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ABSTRACT 

SDG indicator 2.4.1, the “Percentage of agricultural area under productive 
and sustainable agriculture” aims to measure the degree of sustainability 
of each farm with reference to 11 distinct sustainability attributes, and 
hence provide an overall national assessment through a dashboard 
approach. Today, this indicator has an internationally agreed 
methodology, and dozens of countries around the world are receiving 
technical assistance from FAO in its measurement and implementation. 
However, what we may now take as a given is the result of a long and 
arduous process of methodological development that involved a series of 
difficult decisions on numerous methodological aspects. This paper 
reviews and provides supporting documentation for these key 
methodological decisions, particularly with regard to the definition of 
agricultural sustainability, the choice of the scale of the sustainability 
assessment and the data collection instrument; the sub-indicators within 
each dimension; the criteria to assess the sustainability level of the farm 
with respect to each sub-indicator; and the modality of synthesizing the 
information. These decisions were further encumbered by the need to 
faithfully capture progress towards a multidimensional SDG target 
determined by a political process, with negligible input from statistical 
experts.  

KEYWORDS: composite indices; indicators dashboard; SDG indicators; 
Delphi Technique; farm surveys 

INTRODUCTION 

The 2030 Agenda for Sustainable Development has no shortage of 
references to the integrated and indivisible nature of the SDGs and the 
three dimensions of sustainable development. However, measuring 
sustainability in all its dimensions, including for agricultural activities, is 
an ambitious and complex task. The official SDG indicator 2.4.1 
“Percentage of agricultural area under productive and sustainable 
agriculture” is the result of a long and hotly debated development process 
in which various alternative indicators were considered by the 
Interagency and Expert Group on SDG indicators (IAEG-SDG), the relevant 
UN forum established under the aegis of the UN Statistical Commission to 

 Open Access 

Received: 17 June 2019 

Accepted: 16 September 2019 

Published: 18 September 2019 

Copyright © 2019 by the 

author(s). Licensee Hapres, 

London, United Kingdom. This is 

an open access article distributed 

under the terms and conditions 

of Creative Commons Attribution 

4.0 International License. 

https://doi.org/10.20900/jsr20190013
https://sustainability.hapres.com/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
Journal of Sustainability Research 2 of 15 

J Sustain Res. 2019;1:e190013. https://doi.org/10.20900/jsr20190013 

lead the selection and implementation of the global indicators to monitor 
the 169 targets of the 2030 Agenda. 

Fast-forward three and a half years, and SDG indicator 2.4.1 has an 
internationally established methodology [1] approved by the IAEG-SDG 
only in November 2018 [2] and now being implemented by dozens of 
countries around the world thanks to FAO technical assistance. In this 
article, the origins, evolution and final structure of SDG indicator 2.4.1 will 
be reviewed, shedding light on the critical choices underlying the current 
methodology. By describing the challenges encountered with each of these 
choices and explaining the rationale for the final approach selected, the 
purpose of this article is to provide the user community with an essential 
instrument to understand the strengths and limitations of this indicator 
and to interpret its results at the national, regional and global levels.  

The article will initially delve into the separate processes that defined 
the SDG targets and SDG indicators, which explain some of the limitations 
of SDG indicator 2.4.1, and hence review the milestones of its 
methodological development, particularly with regard to: the definition of 
agricultural sustainability; the choice of the scale of the sustainability 
assessment and the most appropriate data collection instrument; the 
choice of sub-indicators within each dimension; the sustainability criteria 
to assess the sustainability level of the farm with respect to each sub-
indicator; and the modality for synthesizing the multidimensional 
information in one value.  

DEFINITION OF THE TARGET AND LIMITATIONS OF THE INDICATOR 
ON AGRICULTURAL SUSTAINABILITY  

A key difficulty for defining SDG indicator 2.4.1 is linked to the 
formulation of SDG target 2.4. Though not the lengthiest of SDG targets 
(this distinction goes to SDG target 3.b at 81 words), it is certainly one of 
the most complex for attempting to combine such a multiplicity of 
dimensions, drivers and factors: 

“2.4 By 2030, ensure sustainable food production systems and 
implement resilient agricultural practices that increase productivity 
and production, that help maintain ecosystems, that strengthen 
capacity for adaptation to climate change, extreme weather, drought, 
flooding and other disasters and that progressively improve land and 
soil quality” 

The length and complexity of the target are not the only striking 
features of SDG target 2.4. Out of the five principles underpinning a 
S.M.A.R.T target (Specific, Measurable, Attainable, Realistic, Timely), target 
2.4 could realistically only presume to satisfy the “time” element, with a 
clearly defined implementation horizon by the year 2030. On the other end 
of the spectrum, “measurability” was evidently not the top priority of the 
drafters of this target—or of most of the other SDG targets. The reasons for 
this lie in the process that was established to define the SDG framework. 
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In the authors’ view, the ideal approach would have been that a political 
process would define the SDG Goals, a mixed political/statistical process 
would determine the targets, and a statistical process would define the 
SDG indicators. Instead, a political process determined both the Goals and 
targets, and only then a statistical process was established to define 
indicators to monitor those targets. This resulted in two main weakness of 
the SDG target formulation, which often coexisted in the same target, as in 
the case of target 2.4: the lack of a defined quantitative level of 
achievement, which makes it impossible to assess when the target has 
been reached; and the juxtaposition of many diverse policy and 
measurement dimensions that require multiple metrics and a complex 
aggregation method in order to determine whether the target as a whole 
has been achieved. 

The political process was centered on the so-called “Open Working 
Group” (OWG), an intergovernmental forum with selected membership 
set up in January 2013 by the UN General Assembly. The OWG was 
mandated with the thorny task of proposing a set of SDGs by September 
2014, which should be “limited in number, aspirational and easy to 
communicate, addressing all three dimensions of sustainable 
development”. The process was fully in the hands of policy-makers, 
diplomats and permanent representations, who usually have a limited 
understanding of whether a target is measurable, in principle, and 
whether relevant data are available for the target to be properly 
monitored, in practice. Having negligible input by statistical experts (only 
one representative from the UN Statistical Division was included in the 
OWG), considerations of S.M.A.R.T. and other desirable characteristics 
yielded to the pressures of political balancing, which were often resolved 
by including more and more policy dimensions in the same target. As a 
result, only a minority (about 30 percent) of the SDG targets have an 
explicit quantitative level of achievement, which hampers the ability of 
the international community to assess whether the world is on track to 
reach the bulk of the targets set by the 2030 Agenda. According to the 
OECD, the “heterogeneous nature of SDG targets means that setting 
desirable levels of achievement by 2030 on each indicator requires a 
variety of approaches” [3], which creates the risk that different Institutions 
may come up with different assessments of where the world stands in 
achieving the 2030 Agenda. 

The complexity of SDG target 2.4, as defined through the OWG process, 
and the need, at the same time, to severely limit the number of official 
indicators to monitor it (the pressure to limit the overall number of global 
indicators in order to minimize the response burden on countries has led 
to the selection of “only” 232 unique indicators in total to monitor the 169 
SDG targets, which means an average 1.37 indicators per target), meant 
that the methodological development of SDG indicator 2.4.1 was an uphill 
battle from the beginning. A number of countries suggested a host of 
alternative indicators, including Total Factor Productivity, Area under 

https://doi.org/10.20900/jsr20190013


 
Journal of Sustainability Research 4 of 15 

J Sustain Res. 2019;1:e190013. https://doi.org/10.20900/jsr20190013 

organic agriculture over total cultivated area, Nutrient balance indicator, 
Percentage of agricultural households using irrigation systems, and 
Percentage of agricultural households using eco-friendly fertilizers. These 
alternative indicator proposals, which had been tabled at different times 
by various countries, were dropped one after the other during dedicated 
proceedings at the IAEG-SDG. “Total Factor Productivity”, in addition to 
interpretability issues, clearly cannot capture the sustainability aspect of 
agricultural production, which is arguably the key focus of target 2.4 and 
SDG 2, more broadly. A similar type of limitation affects the “Percentage 
of agricultural households using irrigation systems”. By contrast, “Area 
under organic agriculture” misses the productivity aspect and is 
essentially limited to the environmental dimension of sustainable 
development, not to mention that there are currently no international 
standards or global certification bodies for organic agriculture. In a 
similar vein, the “Nutrient balance indicator” is severely restricted to 
environmental sustainability, with the added complication of requiring 
rather high cost for its data collection, not affordable in many countries 
(i.e., physical sampling and laboratory analysis). Regarding the proposal to 
adopt the “Percentage of agricultural households using irrigation systems 
and/or eco-friendly fertilizers”, the final decision was also to drop these 
indicators given that water availability and the sound use of fertilizers are 
two of the environmental sub-indicators under the broader indicator 2.4.1. 

Despite its multidimensionality, indicator 2.4.1 is not comprehensive 
enough to properly measure every component of the SDG target 2.4, as we 
will see in more detail when examining its components (sub-indicators). 
Clearly the measurement of the capacity of the agricultural sector to adapt 
to “climate change, extreme weather, drought, flooding and other 
disasters” is not covered by indicator 2.4.1. On the positive side, the fact 
that the scope of the target is limited to “food production systems”, delimits 
the applicability of the indicator only to the production stage of 
agricultural activities. Omitting the term “production” would have 
entailed the need to assess the sustainability of the entire food system, 
which encompasses all the stages of growing, harvesting, packing, 
processing, transforming, marketing, consuming and disposing of food. 

BUILDING A NEW INDICATOR FOR AGRICULTURAL SUSTAINABILITY 

How to Define Agricultural Sustainability 

The concept of agricultural sustainability itself is not new. As early as 
1988, the FAO Council, the organization’s governing body, defined 
sustainable agriculture as “The management and conservation of the 
natural resource base, and the orientation of technological and 
institutional change in such a manner as to ensure the attainment and 
continued satisfaction of human needs for present and future generations. 
Such development conserves land, water, plant and animal genetic 
resources, is environmentally non-degrading, technically appropriate, 
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economically viable and socially acceptable”. This definition was used as 
the basis for discussions on sustainable agriculture at the UNCED 
Conference in June 1992 and in further crafting Agenda 21 as it related to 
agriculture.  

But is it possible to measure agricultural sustainability? According to 
some scholars [4,5], measuring sustainability is impossible because it is a 
dynamic concept and site-specific. This would suggest that it is futile to 
search for an indicator that can be applied at the global level to enable 
measurement and monitoring of agricultural sustainability in different 
countries. As sustainability is context-specific, a single measurement tool 
would not provide a robust basis for comparing countries in terms of 
agricultural sustainability. Hence, a common recommendation is to 
introduce a set of context-specific indicators that enabled countries to 
evaluate the sustainability of their own agricultural sector and 
subsequently compare their status with other countries.  

Comparability, however, is a key concern for FAO as a UN agency 
producing international statistics. Leaving it up to each country to define 
a set of “context specific” indicators for sustainable agriculture would 
have been a methodologically questionable decision, as their comparison 
across countries would not be based on any common benchmark. Such an 
option would also have been difficult to accept by the IAEG-SDG member 
countries, as it would essentially mean that determining a global indicator 
for agricultural sustainability is not possible, when the whole point of the 
SDG indicator framework is to define a “set of global indicators…to be 
complemented by indicators at the regional and national levels” [6].  

For this reason, since the first standard metadata document submitted 
to the IAEG-SDG on 14 December 2015, the FAO has steered away from 
suggesting that each individual country would define for itself the 
activities and practices conducive to agricultural sustainability. Instead, 
the proposal calls for “a set of common metrics” to be established “in order 
to ensure relevance across the whole range of possible socio-economic and 
bio-physical conditions”. This core set of metrics would ensure 
internationally comparable results, although countries would be free to 
supplement the official global indicators with additional “instruments that 
best capture the priorities most relevant to them”. 

The Selection of Sub-Indicators 

Regarding the selection of metrics (hereinafter “sub-indicators”), a key 
premise for FAO is that they should capture all three dimensions of 
sustainable development, i.e., the social, environmental and economic 
dimensions. Another key premise is that SDG indicator 2.4.1 would not aim 
to be exhaustive, but rather practical and feasible at the same time. 
Seeking a perfect consensus on the full scope of sustainable agriculture 
would have been a rather hopeless undertaking, and even if it were 
possible, it would probably have rendered the indicator unmeasurable. 
This is because measurability is not the same thing as technical feasibility. 
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As the Report of the UN Task Team on Lessons Learned from MDG 
Monitoring underlines [7], for an indicator to be measurable, it should be 
possible to produce it “in a cost-effective and practical manner by 
countries”, with a “regular data collection mechanism developed with 
reasonable costs”. (The fact that many SDG indicator still have no agreed 
international methodology (the so called “Tier III indicators”) bears 
witness to the difficulties of translating statistical concepts and methods 
into a viable and measurable indicator. (The global SDG Indicators have 
been classified in 3 Tiers: Tier I, when an established methodology exists 
and data are already widely available for the majority of countries; Tier II, 
when a methodology has been established, but data are available for less 
than half of the countries; Tier III, when an internationally agreed 
methodology has not yet been developed and data are not collected yet.)  

The selection of the sub-indicators for SDG indicator 2.4.1 therefore 
seeks to strike a balance between the concerns, on the one hand, to 
adequately capture all three dimensions of sustainable development, and 
on the other hand, to present countries with a nimble list of metrics that 
would ensure measurability and feasibility at the same time. In order to 
achieve a broad consensus on the key aspects of sustainable agriculture to 
be monitored, a global consultation was organized in which experts’ 
opinions were gathered and consensus reached following a 
methodologically sound mechanism.  

The first proposed set of sub-indicators emerged during an expert 
meeting organized by FAO on 3–5 April 2017, which gathered agriculture 
statisticians from countries across all regions, representatives of the civil 
society and the private sector, as well as thematic experts from research 
institutions and academia [8]. In order to support and guide the choice of 
sub-indicators, the Delphi Technique [9,10] was used to allow participants 
to anonymously rate/rank the initial list of over 100 sub-indicators 
proposed in the literature, using the following criteria: policy relevance, 
universality, comparability, cost effectiveness, and independence. To this 
end, participants were provided with a form and asked to distribute 100 
points among the proposed sub-indicators under each of the three 
dimensions of sustainable development. In order to reduce potential bias, 
three versions of the form were created with the list of proposed themes 
randomized. The mean rating, the corresponding 95% confidence interval 
and boxplots were calculated for each dimension overall and stratified by 
group membership to better visualize rating distributions. These results 
were then reported back to the group (controlled feedback) to reduce noise 
and allow participants to reconsider their assessment based on others’ 
rankings. This produced a first “long list” of candidate sub-indicators, 
which was further trimmed into a “short list” by conducting the ranking 
exercise in an iterative way until convergence was reached. 

It should be noted that the independence criterion (or “limited overlap 
between sub-indicators”) only concerns the sub-indicators to be selected 
for SDG indicator 2.4.1, not the possible overlap between sub-indicators 
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under 2.4.1 and other SDG indicators. On the contrary, the latter 
possibility, i.e., relying on other SDG indicators with an established 
methodology as constituents of SDG indicator 2.4.1, can be regarded as an 
advantage, as it has the potential for reducing the reporting burden on 
countries, given that the same data could be used for monitoring more 
than one SDG indicator. There are two such sub-indicators under 2.4.1: 
Secure Tenure Rights to Land, which is equivalent to SDG indicator 5.a.1; 
and the Prevalence of Moderate and Severe Food Insecurity, which is 
equivalent to SDG indicator 2.1.2 (The Prevalence of Moderate and Severe 
Food Insecurity was included in the later stages of the methodological 
development process of 2.4.1 as a sub-indicator for the social dimension, 
replacing “Agricultural Household Income”, which was deemed too highly 
correlated with the “Net farm income” sub-indicator under the economic 
dimension). Moreover, to the extent that no overall SDG index has been 
contemplated by the UN Statistical Commission, using the same indicator 
as both a standalone SDG indicator and a sub-indicator under 2.4.1 carries 
no risk of biasing any progress assessment.  

Based on the results of the Delphi Technique exercise, a selection of 
nine-sub indicators (Farm output value per farm agricultural area; Net 
farm income; Access to financial services; Soil health; Water use; Water 
quality; Agricultural heterogeneity; Wage rate in agriculture; Agricultural 
household income; Secure rights to land tenure) was initially submitted to 
the IAEG-SDG in November 2017 as part of a full methodological proposal 
on SDG indicator 2.4.1. While the IAEG-SDG commended the FAO proposal, 
it requested that a sufficient number of pilot studies in different countries 
were conducted to demonstrate its feasibility. It also requested FAO to 
review once again the list of environmental indicators, by adding pesticide 
and fertilizer pollution while deleting nitrogen pollution, which moved too 
slowly to be of much use for monitoring progress within the timeframe of 
the 2030 Agenda. 

Taking this feedback from IAEG-SDG member countries into account, 
FAO launched a series of pilot studies in Bangladesh, Ecuador, the Kyrgyz 
Republic, Rwanda and Belgium to collect more robust evidence on the 
measurability and relevance of the selected sub-indicators. Additional 
cognitive tests on the formulation of the proposed questions to collect 
relevant data in national farm surveys were conducted in Bangladesh, 
Mexico and Kenya.   

On the basis of the results of the pilot tests, which confirmed its 
universal feasibility and relevance, FAO consolidated the methodological 
proposal for SDG indicator 2.4.1 that comprises a total of 11 sub-indicators 
(see Table 1). These sub-indicators address the minimum objectives that, 
according to well established literature [5,11], a food production system 
would need to satisfy to be defined as sustainable. For instance, the 
management of fertilizers and pesticides responds to the objective of 
minimizing the use of off-farm, external and non-renewable inputs. The 
adoption of biodiversity-supportive practices ensures the incorporation of 
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natural processes, such as crop rotation, nutrient cycling, and 
pest/predator relationships into the agricultural production process. A 
positive net farm income demonstrates that the agricultural activity is 
profitable and can ensure maximum self-reliance among farmers and 
rural people. The presence of key risk mitigation mechanisms can also 
reduce vulnerability among farmers. Long-term sustainability of 
production levels is reflected in a steady or increasing farm output value 
per hectare, on one side, and the conservation of soil, water, and biological 
resources, on the other. Similarly, secure tenure rights over land reflects 
equitable access to the key productive resource for most farmers, while 
progress towards social justice is captured in the application of a 
minimum wage rate and a decreasing size and depth of food insecurity.  

Table 1. The 11 sub-indicators of SDG indicator 2.4.1. 

No. Sub-indicator Sustainability dimension 
1 Farm output value per hectare Economic 
2 Net farm income  Economic 
3 Risk mitigation mechanisms  Economic 
4 Prevalence of soil degradation Environmental 
5 Variation in water availability Environmental 
6 Management of fertilizers Environmental 
7 Management of pesticides  Environmental 
8 Use of biodiversity-supportive practices  Environmental 
9 Wage rate in agriculture Social 
10 Food insecurity experience scale (FIES) Social 
11 Secure tenure rights to land Social 

The Scale of the Sustainability Assessment 

Regarding the scale of the sustainability assessment, a key finding from 
the literature is that a smaller scale of assessment generally offers greater 
chances of identifying appropriate criteria for measuring progress. As 
Pretty [5,11] argues: “At the farm level, it is possible for actors to weigh up, 
trade off and agree on these criteria for measuring trends in sustainability. 
But as we move to high levels of the hierarchy, to regional, national and 
international levels, it becomes increasingly difficult to do this in any 
meaningful way.” By contrast, drilling down to the individual field would 
probably be an overreach and not practical: even though the use of a single 
field, for example, may be uneconomic or unsustainable, the farm may 
remain economically viable. Conversely, fields on a farm may do well 
agronomically, but poorly in economic terms as a result of low commodity 
prices or high production costs.  

The choice of the assessment scale is also to a large extent interlinked 
with the choice of the Data Collection Tool (which will be described in the 
next section). Thus, the farm is chosen as the main scale for the 
sustainability assessment not only because it makes conceptual sense 
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according to the relevant literature, but also because it fits ideally with the 
data collection tool selected for the indicator, i.e., the farm survey. Having 
chosen a different scale of assessment for the indicator as a whole, or 
choosing different scales for the different sub-indicator, would have 
entailed the use of multiple data collection tools and eventually the need 
to combine data from diverse assessment levels, something that was 
considered, but eventually rejected as explained below. 

The Data Collection Tool 

The FAO proposal identifies farm surveys as the preferred 
measurement instrument for collecting data on SDG indicator 2.4.1, even 
if it provides countries with the option (but not the obligation) of using 
alternative data sources to farm surveys, including geospatial/remote 
sensing data or other monitoring systems to capture environmental data, 
under strict criteria. Requiring the use of different data sources for 
different sub-indicators would have provided more flexibility to national 
statistical agencies, but this was rejected by developing country members 
of the IAEG-SDG for the lack of good alternative data sources in their 
statistical system and for the methodological difficulties posed by data 
integration.  

It is clear that although some types of farm/agricultural surveys are run 
in many countries, none would automatically be equipped to collect the 
necessary information for SDG indicator 2.4.1, but would rather need to 
be adapted. According to a recent FAO survey, 60.2% of countries run 
farm/agricultural surveys with some regularity (at least once every five 
years), and 73.4% of countries have requested substantial technical 
assistance from FAO specifically to upgrade such existing data collection 
tools and to make them fit for SDG monitoring purposes. To this end, FAO, 
in collaboration with IFAD and the World Bank, has already been working 
towards the establishment of a harmonized programme of Agricultural 
and Rural Integrated Surveys (AGRIS) that can form the basis for collecting 
data on indicator 2.4.1. Through this program, methodological guidelines 
on how to conduct cost-effective and modular farm surveys that can 
monitor a number of agricultural related SDG indicators, including 2.4.1, 
are being provided to countries, together with technical support for their 
implementation.   

The main limitation of using one single data collection tool to cover all 
11 sub-indicators is that not all sub-indicators can be operationalized as 
impact/outcome measures (the ideal scenario); rather, some sub-
indicators would need to be gauged through an assessment of the relevant 
farming practices [7]. This is especially the case for measuring the 
environmental impacts of agriculture, which is typically done through 
monitoring systems like soil and water sampling. By contrast, a farmer 
cannot possibly provide quantitative analyses of soil content or water 
quality. Using a farm survey instrument, instead of environmental 
monitoring systems, therefore implies moving from measuring 
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outcomes/impacts to assessing trends in farming practices that any farmer 
in any corner of the world could easily recall. 

The Sustainability Criteria for Each Sub-Indicator 

Another challenging dilemma was whether and how to set criteria to 
determine whether each sub-indicator was being fulfilled. On one end of 
the spectrum, the dynamic nature of sustainable development, as 
highlighted by some scholars, would suggest that only measuring trends 
was possible, and that comparisons across countries would need to be 
limited to assessing whether development is progressing or regressing. 
This, however, is not a satisfactory solution because countries with a very 
poor starting point in terms of agricultural sustainability could be 
expected to make greater progress, and thus achieve a higher indicator 
score, whereas countries with already high standards would find it harder 
to make progress, and thus would end up achieving a lower score.  

FAO’s final methodological proposal therefore determines three 
fulfillment levels for each sub-indicator: a “sustainable” (green) and 
“unsustainable” (red) level, as well as an intermediate “acceptable” 
(yellow) level introduced to reflect an intermediate situation where a 
trend may be stable, or some minimum steps have been taken, though still 
without achieving all criteria for deeming a farm “sustainable”. For 
instance, if a farm has access to credit, insurance, and has demonstrated 
on-farm diversification, it can be marked “sustainable” from the 
perspective of resilience and risk mitigation (sub-indicator 3). By contrast, 
if it has access to only one of these three mechanisms it is deemed 
“acceptable”, while access to none of these mechanisms would place it in 
the “unsustainable” category. In this way, it is easier for countries to 
demonstrate progress towards farm sustainability, as opposed to a 
situation where a binary distinction, such as acceptable/unacceptable, 
were applied. 

It should be noted that not all criteria are underpinned by a universal 
scientific consensus. While it would be difficult to dispute that consistent 
negative profitability or a declining trend in water availability indicate 
non-sustainability, the performance of some sub-indicators is more 
difficult to assess, taking also into account the selected data collection tool 
for indicator 2.4.1. However, as explained above, setting concrete criteria 
for each sub-indicator is deemed necessary for building a global SDG 
indicator, ensuring direct comparability across countries. In the case of 
sub-indicators such as biodiversity, therefore, certain criteria are 
supported by an extensive, though not universal, body of literature  
[12–17], and could potentially be open to critique by national or 
international experts with different views. This is an acknowledged 
shortcoming of the indicator methodology about which FAO has been 
transparent with countries, and for which it is open to further revision as 
soon as a new scientific consensus is reached.    
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A SUSTAINABILITY INDEX? 

Another critical methodological factor for the development of SDG 
indicator 2.4.1 concerns the modality of synthesizing the 
multidimensional information in one single value. The literature review 
suggests that the construction of “agricultural sustainability measurement 
indices” ([5], p. 32–26) is a common approach for dealing with the 
complexity of the issue and trying to capture information from multiple 
indicators. Moreover, the development of composite indices has recently 
been promoted as the best solution for measuring progress towards the 
entire SDG monitoring framework by some institutions, such as the 
Sustainability Development Solutions Network [18]. However, National 
Statistical Offices have been more reluctant to adopt this approach in the 
context of the IAEG-SDG process. The methodological weaknesses that 
composite indices suffer from in terms of choice of indicators, correlation 
among them and subjectivity of the weighting attributed to each 
constituent indicator are well known. More importantly, composite 
indices do not allow one to quantitatively assess the exact degree of 
progress - one of the essential characteristics that SDG indicators must 
have. While composite indices are quantitative values, they nonetheless 
remain qualitative (ordinal level of measurement), as differences over 
time in the index value cannot be interpreted meaningfully. Last but not 
least, they fail on the critical criterion of relevance [19,20], i.e., of being 
“relevant to policy making and sensitive to policy interventions at the 
appropriate level” [7]. In particular, a composite index cannot reveal 
which specific component has contributed to the overall result and 
therefore which specific policy measure may or may not have contributed 
to determine the positive outcome.  

The approach selected for SDG indicator 2.4.1, instead, is to measure all 
relevant dimensions of sustainability at once for the same statistical unit 
(i.e., the farm) and then display results through an indicator dashboard at 
the national level. Ideally, to obtain the proportion of agriculture area that 
is sustainable, the assessment of sustainability would be made across all 
sub-indicators for each individual farm that is part of the sample. The farm 
would then be assigned a sustainability level that is the most constraining 
across all sub-indicators, and the results would then be aggregated across 
farms at the national level. In the hypothetical example of the state of 
Molvania in 2018, illustrated in Figure 1, profitability is the most 
constraining factor as it affects 40% of the agricultural area of the country, 
which hence determines the overall proportion of a country under 
sustainable agriculture. This is the most accurate way of measuring 
agricultural sustainability in a scenario where one single data collection 
instrument (the farm survey) can be used to collect information on all sub-
indicators for a given area.  
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Figure 1. Percentage of agricultural area under productive and sustainable agriculture in Molvania in 2018: 
the dashboard approach. 

Nonetheless, as explained above, the methodology does allow for the 
use of alternative data sources under certain conditions, and, in any case, 
it is not strictly necessary for all sub-indicators to be collected 
simultaneously by one single farm/agricultural survey. In this scenario, 
where different sources may be used to collect information on the 
different sub-indicators, indicator 2.4.1 is instead derived from a 
dashboard at country level, which is pegged to the results of the sub-
indicator that has the lowest sustainability performances. This requires 
calculating, amongst all sub-indicators, the one that has achieved the 
highest level of unsustainability at the country level (see example above). 
It should therefore be noted that, while the national-level dashboard offers 
a tool for easily reporting indicator 2.4.1, implementable across a variety 
of data collection methods, it will systematically over-estimate the 
proportion of agricultural area under productive and sustainable 
agriculture, compared to a farm-level dashboard approach. The reason is 
that different holdings will likely be categorized as unsustainable across 
different sub-indicators, but this information is lost by aggregating 
individually at the national level. 

CONCLUSIONS 

The above considerations formed the core structure of FAO’s final 
methodological proposal submitted to the eighth IAEG-SDG meeting, 5–8 
November in Stockholm. A round of country case studies had already 
demonstrated the feasibility of the proposed approach, i.e., collecting all 
the necessary information for measuring each of the eleven sub-indicators 
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in a farm survey and determining their level of fulfillment at farm level. 
The stakes were high, not only from a narrow reputational point of view 
for FAO as a proposing agency, but because measuring sustainable 
agriculture was indispensable for the whole construct of SDG 2, which not 
only called for ending hunger and improving nutrition, but also for 
“promoting sustainable agriculture”. Indeed, incorporating sustainable 
agriculture into a new SDG 2 was seen by many as a major leap forward 
for the SDG framework compared to the previous Millennium 
Development Goals, and testimony to the new Goal’s truly “integrated” 
nature. Although a few IAEG-SDG member countries raised some 
concerns, mainly aimed at certain fulfillment criteria for one of the sub-
indicators, the general consensus among member countries favored the 
FAO proposal, and the methodology for SDG indicator 2.4.1 was thus 
approved for global reporting. 

While in no way presuming to offer a complete measure of all aspects 
of agricultural sustainability, SDG indicator 2.4.1 provides what 
academics, statisticians, and policy practitioners could only have imagined 
a few years ago: a core set of internationally agreed metrics, selected 
through a methodologically sound process, with thresholds defined using 
the prevalent scientific consensus, which can provide a thorough—albeit 
not exhaustive—assessment of the sustainability of each farm on any 
continent. This was a challenging task requiring a fine balancing act 
between the complexity of the SDG target, the three dimensions of 
sustainable development, the multiplicity of sub-indicators involved, and 
the operational concerns regarding their measurability. These concerns 
and the choice of the data collection instrument determined most of the 
specific decisions regarding the scale of the sustainability assessment; the 
sub-indicators within each dimension; the sustainability criteria to assess 
each sub-indicator; and the modality of summarizing the results. The 
knowledge and in-depth appreciation of the rationale behind the 
methodological approach selected can provide the user community with 
the necessary tools to better understand the strengths and limitations of 
this indicator and to adequately interpret its results. 
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