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BACKGROUND
Agriculture remains the primary source of formal and informal 
employment in many low-and middle-income countries 
(LMICs), especially for those residing in rural areas. However, 
the sector often faces a chronic and pervasive lack of access 
to suitable financial services, which can impede farmers’ ability 
to increase productivity, earn higher incomes, diversify their 
livelihoods, and achieve greater resilience. This gap in access 
is particularly severe among smallholder farmers—those that 
cultivate parcels of land that consist of less than two hectares—
representing approximately 2 billion people worldwide. 

The long distance from urban bank locations has historically 
served as a primary deterrence for poorer rural farmers in terms 
of accessing formal banking services, while incumbent financial 
institutions that rely on traditional delivery models have faced 
their own set of challenges working in the agricultural market. 
These providers can face high operational costs accessing 

farmers, lack the tools and expertise necessary to quantify 
the risk of lending to this market segment, and often do not 
have products and services tailored to the needs of farmers 
in terms of design, accessibility, and affordability. According to 
one estimate, only one percent of commercial bank lending in 
Africa flows to the agricultural sector.1 Emerging digital financial 
service (DFS) models hold the potential to mitigate some of 
these constraints and unlock access to finance in the agriculture 
sector, providing an opportunity for developing countries to 
reduce poverty and food insecurity and build resilience and 
sustainability.

This briefing note provides an overview of emerging DFS 
operating models and delivery channels and their relevance to 
programming supported by USAID’s Bureau for Resilience and 
Food Security (RFS).
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1. IFC, “Access to Finance for Smallholder Farmers: Learning from the Experiences of Microfinance Institutions in Latin America.” 2021.

Access to Finance for Smallholder Farmers: Learning from the Experiences of Microfinance Institution
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OPERATING MODELS
While not necessarily homogeneous across all LMICs, 
we can categorize the wide range of emerging DFS 
operating models into two broad categories:

Bank-led: Incumbent, traditional banks take the lead on 
all aspects of the DFS offerings—managing the customer 
acquisition, product branding, and end-to-end customer 
experience. Under this operating model, banks may build 
DFS products and channels directly or partner with nonbank 
providers such as financial technology (fintech) firms and 
mobile network operators (MNOs) to offer third-party 
services.

Nonbank-led: Incumbent and disruptor nonbank financial 
institutions (NBFIs)—for example, MNOs, fintech firms, and 
insurance companies—take the lead on similar aspects of the 
DFS offerings —  managing the customer acquisition, product 
branding, and end-to-end customer experience. Under this 
operating model, nonbank financial institutions may partner 
with the incumbent, traditional banks to access specific 
enabling services as required by regulation or business model 
preferences (e.g., accounts to store customer deposits).

It is worth noting that some countries also contain a hybrid 
DFS operating model, which allows either banks or NBFIs to 
be the majority stakeholder.

DISTRIBUTION CHANNELS
The low population density in rural areas undermines 
the economics or business case for traditional, branch-
based banking services as it can be costly for banks to 
operate individual branches with such few customers 
over a widespread area, often with poor infrastructure 
and difficult terrain. DFS can overcome this constraint 
by leveraging lower-cost distribution channels to reach 
customers in rural areas affordably and at scale.

Mobile phones: With the rapid uptake of mobile phones 
in LMICs and improvements in cellular connectivity, especially 

in rural areas, innovators have unlocked opportunities to 
deliver financial services through smartphone applications 
and unstructured supplementary service data (USSD)—a 
critical piece of infrastructure used to provide mobile financial 
services at low cost and without requiring access to the 
user’s SIM card. Over the past decade, mobile phone-based 
financial services have emerged to cover the full spectrum 
of financial services, from facilitating payments and access to 
current accounts, to offering savings, loans, investments, and 
insurance. 
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Point-of-sale (PoS) devices, e-cards, and QR codes: 
To move beyond traditional, branch-based banking, the 
primary point of contact for customers becomes agents or 
other third-party intermediaries who rely on technologies, 
such as card-reading point-of-sale (PoS) terminals, electronic 
cards (credit, debit, smart card, key fobs), and QR codes, to 
transmit transaction details. As PoS terminals can function 
with 2G connectivity, they work far beyond the reach of 
the internet in developing countries and only require a basic 
handset to work. SMS and USSD operate on basic and 
feature handsets with 2G connections and can work for 
mobile PoS devices. QR codes also offer a user experience 
at least as good as cash, if not better, as farmers can simply 
launch an application on their mobile device, scan a QR code, 
and enter a specified e-PIN. 

Agent networks: In many LMICs, virtually all financial 
transactions are conducted in cash. Without a means to 
convert digital money to physical money and vice versa, 
the rapid uptake of digital financial services would not have 

been possible. Since rural areas have almost nonexistent 
traditional banking infrastructure (e.g., branches), they require 
a different solution. Banks and nonbanks rely on established 
distribution networks (such as post offices) or individual, 
small-scale entrepreneurs (such as kiosks or agent banking 
branches) to provide, at a minimum, cash-in/cash-out services 
to customers. In rural areas, these agents are often the only 
physical presence of formal financial service providers and 
therefore fulfill a critical role in enabling the uptake of digital 
financial services. 

Embedded finance: Recent fintech innovations have 
created opportunities for non-financial companies to 
integrate third-party financial products into their core 
services using application programming interfaces (APIs),which 
seamlessly link other services to the mobile account already 
on a customer’s phone. This innovation can serve as an 
alternative distribution channel for financial companies seeking 
to enter new markets and can enable non-financial companies 
to strengthen their customer value proposition.  

EXAMPLE USE CASES

Payments: Digital payments can address the inefficiencies of cash transactions in agricultural value chains by reducing 
cost, increasing speed, and lowering the risk of theft and fraud. Farmers can use digital payments to receive remittances 
quickly, efficiently, and transparently from relatives, collect payments from buyers for their outputs, make payments for 
inputs, and purchase other goods and services. Critically, digital payments intersect with all other forms of DFS. Driving 
uptake among farmers can provide an opportunity to build a financial history and access credit, savings, insurance, and 
other financial products. Moreover, DFS continues to serve as governments deploying digital tools for important tasks, such 
as distributing subsidies to farmers. As these digitized government subsidy programs become more common, they work to 
encourage and expand the use of digital savings and payment accounts among farmers who receive government support. 

USAID/Ghana Agricultural Development 
and Value Chain Enhancement II digitized 
payments between farmers and buyers. The 
project supported buyers to integrate with 
MNO infrastructure so they could digitally pay 
farmers for their harvest via mobile money. In 
doing so, buyer agents no longer had to handle 
large sums of cash, and farmers didn’t have 
to spend time and money traveling to receive 
payments.
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Savings: Farmers in sparsely populated rural areas have had constrained access to savings accounts because 
traditional financial services infrastructure (branches, etc.) are limited where they live. Digital, mobile-based wallets 
and the growing presence of agent networks have provided these farmers with a convenient and easy way to save 
and access their money. Increasing the ability of rural populations to save their income can mitigate risk at the 
household level and provide opportunities to invest in higher quality inputs and new technologies.

Credit: Significant, unmet demand for agricultural and non-agricultural credit exists in rural areas of LMICs. 
Financial institutions often overlook rural, poorer customers due to high service costs. Where this market segment 
does have access to credit, products are commonly ill-suited to the inconsistent cash flows inherent in agricultural 
production. Leveraging alternative data sources and advanced analytics, DFS innovators are developing and 
deploying credit products tailored to agriculture production cycles. Increased access to appropriate credit products 
can enable farmers to purchase higher quality productive inputs, withstand shocks, and finance technological 
improvements, among many other benefits.  

EXAMPLE USE CASES (CONTINUED)
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USAID’s Agricultural Extension Support Activity 
(AESA) in Bangladesh piloted a new initiative to 
provide smallholder farmers with agricultural lending 
by partnering with Bank Asia Limited and local 
microfinance institutions to test a micro-credit facility 
for farmers. Under this initiative, participating farmers 
could receive lower interest loans with more flexible 
repayment options and conveniently access near-field 
communication (NFC)-enabled debit cards to purchase 
inputs securely and easily from participating retailers. This 
pilot worked to transform the state of small agricultural 
loans in Bangladesh, while also increasing the uptake of 
digitally enabled agricultural purchases.

In West Africa, the work undertaken by MyAgro, a non-profit social enterprise and 
former USAID Development Innovation Ventures (DIV) grantee, has highlighted 
the potential that digital technology can have in facilitating input savings. The 
MyAgro system allows farmers to save small amounts of money throughout the 
year into a mobile layaway account, in micro increments, at their own convenience. 
Farmers then use the money stored in the account to purchase seeds and 
fertilizers from MyAgro before the start of the planting season. This system has 
numerous advantages for farmers, as it enables them to save for inputs in a flexible 
manner; guarantees their money is stored in a committed account, so they are 
not tempted to take it out for other uses; and provides them with a formalized, 
contractual linkage with an input provider, which reassures them that they will 
receive the correct amount and quality of the inputs needed, in a timely manner.
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Source: Jeremy Holden/USAID

GENDER EQUALITY AND SOCIAL INCLUSION
Rural women tend to have much less access to formal 
financial services than their male counterparts, and DFS 
is no different. Gender gaps in mobile phone and mobile 
money usage, financial and digital literacy, and income levels 
make women more likely to miss out on the benefits of 
DFS. Other marginalized groups may also be less likely to 
have access to formal financial services and mobile phone 
access. To avoid exacerbating these prevailing issues, 
development practitioners must partner with DFS providers 
that have embedded gender and other social inclusion 
elements into the product and channel development 
lifecycle. The USAID Feed the Future Advancing Women’s 
Empowerment (AWE) Program is working to enhance 
women’s empowerment and gender equality in agriculture 
systems. One of AWE’s key learning topics is understanding 
how DFS can increase women’s economic empowerment in 
agriculture and food systems, particularly in activities beyond 
production. 

Insurance: Traditional insurance products have historically been out of reach for farmers in many LMICs. 
Without insurance, farmers are left highly vulnerable to distinctive and correlated shocks. Insurers have tended to 
overlook small-scale agriculture due to the high costs associated with data collection and claims processing, and 
many farmers have limited awareness and understanding of insurance products. Recent innovations in insurance 
technologies (or InsurTech) combined with the widespread usage of mobile phones and improvements in digital 
connectivity have provided an opportunity for farmers to address these challenges.
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Example: The Feed the Future Commodity Production and 
Marketing Activity (CPM) is working to achieve sustainable 
increases in smallholder production and marketing in Uganda. 
Operating in an advanced DFS market, CPM has partnered with 
a variety of private sector actors and seen high levels of adoption 
of digital payments among farmers in their target demographic. 
CPM partnered with software provider Akorion to utilize mobile 
technology to collect biographical information on smallholder 
farmers, create their digital profiles, and connect them to a range 
of digital financial services, such as bundling crop insurance and 
production loans to increase client value. 
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KEY ENABLING FACTORS FOR DIGITAL  
FINANCIAL SERVICES 
Agents
In predominantly cash-based economies, consumers need a 
cheap and easy way to convert electronic money into cash, 
and vice versa, for digital financial services to succeed. Agent 
networks have emerged to fill this need. The availability and 
capacity of these “mobile money agents” are key elements 
to the success of any DFS ecosystem for agriculture. 
Some USAID programs, such as ADVANCE II in Ghana, 
have worked to establish more robust agent networks by 
identifying new potential agents—who were usually large-
scale farmers and well-known in their communities—where 
the smallholder farmers would be cashing out, and then 
training these new agents with support from MNOs.     
Reliable liquidity: Rural areas have an acute need for agent 
networks to provide, at a minimum, cash-in/cash-out services, 
as a large portion of unbanked and underbanked farmers 
reside there. A persistent challenge to this critical enabling 
infrastructure for DFS in agriculture is liquidity management, 
the practice of maintaining enough cash liquidity on hand 
to perform cash-in/cash-out transactions on behalf of 
customers. Thus, a key enabler for DFS in agriculture are 
widespread agent networks with decent liquidity that reach 
many rural areas. 

Network penetration
Digital connectivity is a critical component of any successful 
implementation of DFS in agriculture. Farmers without access 
to financial services tend to live in rural areas where mobile 
network and data connectivity are more likely unreliable or 
non-existent. In most countries, more than 90 percent of the 
rural population have never used a digital medium to access 
a financial account.2 This is an indication of the challenges 
around rural connectivity that can hinder the growth of DFS 
in agriculture. For a DFS solution to be more useful than cash, 
rural customers need to have faith that they can access a 
service whenever they need it. The value of a digital account 
decreases if there is no network signal when they want to 
make a transaction. 

Mobile phone penetration
To rollout DFS, it is paramount to understand how many 
people have access to mobile devices, as well as what types of 
phones are most prevalent in a particular geographical area—
even if they use phones in their family or community, and 
do not own one themselves. There is optimism that growing 
smartphone penetration and increased rural connectivity in 
emerging markets will be the game changer for digital financial 
services in agriculture. Continued usage of smartphones 
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2. USAID, “What Works for Digital Financial Services in Agricultural Development?” May 2019.

https://www.usaid.gov/documents/15396/what-works-digital-financial-services-agricultural-development
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in rural areas will lead to the development of data streams 
and digital profiles that, when combined with data on local 
agronomic conditions, could help financial service providers 
(FSPs) overcome some of the challenges around information 
asymmetries in financing farmers. 

Digital and financial literacy
Two vital enabling factors for DFS are (1) digital literacy—the 
ability to access, manage, understand, integrate, communicate, 
evaluate, and create information safely and appropriately 
through digital devices and networked technologies for 
participation in economic and social activity—and (2) financial 
literacy—knowledge of basic financial concepts and the skills 
and attitudes to translate this knowledge into behaviors 
that improve financial outcomes. Having a willingness and 
readiness to receive digital payments often requires a mindset 
shift. Low digital and financial literacy—both of which 
are unfortunately more prevalent among women—can 
contribute to an unwillingness to utilize DFS. Readiness also 
incorporates cyber hygiene as an important component 
of digital literacy, as this enables individuals to stay safe and 
secure online through routine practices that protect against 
fraud and identity theft.

Payment accounts
In most LMICs, the majority of the population is either 
unbanked, and do not have a bank account, or underbanked, 
and have a bank account but rely heavily on informal services. 
In cases where accounts are in place, these are typically used 
only for salary disbursements or are completely dormant. 
These challenges are often more acute in agriculture and rural 
communities, since the cost to manage an account and the 
distance from bank locations in urban centers are two of the 
biggest reasons why poorer farmers do not use banks. Thus, 
a key enabling factor for DFS in agriculture is that payees have 
their own access to a digital payment account and should 
know how to use that account safely and securely. Digital 
payment accounts allow farmers to transact via digital devices 
and agents without requiring them to travel to a physical bank 
to conduct financial transactions. 

Flexible know-your-customer (KYC) 
requirements and ID availability
KYC is a due diligence process that financial entities use to 
verify customer identity and assess and monitor customer 
risk. Compliance with KYC regulations helps prevent money 
laundering, terrorism financing, and other standard fraud 

schemes. By verifying a customer’s identity and intentions 
when the account is opened and then monitoring transaction 
patterns, financial institutions can more accurately pinpoint 
suspicious activities. However, KYC standards are sometimes 
too cumbersome for individuals, particularly those without 
access to requisite formal documents. The digital ID schemes 
underlying many DFS programs often require extensive 
collection of background data before issuing an organizational 
ID. However these organizational IDs are not necessarily 
recognized as forms of identification that meet the KYC 
standards necessary to access credit and other financial 
services. A key enabling factor for DFS in agriculture are 
programs and regulatory systems that allow for tiered KYC 
and flexibilities related to proof of identity. This would also 
include efforts to ensure that citizens have easy access 
to necessary IDs and allow customers without an ID to 
complete transactions at lower monetary limits.
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Government commitment to financial 
inclusion and digital payment innovation
Often, partner country governments that are committed 
to financial inclusion recognize the value of digital payments, 
paving the way for innovative products and services. A key 
enabling factor for DFS in agriculture is a government that 
has a national financial inclusion strategy, as well as regulation 
supporting innovation and growth in the mobile financial 
services sector and strategies for digital transformation of the 
agriculture sector.

Diverse providers and products designed 
with customer input
The rapid growth of digital finance providers in many USAID 
Feed the Future priority countries has accelerated the 
integration of DFS and, in turn, helped to engage the private 
sector in the rural economy, spurring lasting market growth. 
A more robust DFS ecosystem in the agriculture sector 
will have more diverse options when it comes to choosing 

interoperable digital payment providers and product offerings. 
This is a best practice for DFS interventions in agriculture: to 
support a variety of compatible DFS products with critical 
agricultural services at multiple points in the value chain to 
help farmers access the right inputs when they need them. 
Interoperability is important because it allows customers 
to make payments and transact more easily with others, no 
matter which service providers they use. It also brings value 
to the providers and financial system overall by encouraging 
competition and leading to improvements in the variety of 
payment services, reducing distribution costs and enabling 
economies of scale that may contribute to the financial 
viability of the payment service. Because of the nature of rural 
populations and agricultural activities, it is not enough for FSPs 
to transplant models and products that have gained traction 
in urban environments. Successful implementations tend to 
design services from the ground up, based on a thorough 
understanding of the needs, behaviors, and incentives of rural 
customers.
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KEY RESOURCES FOR REFERENCE 
For more guidance on digital financial services for agricultural development, please refer to the new 
Curated Resources Website developed by USAID’s Digital Finance Team in the Innovation, Technology, and 
Research Hub. Other useful USAID resources are:   

Guide to the 
Use of Digital 
Financial 
Services in 
Agriculture 

Digital Technology 
and Agriculture-led 
Growth

Digital 
Technology 
and 
Resilience

Digital Finance 
and Women’s 
Economic 
Empowerment 
in Beyond 
Production Roles 
in Agriculture and 
Food Systems

Feed the 
Future 
Guidance 
on Digital 
Technology

What Works for 
Digital Financial 
Services in 
Agricultural 
Development?

Guide to the Use of 
Digital Financial Services 
in Agriculture
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6
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9
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DIGITAL TECHNOLOGY AND 
AGRICULTURE LED GROWTH
USAID seeks to use digital technology to help people around the world lead more resilient and prosperous lives. In the area of 
agriculture-led growth, applications of digital tools can help improve the agricultural productivity and overall market inclusion and 
livelihoods of smallholder farming families and others in the food system. Digital agriculture can lead to data-driven decision making 
that levels the playing field and reduces asymmetric information throughout the market system. It can also incentivize and encourage 
the greater involvement of youth in  agriculture-led growth by engaging them through digital channels. Programs should account for 
the potential challenges and limitations as well as solutions and opportunities that digital agriculture services may offer. 

DIGITAL AGRICULTURE CATEGORIES 
Below are four primary ways this data is used to support digitally enabled agriculture-led growth. 

ADVISORY AND INFORMATION 
These solutions typically target smallholder farmers and digitally 
deliver information on a variety of topics. These solutions can 
deliver information on shifting conditions such as weather, pests, 
disease, or market prices, which help smallholders and other 
market actors make more informed decisions during key parts 
of their production cycle. Advisory services can utilize satellite 
imagery data to provide targeted advice to smallholder farmers; 
for example, using weather forecasts to advise on planting times. 
These services can also provide static agronomic advice, typically 
crop- or livestock-relevant best practice tips. Information and 
advisory digital agriculture services are often bundled with other 
solutions. These solutions typically only require the user to have 
a basic mobile phone to interact with the service.  Women often 
manage different types of crops or livestock, so it is important 
for digital solutions to enable more customizable information 
services that provide relevant messaging to women, as well as 
other marginalized groups.  

MARKET CONNECTIONS 
These solutions typically focus on the relationships between 
buyers and farmer-based organizations, such as cooperatives or 
farmer groups.  These products provide a digital channel that 
enables more direct lines of interaction between farmer-based 
organizations (e.g., cooperatives, farmer groups) and  input 
providers and/or off-takers (buyers). These solutions usually 
have an e-commerce element to them, enabling the remote 
ordering, buying and selling of inputs or produce/livestock.  These 
services may provide or partner with transportation or logistics 
businesses that arrange fulfillment services for the items being 
purchased.  Market connection services typically require end 

users to have a computer or smartphone/tablet in order to use 
them effectively.  

SUPPLY CHAIN MANAGEMENT 
These solutions typically focus on market actors other than 
individual farmers themselves and provide platforms that collect 
supply chain data that helps agribusinesses or more mature 
farmer-based organizations make data-driven decisions in 
areas like procurement and inventory management.  By using 
smartphone and tablet applications as well as cloud-based 
databases, these solutions help clients better manage their 
smallholder interactions and improve transparency around the 
yield history and other aspects of a smallholder’s productivity, 
which can lead to more formal interactions between market 
actors.  Enterprise Resource Planning (ERP) solutions that 
integrate the management of primary business processes are 
included in this category, as are Farmer Management Information 
Systems and Traceability functions.  Like market linkage solutions, 
transportation and logistics can also be part of a service 
provided under this category. 

DIGITAL FINANCIAL SERVICES 
Digital financial services can improve smallholder farmer access 
to credit, savings, insurance, and payment channels.  Access to 
financial services is a crucial problem, particularly for women 
and youth, faced by smallholders and market actors they work 
with.  A major source of this problem is the lack of information 
financial service providers have on smallholder households. 
The data that is generated on smallholder households and 
market actors in the solutions mentioned above can provide 
financial service providers with new information that enables 

DIGITAL TECHNOLOGY AND RESILIENCE
USAID seeks to use digital technology to help people around the world lead more prosperous and resilient lives. Digital technology 
offers the potential to predict shocks (e.g., droughts, floods, and disease outbreaks) and mitigate their impacts, support people to 
recover, and equip them to better withstand future shocks. Users may be international or local organizations, national and local 
governments, communities, and individuals. While digital technology offers exciting potential, gaps in the access to, use of, or benefit 
from technologies among vulnerable populations should be carefully considered, given the potential for exclusion and exacerbation of 
inequalities.   

HAZARD PREDICTION AND PREPARATION 
Mapping is key to forecasting natural disasters. Map-based 
solutions often pull geo-tagged data from sensors for measures 
like precipitation and surface water levels (to predict floods 
or droughts), water pressure at the ocean floor (to predict 
tsunamis), or slope movements (to predict landslides). Satellite 
imagery can supplement sensors around measures like surface 
water and provide measures of additional factors, such as crop 
absorption of sunlight (to predict food shortages). SERVIR, a joint 
initiative of USAID and NASA, helps developing countries use 
information provided by satellites and geospatial technologies 
for managing climate risks.1  Crowdsourced observations 
can offer an additional data source; they supplement satellite 
imagery to inform predictive modeling of East Africa’s locust 
infestation. Some systems integrate big data analytics to bolster 
their predictive power and precision. Early warning systems 
alert government users to forecasted hazards or integrate mass 
communication strategies, such as SMS alerts, themselves. Some 
initiatives facilitate community participatory mapping on GIS 
platforms – helping people to understand local risks and leverage 
geospatial tools to bolster their emergency and adaptive 
planning. The Open Data for Resilience Initiative  compiles risk 
data for open use and engages communities and governments 
in further data collection while working with them to integrate 
mapping in planning and preparedness activities. Map-based 
solutions are also used to measure change – whether to 
understand the impacts of changing climate conditions or how 
interventions are lowering hazard exposure. 

1 https://servirglobal.net/

GEOSPATIAL DATA
FOR RESILIENCE

Sensor
Data

Satellite
Data

Crowd-sourced
Data

Maps

Predictions

Big Data 
Analytics

Digital technology has multiple applications within resilience; it can strengthen shock preparation, crisis response, 
and change measurement, while offering new tools for weathering difficult times. 

COMMON PURPOSES OF DIGITAL TECHNOLOGY FOR RESILIENCE

DIGITAL FINANCE AND WOMEN’S ECONOMIC 
EMPOWERMENT IN BEYOND PRODUCTION 

ROLES IN AGRICULTURE AND FOOD SYSTEMS 

FINAL REPORT 

FEED THE FUTURE ADVANCING WOMEN’S  
EMPOWERMENT PROGRAM 

February 2022
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Digital Technology
U.S. Government’s Global Food Security Strategy Activity Design Guidance

This is one of several Activity Design Guidance documents for implementing the U.S. Government’s
Global Food Security Strategy. The full set of documents is at www.feedthefuture.gov and
www.agrilinks.org.

Introduction

Global agricultural development is increasingly shaped by the unprecedented growth of the digital
economy. As noted in the U.S. Government’s Global Food Security Strategy (GFSS), digital
technologies—which includes digitally enabled infrastructure (e.g., satellites), hardware (e.g., mobile
phones and sensors), and software (e.g., mobile apps and websites)—have demonstrated the potential to
redefine economic growth models, empower poor people with new communications tools, facilitate more
productive interactions and financial transactions across agricultural market systems, and promote dietary
diversity and nutrition-sensitive agricultural practices. As the GFSS emphasizes, “Digital technology must
play an integral role in the [U.S. Government]’s work in food systems, rather than being treated as an
add-on or an afterthought.”

Terminology and Context

Agricultural development has been undergoing a period of intense digital transition, and the myriad
models for realizing the full benefit of this transformation are emerging and evolving.1 Advancements in
earth science, computational power, geospatial analysis, and data communications systems over the last
few decades have made it possible, for example, to monitor crops and assess yields from space,2 better
predict and manage economic or climatic shocks,3 help producers identify more profitable markets,
improve traceability systems, deliver finance and advisory services to rural communities more efficiently,
and improve the precision and profitability of agricultural production. There is also growing consensus
that the precise management of production factors made possible by digital technologies will be critical
for achieving the sustainable, adaptive global intensification of agricultural production the world
requires.4 Investment in digital agriculture technologies globally surpassed $12.75 billion in 20205 and, by
one estimate, the wide-scale implementation of advanced Internet connectivity infrastructure in the
agriculture sector could increase global gross domestic product (GDP) by more than $500 billion by
2030.6

As the data related to global food and agriculture systems grow, so do opportunities to gain new insights
and turn them into action, linking market actors across agriculture and food systems. For example, crop
breeding programs can increasingly leverage large, real-world datasets, in addition to controlled field
trials, to accelerate development of locally adapted crop varieties and build ongoing feedback with
producers. Localized data detailing on- and off-farm productivity and natural resource management are
increasingly used to improve the timeliness and site-specificity of agronomic advice7 and revolutionize
new financial services to help producers and agricultural small- and medium-sized enterprises
(agri-SMEs) save,8 access credit and other financial services (e.g., insurance),9 or manage risk.10
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