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Abstract

Agricultural production statistics underpin diverse research efforts and development activities. Yet
despite their critical importance, efforts to collate, update, and harmonize detailed sub-national
agricultural production statistics are frequently redundant and incomplete due to the substantial
time, effort, and resources required. The persisting lack of coordination and standards in the food
systems data community wastes valuable resources and hinders advances in action-oriented food
systems knowledge. Here we introduce the HarvestStat sub-national data consortium as an
open-source, collaborative, and transparent model to overcome these challenges. HarvestStat is
collaboratively producing publicly available databases and datasets for the food systems
community and the broader environmental and sustainability sciences by moving beyond closed
and disjointed data-gathering efforts. We are guided by core principles of complete data
openness—prioritizing high standards of quality assurance; active inclusion—emphasizing
involvement from local experts; and collaboration—fostering engagement across communities of
data producers and users. We extend an open global call to action, inviting organizations and
individuals to engage in advancing this critical agenda.

1. The central importance of sub-national
agricultural statistics

Sub-national agricultural production statistics
underpin many analyses, assessments, and data
products related to food security, land use, cli-
mate, and natural resource management (figure 1).
These statistics and derived outputs are critical for

© 2025 The Author(s). Published by IOP Publishing Ltd

informing development agendas, food security and
sustainability policy, humanitarian aid response,
and public and private investments. The compre-
hensiveness, level of detail, and accuracy of agricul-
tural statistics thus directly determine information
blindspots—often in regions where food security and
agricultural development needs are most pressing.
In turn, interventions relying on outdated, coarse, or
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Figure 1. Pathways of use (outputs) (e.g. forecasting, validating, gridded products, long-term impact modeling): this diagram
summarizes the multiple data products, end users, and disciplines reliant on sub-national production statistics.

inaccurate estimates may, at best, result in ineffect-
ive policy and action and, at worst, lead to adverse
outcomes. While an array of sub-national agricul-
tural data is made available by the countries that
produce them—with varying formats and ease of
access, a confluence of obstacles to data quality and
openness has meant uneven data gathering, colla-
tion, and access across countries and organizations,
thereby severely hindering the availability of har-
monized, analysis-ready sub-national production
statistics.

2. Challenges and the path forward

Agricultural statistics from each country present
unique challenges regarding data quality, openness,
and comprehensiveness. These information gaps are
partly due to the substantial costs for a country to
gather and produce agricultural census and survey
statistics, with widely varying levels of accuracy, reli-
ability, and willingness to share data [1]. These chal-
lenges are further exacerbated by legal restrictions on
data openness, which can substantially constrain the
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Table 1. Existing datasets providing multi-country sub-national agricultural production statistics.

Agricultural

Dataset name products covered  Spatial coverage  Spatial granularity Time period Source

HarvestStat Africa 90 crop types 35 Countries It varies by 1980-2022 https://github.
country, covering com/HarvestStat/
20 countries at the HarvestStat-
Admin 1 level and Africa
15 countries at the (2]
Admin 2 level.

Agriwanet 14 crop types 5 Countries Country and 1992-2015 https://doi.org/10.

(Central Asia) Oblast (Admin 2) 7802/2008
(3]

Regional Strategic Differs among 26 Countries It varies by Varies by country; https://eatlas.

Analysis and nations country, Admin 1  2005-2023 resakss.org/

Knowledge and Admin 2 level [4]

Support System

(ReSAKSS)

CountrySTAT Differs among 31 countries The specific Varies by country; www.fao.org/in-
nations ranging granularity of data 1992-2017 action/
from 4 to more varies by country countrystat/
than 23 and is available at national-

Admin 1 and countrystat-sites/
Admin 2 levels. en/
(5]

Agro-MAPS Primary food 134 countries It varies by Varies by country  https://gaez.fao.
crops: varies by country: 130 and crop org/pages/
country countries— agromaps

Adminl; 59 (6]
countries—
Admin2

Eurostat 79 crop classes, 21 European It varies by Varies by dataset:  https://ec.europa.
poultry variables, Union—27 country and is 1967-2024 eu/eurostat/web/
33 dairy variables, countries disaggregated to main/data/
and 179 livestock regional levels database
variables. (NUTS 1 to NUTS (7]

3).

Eurocrop A diverse range of European Georeferenced Varies by country; www.eurocrops.
crop types, Union—16 polygons at a field data primarily tum.de/index.
organized using  countries level, with from 2018 to 2021 html
the Hierarchical harmonization [8]

Crop and
Agriculture
Taxonomy
(HCAT)

across countries.

likelihood of organizations mandated to be hubs for
food systems research and data (e.g., FAO) to share
all existing information openly. As a result, substan-
tial time, effort, and resources are required to gather,
clean, and harmonize agricultural production statist-
ics for a growing array of applications—meaning that
only a handful of multi-country sub-national data-
sets currently exist (table 1). Yet differences in fund-
ing cycles, researcher priorities, institutional silo-
ing, and incentive structures have led to duplica-
tions of data-gathering efforts across the food sys-
tems research community. In contrast, less privileged

researchers and teams often cannot collate or access
more extensive integrated databases. Duplications
in data-gathering and processing pipelines not only
divert meaningful resources that could be funneled
into improving accessibility but also limit the com-
parability of the results of modeling efforts, as the data
itself may vary depending on the sourcing institution
and the specific cleaning methods applied. This com-
parability issue is further compounded by a general
lack of uncertainty and error quantification accom-
panying the available data, making it difficult to assess
the reliability of existing agricultural statistics. This
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compound challenge—a shortage of data availabil-
ity, data accessibility, and data validation—results in
a system where only a small subset of stakeholders
can access and utilize spatiotemporally refined stat-
istics, often with little regard to data validation. The
mission of the HarvestStat consortium is to challenge
this status quo by overcoming key barriers to sus-
tained and comprehensive data openness to meaning-
fully address this data scarcity grand challenge of food
systems.

3. Guiding principles for open production
statistics

Overcoming this core challenge requires a sustained,
transdisciplinary, and multi-institutional effort. The
HarvestStat sub-national data consortium aims to
contribute to overcoming these challenges by: (1)
advocating for open subnational agricultural data
and collaboration on this topic, (2) collaborating
in compiling data towards a subnational crop data-
base, and (3) creating a community for collaboration
on producing quality-assured data products/datasets
based on this data. The consortium is a convening
space to increase collaboration and advocacy, but
most importantly, it is meant to be a space for data
sharing and the creation of standardized procedures.
Concretely, the core guiding output of the HarvestStat
consortium is a subnational dataset of agricultural
production statistics produced and made available
with the FAIR principles of Findability, Accessibility,
Interoperability, and Reusability [9]. This dataset and
the consortium at large are guided according to the
following principles:

a) Unconditional openness—in which all possible
data are freely and publicly shared, with transpar-
ent documentation and sourcing.

b) Active inclusion—in which consortium members
actively seek involvement and input from local
experts in all countries to ensure accurate, sens-
itive, and effective use of data, as well as from dif-
ferent research and policy communities to ensure
that the datasets produced meet the needs of
potential data users.

¢) Collaboration—in which consortium members
prioritize providing tools, platforms, and solu-
tions that are scalable and open to the community.

The HarvestStat group also prioritizes: standard-
ization and validation—in which variables are repor-
ted in a consistent structure and with consistent
units across diverse agricultural systems, and meas-
ures of data quality are included to guide appro-
priate data use; comprehensiveness—in which data
from as many countries as possible is included at the
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adm1 level or finer; and geolocation—in which global
coordinates and shapefiles are linked to statistics to
facilitate geographic analysis.

4, Framework and standards of
HarvestStat

The HarvestStat consortium is already building an
ecosystem of data and tools with FAIR-aligned prin-
ciples applied along all data processing pipelines for
compiling observational datasets useful for food sys-
tems researchers. For example, in Africa, where data
scarcity is greatest [1], HarvestStat Africa presents
a collaborative and entirely open workflow for pro-
ducing subnational datasets that can be readily rep-
licated in other regions [2]. HarvestStat Africa is a
dataset built from crop production statistics collated
originally in USAID’s FEWS NET Data Warehouse
(FDW) and mirrored to the Harvard Dataverse. The
compilation and hosting of subnational statistics in
a publicly-available location catalyzed the collaborat-
ive efforts of researchers and practitioners. As a suf-
ficiently large publicly available database of subna-
tional data, the FDW ensured that the subsequent
efforts of individual research groups contributed
to a product suitable for pursuing globally-relevant
research questions. The data hosted in the FDW
and the approach used to produce HarvestStat Africa
benefits the community in three primary ways: (1) it
increases the publicly available compilation of crop
production statistics in a single, centralized location;
(2) it provides open-source post-processing code
to standardize and harmonize the available data to
account for changing reporting standards and admin-
istrative boundaries; and (3) it publishes the resulting
dataset in a public repository for use without restric-
tions (see figure 2). The effort, therefore, provides the
building blocks for others to develop fit-for-purpose
datasets by freely providing access to the underlying
data—which was collated over many years—and the
requisite code needed to process that data.

Efforts such as HarvestStat Africa, however, first
require that the data and geographic boundaries be
collated and stored in a centralized database. In this
regard, members of the HarvestStat consortium have
also produced open-source tools for community use.
For instance, the census-harmonization module in
LUCKINet [10] comprises a set of scripts based on
the R-package arealDB [11] that harmonizes areal
data, such as crop production statistics, from dis-
parate sources. Script-based processing in the FEWS
NET and LUCKINet pipelines ensures re-use by oth-
ers and easy-to-implement updating when new data
are added. This streamlines data collection efforts and
reduces the effort required to download, standardize,
harmonize, and submit data to a centralized database.
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Figure 2. HarvestStat data workflow. The diagram shows an example of the workflow needed to collect, host, and analyze the
subnational crop production data and geographic boundaries required to produce the sort of geospatial time series product

5. A call to collective action on agricultural
production data

We see this effort as a new social model within
Earth system science communities to serve as
both a polestar—to support sub-national data
gathering efforts, foster cooperation, and elimin-
ate territoriality—and as a wellspring—to provide a
central hub of equitable and transparent data access
and to democratize all aspects of data gathering
and sharing across the food systems research com-
munity. Here we advance the collaborative vision
of having all existing data (data tables, metadata,
and associated polygon files) on agricultural produc-
tion activities in subnational administrative units
(e.g. agricultural statistics from censuses/surveys
or their immediate derivatives) comprehensively
mobilized, adequately managed, harmonized, integ-
rated, quality-assured, up-to-date, FAIR, and openly
and freely accessible to all as a global public good.
Progressing towards this vision will require consid-
erable community engagement at all stages of the
data life cycle (figure 2). The process of identifying
and formatting crop and livestock production stat-
istics for submission to a centralized database is best
undertaken by those who are most familiar with the
production systems and reporting structures of each
country. Likewise, collating and digitizing subna-
tional administrative boundaries is a time-consuming
process requiring both technical and subject-matter
expertise. Finally, developing methods to standard-
ize and harmonize extant production statistics to
produce usable time series datasets is still a nascent
science, given the discontinuities and uncertainties
inherent in the data. Given the central importance
of these statistics and the meaningful progress to

date—as well as the substantial remaining effort—in
addressing these key challenges, we openly welcome
collaboration across the community and encour-
age you to contact the author team on pathways of
engagement.
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