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RECENT TRENDS AND
CHALLENGES

To better characterize food systems, a descriptive analy-
sis of a comprehensive set of indicators is an essential step,
including diet, nutrition, livelihood, and environmental out-
comes, as well as potential food system determinants. Itis
challenging to comprehend food systems fully because of
their myriad components, actors, processes, interactions,
inherent uncertainties, and the limits of what is knowable
and predictable within such complex systems. However,
over the last 20 years, the ecosystem of food systems data
and data tools has evolved into an intricate and multifac-
eted landscape characterized by a wide range of resources
and platforms. Some platforms include searchable data-
bases, dashboards, and country and regional platforms.

To provide a few examples, the Food Systems Dashboard
aggregates data from over 40 sources and presents
approximately 300 indicators spanning various compo-
nents of food systems. This comprehensive tool enables
users to describe, diagnose, and decide on actions related
to food systems at both national and subnational levels
(Fanzo et al. 2020). The World Bank's Global Food and
Nutrition Security dashboard focuses more on food crisis
severity. Complementing these tools are specialized diet-
related resources, such as the Global Diet Quality Project
for standardized food group consumption data collection
and the Food Compass, which rates the healthfulness of
foods around the world. The Food Prices for Nutrition proj-
ect has developed metrics for analyzing food price and diet
cost data. The Food and Agriculture Organization of the
United Nations (FAO) has a number of data platforms, the
best-known of which is its flagship database, FAOSTAT. This
database provides free access to a significant range of food
and agriculture statistics for over 245 countries and territo-
ries, covering all FAO regional groupings from 1961 to the
present. IFPRI also has several databases and related ana-
lytical tools, including the IMPACT (International Model for
Policy Analysis of Agricultural Commodities and Trade)
model, which combines climate, crop, and economic mod-
els to analyze future scenarios for agricultural production
and food security, and the Food Security Portal, which pro-

vides country-level information on food security indicators.

This diverse ecosystem of data sources and analytical
tools collectively has the potential to empower research-
ers, policymakers, and practitioners to gain deep insights
into the multifaceted nature of food systems, facilitating
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evidence-based decision-making and policy formulation.
However, data standardization and harmonization across
these diverse tools (Zhou et al. 2022) and increased par-
ticipatory approaches for users of data tools are critical
for food system transformation (Béné et al. 2024).

LATEST FORESIGHT
RESEARCH

Foresight can take many forms, including learning from
the past and present to inform our understanding of the
future. Careful selection, compilation, and analysis of key
indicators is essential not just for understanding food sys-
tems today, but also as a precondition for rigorous anal-
ysis of possible future pathways and projections for food
systems transformation. For example, IFPRI's IMPACT
model can generate projections to inform decisions about
future food systems.

The Food Systems Countdown Initiative (FSCI) is an inter-
disciplinary collaboration of researchers that emerged
from the 2021 United Nations Food Systems Summit.
Over a two-year process, the collaboration developed

a comprehensive, independent, science-based frame-
work to monitor food systems that includes five themes:
(1) diets, nutrition, and health; (2) environment, natu-

ral resources, and production; (3) livelihoods, poverty,
and equity; (4) governance; and (5) resilience (Fanzo et

al. 2021) (Figure 1). The FSCI then used a rigorous, multi-
stakeholder process to select 50 indicators to monitor
change across these five themes. The 50 indicators pro-
vide a comprehensive yet concise picture of food systems
(Schneider et al. 2022). While the FSCI does not include
foresight data, there is potential to consider projections of
a portion of these 50 indicators in the future.

Using this framework, the current baseline analysis of the
FSCl indicators reveals the complex challenges in global
food systems: no country, region, or income group exhib-
its desirable status across all indicators. These baseline
data also highlight significant gaps (as discussed above)
that need to be filled in order to guide action in service
of food system transformation to meet the Sustainable
Development Goals, and ensure that food systems con-
tribute positively to the many global goals linked to
them (Schneider et al. 2023). The FSCI will undertake
this research and action agenda in the coming years as
well provide regularly updated assessments that track
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FIGURE 1 The five thematic areas of the FSCI
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progress from this baseline forward, including the addi-
tion of new indicators or the refinement of the current set
of indicators as food systems science progresses.

In addition, monitoring the performance of food sys-

tems across countries requires setting clear numerical
targets for each indicator. Target setting will allow deci-
sion-makers to use the framework as a starting point to:
consider what changes in indicators are required at dif-
ferent scales; compare with neighboring countries; and
forge coalitions to drive change. The choice of the specific
numerical target values is typically: taken from the 2030
Sustainable Development Goal Agenda and other interna-
tional agreements; drawn from the scientific literature; or
calculated based on top-performing countries (van Vuuren
et al. 2022). However, little consensus exists on which sci-
ence-based methods for performing such assessments are
best across a large set of indicators, hence bringing the risk

of cherry picking and arbitrary target setting among the 50
indicators and potentially compromising the robustness,
usefulness, and credibility of such assessments (Gebara

et al. 2024). To mitigate such challenges, the FSCl aims to
develop a standardized method that recognizes the inter-
play between global and regional targets, incorporating
both achievable and aspirational targets across scales.

KEY GAPS AND
OPPORTUNITIES FOR
FORESIGHT RESEARCH

Significant progress has been made in ensuring that food
system-related data are available, but gaps remain, includ-

ing data on links across supply chains (storage, transport,



processing), food environments, livelihoods, and con-
sumer behaviors. Data availability varies across geographic
areas and income groups and data are often available only
in highly aggregated forms. It is particularly challenging

to disaggregate data by geographic location at the sub-
national level. In addition to gaps in data availability, poor
quality data (for example, sometimes only modeled esti-
mates) and other data-related challenges can make mon-
itoring food systems and assessing and implementing
effective policy and intervention strategies more challeng-
ing. The frequency of data collection is also limited, with
very little real-time data available across food systems
components. Lastly, the temporal and spatial interconnect-
edness of food system data makes exploring the relation-
ships among food systems inputs, processes, outputs, and
outcomes a challenging endeavor (Marshall et al. 2021).
These data limitations and complexities underscore the
need for improved research approaches.

Given these data challenges and system complexities,

we must explore opportunities that allow researchers to
capture the dynamic nature of food systems, including
their feedback loops, trade-offs, and synergies (Nayak
and Waterson 2019). Current metrics often fail to reflect
the complex interactions within these systems, potentially
leading to oversimplified assessments and interventions
(Allen et al. 2019). To tackle this challenge, we call for a
new generation of indicators built by combining observa-
tions, models, and complex system analyses. For instance,
a systemic risk indicator could integrate real-time supply
chain data, climate stress patterns, and economic vola-
tility to provide early warning signals, while a predictive
health indicator might combine dietary data with local
food environments and machine learning to identify inter-
vention points before health crises emerge.

Developing these next-generation indicators requires
leveraging advanced models — including artificial intel-
ligence, agent-based models, econometrics, simulation
models, and complex systems science — to innovate how
we understand and measure food systems. While these
models incorporate novel computational approaches,
they must be grounded in a historical understand-

ing of how food systems have evolved. As Brooks and
Place (2019) note, while future transformations may dif-
fer from past ones, historical patterns remain relevant
for constructing plausible scenarios and testing assump-
tions about future changes. Such modeling approaches
depend on integrating diverse datasets, such as satel-
lite imagery, climate data, economic indicators, health
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surveys, and logistics networks. Platforms like Dojo (Dojo
Modeling Platform 2024) support this integration by serv-
ing as versatile platforms that allow researchers to unify
diverse data sources and sophisticated models. By ana-
lyzing how these factors interact within such platforms,
we can gain deeper insights into system resilience, effi-
ciency, and vulnerability while remaining cognizant of
how past policy decisions around productivity, trade, and
environment have shaped food systems. Critically, these
indicators should include metadata to explicitly highlight
guardrails for their appropriate use. For instance, Dojo
enables users to add detailed metadata to models and
datasets, which promotes reproducibility and ensures
results are applied appropriately (Dojo Modeling Platform
2024). This comprehensive approach not only enhances
our understanding of food systems’ complexities but also
provides clear guidance on the indicators’ applications
and limitations.

These advancements are directly applicable to the FSCI.
By incorporating advanced indicators and methodologies,
the FSCI can more accurately monitor progress and iden-
tify areas needing attention. This integration presents an
opportunity to address critical questions, such as how to
effectively measure system resilience or assess the impact
of policy interventions across different sectors.

However, significant gaps remain in the availability and
accessibility of high-quality, granular data necessary for
these advanced models. Questions about standardizing
data formats, ensuring interoperability, and protecting
data privacy require urgent attention. Opportunities for
further foresight research include developing interopera-
ble platforms for data sharing, creating standardized pro-
tocols for metadata annotation, and exploring the use of
emerging technologies like machine learning and block-
chain to enhance data security and traceability.

The set of 50 FSCl indicators is meant to be examined
holistically to better understand synergies and trade-offs
across different domains of food systems. In an upcom-
ing paper, the FSCl authors assess interactions across
the indicators and find that certain governance and resil-
ience indicators have the greatest number of connec-
tions to other indicators across all food system themes,
thus highlighting key leverage points for action (this may
have been due to their generality) (Schneider et al. 2025).
Whether those relationships between indicators were syn-
ergistic or antagonistic, what is certain is that the inter-
actions between indicators are context-dependent and
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strongly influenced by policy measures taken at local or

national scales.

While these advances in data integration and modeling
show promise, the political context presents additional
measurement challenges that are difficult to capture.
Foresight analyses must become more sophisticated to
analyze potential patterns of policy change and how poli-
tics and policies, especially in a competitive international
environment, trigger deviations from the norm that lead
to unpredictable trends. This shifting political landscape
may mean that the indicators we have on hand are insuffi-
cient, and we need new metrics (along with participatory
stakeholder consultation and engagement to review fore-
sight outcomes) to measure future food systems change.
This approach to measurement may also mean that we
need to incorporate historical insights into scenarios of
the future. These scenarios should include assumptions of
what “was” and what "is” to support what “if” type scenar-
ios for unexpected policy shocks.

By tackling these issues and fostering interdisciplinary
collaboration, we can create a more robust framework
that supports more effective interventions for food sys-
tem transformation.
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