/ha/yr
SOC=54.3  tC/ha

Livestock exclusion 
maintained

Long grazing period 
continued

Sustainable grazing 
management 
introduced

Urban expansion

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

No Change
in LDN Status
25,000 ha stable

Gain: 40,000 ha
significant

improvement 

Loss: 10,000 ha
significant
degradation 

Loss: 15,000 ha
 significant
degradation 

A5

Loss: 10,000 ha
significant
degradation 

No significant change in the metric

Significant positive change in the metric

Significant negative change in the metric

Legend

 

 

 

 

 

 

Degraded land or negative change 

Not degraded land or postive change 

Stable (no change)

Land Degradation 
Neutrality Status  

(t1-t0):
Net Gain: 5,000 ha 

* This hypothetical example is designed to explain how LDN can be monitored. The initial status is not necessary for monitoring LDN, but provides context for each of the five 
examples. This example illustrates a grassland grazed by livestock.   

Metrics
Land Cover: nationally refined land potential class where change in 
class may be characterized as positive or negative

NPP level (tDM/ha/yr, where a change in the absolute value may be 
positive or negative

SOC stock (tC/ha, to 30 cm) where a change in the absolute value 
may be positive or negative

Land Cover: Grassland
NPP=11.7 tDM/ha/yr
SOC=54.5 tC/ha

Land Cover: Grassland
NPP=12.8 tDM/ha/yr
SOC=63.6 tC/ha

Land Cover: Grassland
NPP=6.5 tDM/ha/yr
SOC=51.1 tC/ha

Land Cover: Grassland
NPP=10.3 tDM/ha/yr
SOC=47.6 tC/ha

Land Cover: Grassland
NPP=11.9 tDM/ha/yr
SOC=54.6 tC/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 

NPP:  Net Primary Productivity 
SOC: Soil Organic Carbon 
DM: dry matter

FIGURE 13 

A hypothetical example showing how LDN status is monitored on the basis of changes in value of the metrics, 

using the one-out, all-out approach applied to each land unit
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Figure 13 utilises the same hypothetical 

example shown in Figure 6 to illustrate how 

LDN status is determined by assessing the 

values for the metrics, for each land unit. The 

areas of gains and losses are tabulated for each 

land type in each biophysical or administrative 

domain. These are then summed to determine 

the LDN status for each land type in a country, 

and combined across land types to determine 

the LDN status for the entire country. 

7.4 Verification and interpretation

Land degradation is a global problem that 

is manifested locally, meaning that a practical, 

minimum set of global indicators may be more 

or less applicable in different countries and at 

subnational level. It is therefore essential that 

the results of LDN monitoring are reviewed 

with coordinated input from local stakeholders 

for both verification and interpretation of the 

results. Verification is required to:

 • ensure that the monitoring data accurately 

reflect changes on the ground,

 • ensure that the classification as gain or loss 

is consistent with the local definition of deg-

radation,

 • determine whether other ecosystem servic-

es that influence land-based natural capital, 

not detected by the indicators used, have 

been affected, and

 • confirm that the changes and trajectory are 

consistent with LDN target and sustainable 

development goals. 

Interpretation considers likely explanations 

for the observed changes – whether anthropo-

genic or natural – to inform adaptive manage-

ment and future policy initiatives, and is dis-

cussed further in chapter 7.6.

The results of the monitoring of LDN indica-

tors should be verified against national and local 

data sets and expert opinion, to confirm the 

accuracy of monitoring data and the consequent 

assessment of LDN status. Guidance is needed 

on how monitoring and verification can be con-

ducted at national level, using a participatory 

approach through a multi-stakeholder platform 

that links to comparable platforms at the local 

level (chapter 6.6.5). The verification of moni-

toring results should form a component of the 

learning process (chapter 6.3.8), which will inform 

the adaptation of actions to achieve the LDN 

target. Local communities could participate in 

verification, applying methods such as the Land 

Degradation Surveillance Framework (Vågen et al., 

2015) or a crowd-sourced method such as envis-

aged for LandPKS (Herrick et al., 2016).

Verification by stakeholders is also required 

to identify any “false positives”, where signifi-

cant positive change in one or more indicators 

may be the result of an undesirable trend, such 

as shrub encroachment on grassland which 

results in a higher NPP and SOC, but in reality, 

a loss of ecosystem services with less forage 

available for grazing animals and wildlife. It is 

also possible that a “false negative” result could 

be obtained, for example where salinity risk 

leads to management decision to convert from 

irrigated agriculture to dryland pastoralism, 

IT IS ESSENTIAL THAT THE RESULTS OF 

LDN MONITORING ARE REVIEWED WITH 

COORDINATED INPUT FROM LOCAL 

STAKEHOLDERS FOR BOTH VERIFICATION 

AND INTERPRETATION OF THE RESULTS. 
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with significantly lower NPP but higher resil-

ience and lower risk of severe degradation. In 

cases where a false positive or a false nega-

tive have been identified countries could report 

such anomalies, backed by evidence, to provide 

a more accurate assessment of LDN status.

7.5 The area-based approach to monitoring 

neutrality: pros and cons

The approach to monitoring neutrality pre-

sented in the LDN framework assesses losses 

as the area affected, per land type, in which 

at least one of the three indicators shows 

a significant negative change. Similarly, it 

assesses gains as the area, per land type, over 

which there is a significant positive change in at 

least one of the indicators (and none shows a 

negative change). Neutrality is achieved when 

the area of losses equals the area of gains, 

within each land type, and across land types, at 

national scale.

Under this approach each land unit (a poly-

gon, based on an aggregation of measurements 

inside that unit, whether they be pixels or 

points) is “scored” as loss/stable/gain, as illus-

trated in Figure 13, utilising the metrics for indi-

cators that have been identified as proxies for 

ecosystem services (i.e., SOC, NPP, land cover; 

UNCCD, 2013b) to detect gains or losses. Thus, 

the indicators are applied in a binary sense 

(considering only direction of change), similar 

to the neutrality mechanism (chapter 5.2). As a 

result, neutrality is assessed using the area of 

land that experiences significant change (either 

positive or negative) in the indicators rather 

than the magnitude of change in the indicators. 

Not considering the magnitude of the 

change in the indicators of land-based natural 

capital creates a risk that a loss that entails 

severe degradation will be considered to be 

counteracted by a small gain in land-based 

natural capital on an equal area. There is a 

legitimate concern that the binary nature of 

classifying land as gain/loss could lead to land 

that has barely improved (that just meets the 

threshold for a significant gain) being used to 

counterbalance severe degradation at the time 

of monitoring and reporting. If this occurred 

consistently, it could lead to substantial under-

reporting of land degradation. This risk has 

been encountered in other neutrality-based 

agreements in the implementation of offsets, 

such as wetlands mitigation banking in the 

United States where use of area (“acreage”) as 

the transaction unit has led to low conservation 

value wetland areas being substituted for high 

quality wetland areas (Salzman & Ruhl, 2006, 

2000; Robertson, 2004). Biodiversity offsetting 

frameworks have experienced similar perverse 

outcomes, particularly where offsetting can be 

cheaper than to avoid, reduce or reverse deg-

radation, leading to a potential legitimisation of 

degrading practices that might not otherwise 

occur (McKenney & Kiesecker, 2010; Maron et 

al., 2016, 2015; Gordon et al., 2015; Miller et 

al., 2015). In order to prevent these unintended 

outcomes, offsetting agreements have imple-

mented measures to ensure equality in trades, 

something that the magnitude of change in the 

indicators themselves could provide. 

Table 7, based on Figure 13, demonstrates 

the risk of unequal substitution using the area-

based approach. The values for the metrics are 

shown for each land unit for the baseline (t0) and 

for t1 (the time of final monitoring), and each 

land unit is classified as loss/stable/gain. Areas 

of significant gains are summed, as are areas of 

losses. The balance between the areas of gains 

and losses shows a net gain of 5000 ha using 

the area-based approach (right hand side of 

Table 7. In contrast, using the magnitude-based 
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approach, based on the absolute changes in the 

metrics (lower left in Table 7) the total change 

in soil carbon, summed across the land type, 

shows a net gain of 42,000 t SOC, while the total 

change in NPP shows a net loss of 115,500t 

DM. Also, there is a net conversion of 10,000 ha 

agricultural land to urban land. Thus, while the 

area-based approach shows that this land type 

achieved neutrality (in fact, exceeded neutrality), 

the approach based on magnitude of change in 

the metrics shows a substantial increase in SOC 

but a decrease in NPP, and a negative change in 

land cover. If the one-out, all-out rule is applied 

using the magnitude of change in the value of 

indicators at the level of the entire land type, 

this land type would fail to achieve neutrality. 

Furthermore, as counterbalancing between 

land types is not permitted, the country as a 

whole cannot achieve LDN, however much land 

is restored or rehabilitated in other land types. 

This example highlights the potential deficiency 

of the land-area based approach, that is, that 

it may not adequately reflect changes in land-

based natural capital resulting from land deg-

radation and measures to reverse it. To address 

this, countries should apply a magnitude-based 

approach to supplement the monitoring using 

the land-area based approach (chapter 7.6).

As demonstrated in Table 7, it is possible to 

apply a magnitude-based approach to assess 

change in land-based natural capital based on 

the same metrics as applied for the area-based 

approach, using the numerical values of each 

of the metrics. The magnitude-based approach 

has the advantage that it reflects the change 

in “amount” of land-based natural capital (as 

measured by the indicators). It gives one value 

per land type per indicator, so is a less complex 

result than the area-based approach which 

comprises a value for each indicator for each 

land unit. However, it has the practical disad-

vantage that the assessment does not apply to 

specific areas of land, but rather to a whole land 

type, so it is not related to land management 

at the land unit level, either in terms of plan-

ning or interpretation. Within the entire land 

type, the magnitude-based approach does not 

inform how much land has become degraded, 

nor where and therefore does not help to plan 

management solutions, such as where to tar-

get interventions. In addition, the magnitude-

based approach is difficult to interpret in terms 

of the net impacts on ecosystem function. The 

relationship between land degradation status 

and values of the metrics SOC, NPP and land 

cover change is likely to be non-linear (e.g., 

Patrick et al., 2013) so it should not be assumed 

that counterbalancing a loss in a particular met-

ric with a gain of the same quantity will deliver 

exactly the same ecosystem services. Without 

knowing the land area affected by losses it is 

difficult to assess the likely effect on food secu-

rity, for example. Integrating multiple metrics 

also presents a challenge for this approach: in 

the Table 7 example, it is difficult to interpret a 

gain in SOC and a simultaneous decline in NPP 

across the land type; without knowing whether 

these have occurred in the same or different 

sites, and what land uses they are associated 

with, it is difficult to link them to drivers and 

estimate the impacts on ecosystem functions. 

Furthermore, the indicators are proxies for eco-

system services; they are not, of themselves, 

the service that LDN is intended to deliver and 

are not a comprehensive measure of ecosys-

tem services in total. Thus, a narrow focus on 

delivering a specific quantity of SOC increase, 

for example, may be contrary to the objec-

tives of LDN. Therefore, this framework applies 

the land-area based approach for monitoring 

achievement of LDN, but also requires appli-

cation of the magnitude-based approach to 

supplement the area-based result, to assist in 

interpretation and planning ongoing land man-

agement (chapter 7.4). 
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This framework applies the land area-based 

approach for the following reasons:

 • It is relatively easy to apply, requiring no in-

terpretation other than the assessment of 

significance.

 • It aligns with land use planning, which oc-

curs on a spatially explicit basis.

 • It specifies which land is considered a loss 

and a gain, and records achievement to-

wards LDN on the basis of area, so aligns 

with reporting on SDG 15.3 (chapter 7.11.1).

 

The following features of this framework 

minimise the risk of perverse outcomes from 

the land area-based approach:

 • Requirement for precise land type stratifica-

tion (chapter 6.3.2)

 • Requirement that counterbalancing can 

only occur within the same land type (chap-

ter 5, Module C)

 • Measures to enhance the success of resto-

ration or rehabilitation (see Land potential, 

chapter 6.3.2; Resilience assessment, chap-

ter 6.3.4)

 • Measures to protect restored or rehabili-

tated land from future degradation (chapter 

6.6.3)

 • Embedded triple loop learning structure 

(chapter 6.3.8), that applies results of in-

terim monitoring to test hypotheses that 

underpin the approach to LDN devised in 

this conceptual framework, and adapt the 

implementation where necessary.

 

Additional measures could be applied:

 • Requirement to restore or rehabilitate a larger 

area than that affected by anticipated loss.62

62  For example, this could be based on a ratio linked to 

the expected extent of recovery of land-based natural 

 • Neutrality planning based on scale of antici-

pated change (chapter 5.2).

An alternative that lies between the magni-

tude-based approach and the land area-based 

approach is an option that classifies change in 

metrics into scale categories of loss/gain (e.g., 

minor, moderate, major loss). This overcomes, 

to a certain degree,63 the deficiencies of the 

area-based and magnitude-based approaches 

identified above. It is similar to the category-

based approach discussed for the neutral-

ity mechanism in chapter 5.2. The barriers to 

implementing a category-based approach to 

monitoring are also similar to those for a cat-

egory-based approach to the neutrality mecha-

nism. That is, the need for:

 • 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, and

 • rules to integrate the metrics and manage 

trade-offs between them. 

In future, parties may agree to apply a 

scale-based category approach to monitor-

ing LDN. For now, countries can minimise 

the risk of perverse outcomes by considering 

scale of anticipated change in planning coun-

terbalancing, and/or applying ratios based on 

the projected extent of recovery to increase 

the likelihood that the amount of land being 

capital and associated ecosystem services by the target 

date, under the planned restoration or rehabilitation activity.

63  It can be argued that even with scale categories, the 

differences in degree could be manipulated during counter-

balancing. While this risk could be reduced by introducing 

more categories, more categories would make counterbal-

ancing more complex and less manageable. 
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restored or rehabilitated compensates for the 

land-based natural capital lost in land degra-

dation elsewhere.

7.6 Supplementary assessment to guide 

future management of land degradation 

7.6.1 Application of the magnitude-based 

approach

Chapter 7.5 presents the pros and cons 

of the area-based and magnitude of change 

approaches to assessing achievement of LDN. 

As discussed, there are several undesirable 

features of the magnitude-based approach so 

it is not applied for monitoring achievement of 

LDN in this framework. Nevertheless, its merits 

address an important concern, that is, the area-

based approach may not adequately reflect 

changes in land-based natural capital resulting 

from land degradation and measures to reverse 

it. Furthermore, the magnitude-based approach 

can be applied using the same metrics as used 

for the land-area based approach, as demon-

strated in Table 7. Therefore, the magnitude of 

change in each of the metrics should be calcu-

lated as supplementary information, using the 

approach shown in Table 7. If there is a discrep-

ancy between the results of the area-based 

approach and the magnitude-based approach 

this should trigger an investigation to identify 

the cause and appropriate response. 

7.6.2 Comparing observed with expected change

LDN indicators assess absolute productiv-

ity and carbon stocks, which can be influenced 

by both natural and anthropogenic factors. 

Comparison between observed and expected 

change in the value of LDN metrics allows the 

impact of land use and management to be 

distinguished from natural factors. Rainfall is 

a key driver of change in NPP in the drylands. 

Variability in rainfall tends to be high, and is 

a cause of wide variation in NPP. Changes 

observed in the LDN indicators/metrics, espe-

cially in NPP, are likely to reflect variation or 

trends in rainfall. Change in NPP that is incon-

sistent with rainfall pattern, reflecting a change 

in water use efficiency, is a strong indication 

that degradation, or reversal of degradation, 

has occurred: decline in NPP observed when 

rainfall is above average suggests that deg-

radation has occurred at that site, restricting 

growth of vegetation. An increase in NPP sug-

gests reversal of degradation through restora-

tion or rehabilitation. It may reflect recovery 

towards the natural ecosystem, or alterna-

tively, the response to intensive agriculture, in 

which NPP is enhanced by fertiliser and irriga-

tion. An increase in NPP that occurs despite 

lower than average rainfall would suggest the 

latter. Thus, comparison with rainfall received 

can assist in distinguishing the likely cause 

of observed changes in the indicators, and 

thereby guide interpretation with respect to 

land degradation status and risk, and required 

management responses.

7.6.3 When a threshold is crossed

External shocks and trends, such as cli-

mate change, can result in a shift from one 

land type to another, characterised by differ-

ent species composition and/or level of pro-

ductivity. For example, a land unit affected by 

overgrazing in combination with drought may 

lose ground cover and cross a threshold to a 

low productivity state. Some land use changes 

will affect land potential, while others will not. 

For example, urban development may not alter 

potential, so the land unit retains the same 
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land type. In contrast, invasive species may 

completely change the land potential, dimin-

ishing the capacity to continue grazing or to 

restore original native vegetation – for example, 

cheat grass invasion in sagebrush grasslands. 

A change in state in one land unit, if detected 

through interim monitoring, could suggest a 

need for a refocusing of LDN intervention effort 

to another land unit with greater likelihood of 

improvement through restoration. Changes in 

state observed through final monitoring of LDN 

indicators at t1 should be used to make adjust-

ments to land type maps and develop future 

policy for management of land.

TABLE 7 

Area-based (two columns on the far right) vs. magnitude (bottom four rows) approaches to  

monitoring achievement of LDN. All data correspond to Fig. 12

Baseline (t0) Future (t1)

Land Unit Metrics Mean Metric Values Metric Totals Mean Metric Values Metric Totals

A1
Grassland
15,000 ha

LC 1 ha 15,000 ha 1 ha 15,000 ha

NPP 11.7 tDM/ha/yr 175,500 tDM 7.1 tDM/ha/yr 106,500 tDM

SOC 54.4 tC/ha 816,000 tC 53.9 tC/ha 808,500 tC

A2
Grassland
25,000 ha

LC 1 ha 25,000 ha 1 ha 25,000 ha

NPP 12.8 tDM/ha/yr 320,000 tDM 13.1 tDM/ha/yr 327,500 tDM

SOC 63.3 tC/ha 1,582,500 tC 63.8 tC/ha 1,595,000 tC

A3
Grassland
10,000 ha

LC 1 ha 10,000 ha 1 ha 10,000 ha

NPP 6.5 tDM/ha/yr 65,000 tDM 3.9 tDM/ha/yr 39,000 tDM

SOC 51.1 tC/ha 511,000 tC 40.7 tC/ha 407,000 tC

A4
Grassland
40,000 ha

LC 1 ha 40,000 ha 1 ha 40,000 ha

NPP 10.3 tDM/ha/yr 412,000 tDM 10.8 tDM/ha/yr 432,000 tDM

SOC 47.6 tC/ha 1,904,000 tC 51.2 tC/ha 2,048,000 tC

A5
Grassland
10,000 ha

LC 1 ha 10,000 ha 1 ha (Urban) 10,000 ha

NPP 11.9 tDM/ha/yr 119,000 tDM 7.1 tDM/ha/yr 71,000 tDM

SOC 54.6 tC/ha 546,000 tC 54.3 tC/ha 543,000 tC

    

Totals for Land 
Type (Grassland)

LC  100,000 ha  90,000 ha

NPP  1,091,500 tDM  976,000 tDM

SOC   5,359,500 tC   5,401,500 tC

LDN status at t1: Magnitude Approach

LC = land cover | NPP = net primary productivity | SOC = soil organic carbon | DM = dry matter
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7.7 Beyond monitoring: adaptive 

management

The objective of monitoring is to quan-

tify achievement of LDN. However, the goal 

of the LDN policy initiative is to inform and 

enhance management of land, to mini-

mise degradation and encourage actions 

to reverse degradation, in order to sustain 

and enhance flows of land-based environ-

mental services. Thus, the learning based 

on monitoring the three global land indi-

cators and supplementary indicators and 

subsequent verification processes should 

be used to inform evaluation of the effec-

tiveness of past interventions in maintain-

ing ecosystem services, and to plan future 

land management. Interim monitoring 

provides the opportunity to adjust LDN 

interventions to enhance the prospects of 

meeting the LDN target. Final monitoring 

provides data to inform future land degra-

dation policy. Data for the land measures 

(area undergoing significant change), the 

measures of natural capital (magnitude 

of change in the indicators) and measures 

of ecosystem services, provide the oppor-

tunity to quantify and manage trade-offs 

between ecosystem services. If there are 

inconsistencies between the results of 

the area-based assessment of LDN sta-

tus and the calculations using the magni-

tude-based approach, the cause should 

be investigated, and the implementation 

processes (policies, assessment methods) 

reviewed and modified to address identi-

fied deficiencies.

7.8 Summary of process for monitoring 

neutrality 

The specific details of the process for moni-

toring LDN will vary depending on the circum-

stances in each country. Table 8 summarizes 

the key features of the process. 

t1 - t0
LDN status at t1: 
Area-based Approach

Change in 
Metrics

Status of 
Metrics

LDN Status 
by Land Unit 

0 ha stable
LOSS

-15,000 ha
degradation

-69,000 tDM sig neg change

-7,500 tC stable

0 ha stable
STABLE

25,000 ha
no change

7,500 tDM stable

12,500 tC stable

0 ha stable
LOSS

-10,000 ha
degradation

-26,000 tDM sig neg change

-104,000 tC sig neg change

0 ha stable
GAIN

40,000 ha
improvement

20,000 tDM stable

144,000 tC sig pos change

-10,000 ha sig neg change
LOSS

-10,000 ha
degradation

-48,000 tDM sig neg change

-3,000 tC stable

 
NET GAIN
5,000 ha

-10,000 ha

-115,500 tDM

42,000 tC
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TABLE 8  

Summary of the process of monitoring neutrality and interpreting the result 

Assessing progress towards LDN involves:

 • using the three land-based indicators identified as proxies for the ecosystem services that flow from land-based  
natural capital, that LDN is designed to maintain;

 • applying the identified metrics for these three land-based indicators: land cover (assessed as land cover change),  
land productivity (assessed as NPP) and carbon stocks (assessed as SOC; UNCCD, 2013b);  and

 • using additional globally relevant indicators (e.g., indicators for other SDGs; ECOSOC, 2016) as well as national  
and sub-national indicators that provide both quantitative and qualitative data and information to aid interpretation and 
to fill gaps for ecosystem services not adequately covered by the minimum global set.

Monitoring neutrality involves the following procedure:

 • Stratify and map the land area according to land types, based on ecosystem features.
 • Measure/estimate the baseline absolute numerical values for each land unit within each land type for each of the 
three global metrics. For NPP and SOC, this should be based on an average for an extended period, to address  
variability, e.g., 10-15 years prior to the reference year (t0). For land cover, available data sets cover epochs of 5 years. 

 • Measure/estimate again (using the same methods employed at baseline) at a time in the future (t1) (e.g., 2030,  
with at least two intermediate monitoring points). The future monitoring points may involve shorter periods than  
used to create the baseline (e.g., 5 years) to limit overlap with the baseline measurement period. 

 • Subtract t0 and t1 values to identify significant positive changes (gains), significant negative changes (losses)  
and those areas without significant change (stable). 

 • Countries may declare other specific transitions to be negative (e.g., bush encroachment) even where the indicators 
show positive change, e.g., bush encroachment. 

According to the one-out, all-out principle, degradation occurs when (compared with baseline): 

 • SOC decreases significantly; or
 • NPP decreases significantly; or
 • negative land cover change* occurs; or
 • a negative change occurs in another indicator/metric that has been chosen by the country to include in the one-out, 
all-out approach.**

 
To determine LDN status:
 • tabulate the areas of gains and losses for each land type in each biophysical or administrative domain;
 • sum across the land type to give the LDN status for each land type in the country; and
 • sum across land types to determine the LDN status for the entire country. 

Interpretation of the monitoring result should consider:

 • quantitative and qualitative data from national and subnational indicators; 
 • additional globally relevant indicators (e.g., indicators for other SDGs; ECOSOC, 2016)
 • results of the supplementary assessment using the magnitude-based approach; and
 • change in indicators with respect to expectations.

This information should be used to enhance understanding of the health of the land resource base and trade-offs 
between ecosystem services, to test the assumptions and hypotheses of this conceptual framework including the specific  
outcomes sought by the individual country, and to plan future action.

* A land use transition that has been agreed to be negative - e.g., clearing of natural forest for agriculture.

** There is no necessity to include additional indicators in the one-out, all-out list. These may be used only for interpretation. Expanding the list of 
one-out, all-out measures can lead to an overly conservative outcome. See (Oxford Dictionaries, n.d. & Borja et al., 2014).



MONITORING LDN

110

7.9 Pursuing standards in metrics  

collaboratively

While all of the UNCCD land-based progress 

indicators show great promise, none has been 

monitored specifically for helping individual 

countries implement and monitor progress 

towards LDN. Rather than choosing among 

several different approaches that exist for 

each indicator, a process of harmonization 

leading to standardization,64 where possible, 

is recommended. 

The Group on Earth Observations (GEO) has 

a strong track record serving as a platform to 

support multiple countries and organizations 

working collaboratively to implement tracking 

systems similar to LDN monitoring, which will 

require consistency and collaboration.65 GEO 

does not develop metrics or collect primary 

data, but rather provides a platform to share 

data collected by others. The GEO community66 

is creating a Global Earth Observation System 

of Systems (GEOSS) that will link Earth observa-

tion resources world-wide across multiple soci-

etal benefit areas that are relevant to LDN. GEO 

has successfully coordinated participatory pro-

cesses towards harmonization (e.g., the forest 

carbon tracking system, the GEO Biodiversity 

Observation Network (GEO BON), the GEO 

Global Agricultural Monitoring (GEOGLAM) ini-

tiative). A similar process for LDN could involve 

international organizations, national bodies, 

space agencies and research institutions all 

64  See footnote 3.

65  https://www.earthobservations.org/

66  The GEO community is currently comprised of 101 

nations and the European Commission, and 95 Participating 

Organizations comprised of international bodies with a 

mandate in Earth observations.

working together within the intergovernmental 

GEO to facilitate access to satellite, airborne 

and in situ data, including citizen science data 

(e.g., like the data contributed to LandPKS; 

Herrick et al., 2016), to establish technical stan-

dards and to create the appropriate framework 

for the implementation of an LDN monitoring 

system, based on a network of national and/or 

regional systems.

7.10   Monitoring trends of land degradation

An advantage of the UNCCD land-based 

progress indicators and associated metrics is 

that the same data set collected for the indi-

cators can also be used for monitoring trends 

in land degradation in addition to monitoring 

achievement of LDN. As described above, neu-

trality status is determined from the change in 

the absolute numerical value of indicator/met-

rics compared with the baseline. (See Annex 2. 

for explanation of why absolute values rather 

than trends are used to monitor neutrality). 

Past monitoring of land degradation has 

appropriately focussed on trends analysis. 

Trends in each of the indicators over a 10-15 

year assessment period can reveal anomalies 

and thus contribute to the assessments neces-

sary for making good decisions about poten-

tial interventions, and can be an effective tool 

for management (e.g., in prioritization of local 

efforts to understand more about these loca-

tions and deciding where interventions should 

be focussed). The same data sets used for trends 

analysis in the past can be used (expressed as 

the average absolute numerical value across the 

time period) to create the baseline against which 

progress towards neutrality (“no net loss”) can 

be monitored. Also, the same data that are used 

in future to monitor LDN status can be used to 

assess the trend in each indicator.
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7.11 How this conceptual framework meet the 

needs of relevant reporting processes

The LDN conceptual framework can sup-

port monitoring and reporting for the UNCCD, 

the other Rio conventions, and work synergis-

tically with other global initiatives such as the 

Sustainable Development Goals. Important 

opportunities for synergies include linking 

monitoring and reporting processes related 

to LDN indicators, collaborating to leverage 

existing systems to monitor socio-economic 

indicators, and the monitoring of key enabling 

environment factors such as governance, 

land rights and security.

7.11.1 LDN can leverage UNCCD processes and 

reporting

The LDN Framework has been designed to 

be integrated within UNCCD NAP processes 

and sustainable development frameworks. 

The information currently collected for land 

use planning efforts can be augmented to 

ensure that LDN tracking is possible by record-

ing whether land use changes proposed, or 

ongoing land management, are predicted to 

lead to significant positive changes (gains) 

or significant negative changes (losses) 

in each land type, as illustrated in Table 2. 

Recognizing that every country approaches 

land administration in a different way, three 

levels of integration of LDN information have 

been proposed for consideration (Table 4).

The monitoring of neutrality also builds 

on current processes and data sets. The 

LDN Framework has been designed to build 

on past decisions of the UNCCD (e.g., par-

ticipatory processes, monitoring and report-

ing, indicators, resilience frameworks). This 

means the essential monitoring data being 

collected will not change, although those data 

will be analysed in additional ways. Currently 

the three UNCCD land-based indicators and 

associated metrics are analysed to track 

progress towards the strategic objectives of 

the Convention; now they will also be anal-

ysed to establish the LDN baseline (t0) and 

be reanalysed in a similar way in the future 

(t1) to determine LDN status, as described in 

chapters 7.1 and 7.2.

7.11.2 LDN monitoring can contribute to 

reporting on SDG Indicator 15.3.1

SDG Target 15.3 reads “By 2030, combat 

desertification, restore degraded land and 

soil, including land affected by desertification, 

drought and floods, and strive to achieve a 

land degradation-neutral world.” The global 

indicator (15.3.1) is “Proportion of land that 

is degraded over total land area” (ECOSOC, 

2016).

This differs from LDN monitoring, which is 

focused on the monitoring of neutrality, that 

is, ensuring that net area of significant new 

negative changes (losses) are counterbal-

anced with new significant positive changes 

(gains) in the same land type. A neutral-

ity mechanism balance sheet, like the one 

depicted in Table 2, only reports projections 

of significant change. Monitoring LDN, which 

records actual changes observed, leads to 

a report of LDN status. However, the same 

data sets used to make this determination 

can be used to support current and future 

land degradation assessments, which could 

be used to report on SDG indicator 15.3.1. 

Figure 14 illustrates how the initial land deg-

radation assessment and monitoring of the 

LDN indicators can support reporting on the 

SDG 15.3.1. Figure 14 shows only scenarios 



MONITORING LDN

112

where land is classed as degraded at time t1. 

Any land that in not degraded at time t0, and 

remains stable, or land that is degraded at 

t0 but shows a gain in the indicators at t1, is 

excluded from the calculation of proportion of 

degraded land.

7.11.3 Synergies with the other Rio conventions 

and other global initiatives

The relationship between land-based natu-

ral capital and ecosystem services including 

climate change mitigation and biodiversity 

conservation is illustrated in Figure 3. Thus, 

the land-based indicators identified for LDN 

FIGURE 14

Conceptual diagram of how the initial land degradation assessment and monitoring of LDN  

can support reporting on the SDG 15.3.1 indicator “proportion of land that is degraded over total land area”

Initial LD status (t0)Indicator / 
Metric Data

Total Degraded
Land (t1)

 

Total Land
Area

 

SDG 15.3.1
Proportion of land 

that is degraded

 

 

 

 

 

* Includes only scenarios where land is classed as degraded at time t1. Any land that in not degraded at time t0, and remains stable, or land that is degraded at t0  but shows a 
gain in the indicators at t1, is excluded from the calculation of proportion of degraded land.  
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monitoring are also relevant to the UNFCCC and 

the CBD. The potential for synergies through 

coordinated monitoring and reporting to the 

three conventions has been identified (Cowie et 

al., 2007), and efforts to achieve this are in prog-

ress. Moreover, GEO, through a proposed vol-

untary partnership of governments and organi-

zations, has offered to serve as a platform to 

support multiple countries and organizations 

in implementing tracking systems required for 

monitoring these indicators (chapter 7.9). 

In the last five years, a number of global 

and regional commitments have been made to 

halt and reverse land degradation and restore 

degraded ecosystems. Starting in 2010, these 

include the CBD Aichi Biodiversity Targets, one 

of which includes restoring at least 15% of 

degraded ecosystems,67 the Bonn Challenge 

on Forest Landscape Restoration,68 the New 

York Declaration on Forests (United Nations, 

2014), the 4 per 1000 Initiative,69 and related 

regional initiatives such as the Initiative 20x20 

in Latin America,70 the Africa Forest Landscape 

Restoration Initiative (AFR100),71 the Great 

Green Wall Initiative of Africa72 and the Great 

Green Wall Initiative of China.73 Efforts are also 

67  https://www.cbd.int/sp/targets/

68  http://www.bonnchallenge.org/content/challenge

69  http://4p1000.org/understand

70  http://www.wri.org/our-work/project/initiative-20x20

71 http://www.wri.org/our-work/project/AFR100/

about-afr100

72  https://www.thegef.org/gef/great-green-wall

73  For more on the Great Green Wall of China initiative, 

see: http://english.forestry.gov.cn/ and http://tghl.forestry.

gov.cn/

being undertaken to assess the status of land 

degradation and its impacts. These include the 

on-going LDRA of the IPBES74  and the ELD 

Initiative.75 There are also platforms to help 

facilitate the sharing of environmental infor-

mation that could be leveraged, such as UNEP-

Live.76 This list is by no means comprehensive, 

but rather provided to suggest the great 

potential for synergistic activities (data shar-

ing, integrated processes, etc.), that should be 

strongly encouraged. 

74 http://www.ipbes.net/work-programme/

land-degradation-and-restoration

75 http://eld-initiative.org/fileadmin/pdf/ELD-main-

report_05_web_72dpi.pdf

76  http://uneplive.unep.org/
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Annex 2 

Why comparing trends is not appropriate for 

assessing neutrality

Comparing trends is not useful or appropri-

ate for assessing neutrality. If a trend metric 

were used to create a baseline this would mean 

that when neutrality is determined 

in 2030, the process would involve 

comparing trends with trends (rather 

than an absolute numerical value vs. 

an absolute numerical value). This 

could lead to an unintended outcome 

where, for example, the measure could 

have been increasing from a low start 

point 2000-2010, jumped up a lot 

2010-2015, but then declined a little 

2015-2030. The unintended outcome 

is that this would be labelled as declin-

ing when the magnitude of the change 

suggests otherwise, as illustrated 

in Figure 15. Comparing absolute 

numerical values versus trends of a 

hypothetical indicator of LDN status.. 

Extending the period in the second 

moment would not solve this (in the 

example, even if not switching from 

positive to negative, it will still show a 

decline of the trend).

An additional concern is that the 

sign of change (up or down) in abso-

lute numerical values is scale invariant 

(for any monotone function, as a log-scale), 

which is not necessarily the case for changes 

in trends. What would be invariant is the sign 

of each trend (positive or negative), so the type 

of trend at the final monitoring point (t1) could 

be useful as added information that could be 

obtained from the same data.

2000
2005

2010
2015

2020
2025

2030

More

Assessing the absolute value of this indicator (e.g., mean of 2000-2015 vs. 
a mean of 2015-2030 would show a positive result (more of this indicator)

Less

2000
2005

2010
2015

2020
2025

2030

Negative trend

Positive trend

Though the trend shows a decine
is it really less of this indicator?

Assessing trends (e.g., trends in this indicator from 2000-2015 vs. trends from 2015-2030
would show a negative result (less of this indicator).

FIGURE 15 

Comparing absolute numerical val-

ues versus trends of a hypotheti-

cal indicator of LDN status
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