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Abstract

Digital transformation is reshaping agricultural extension by enabling advisory services to reach farmers through mobile phones, internet
platforms and data-driven tools. This review synthesizes recent evidence on the opportunities, constraints and innovations in digital agricultural
extension. We conducted a comprehensive literature survey of peer-reviewed studies and reports on ICT-based extension, focusing on
empirical impacts and case experiences. The findings indicate that digital tools such as SMS messaging, mobile apps and advisory algorithms
can increase adoption of improved practices and crop yields, though challenges like limited connectivity and digital literacy persist. We discuss
emerging technologies (Al, 10T, remote sensing, etc.) and identify policy priorities and research directions. This evidence-based review

provides a roadmap for leveraging digital innovation in agricultural extension globally.
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Introduction

Agricultural extension systems have long been crucial for
transferring knowledge, innovations and best practices to
farmers. Traditionally, extension relies on in-person methods
agricultural officers visiting farms or holding field
demonstrations to disseminate new seed varieties, fertiliser
recommendations, pest management techniques and market
information %, However, this conventional approach faces
limitations: in many low-income regions, extension services
are under-funded and understaffed, leaving large numbers of
smallholders without adequate advisory support 8. In recent
years, the spread of information and communication
technologies (ICTs) has created new opportunities to
overcome these limitations. Digital agricultural
extension refers to the use of tools such as mobile phones, the
internet, radio/TV broadcasts and data-driven platforms to
deliver agricultural advice 1, For example, with mobile
phone penetration now common even in remote villages,
extension messages (weather forecasts, market prices,
planting reminders) can be sent via SMS or voice calls to
farmers. Similarly, online portals and social media allow
instant sharing of research findings, video tutorials and peer-
to-peer learning [ 71, These technologies have the potential
to make extension more timely, accessible and cost-effective.
At the same time, a growing body of research highlights that
digital extension also faces significant challenges.
Infrastructure gaps (weak mobile networks, unreliable
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power), low digital literacy and social inequalities can
exclude many farmers 521, Not all digital initiatives succeed;
past experience shows that poorly designed or irrelevant
messaging can be ignored or mistrusted. Message fatigue,
lack of feedback loops and failure to integrate with traditional
services are common pitfalls 5% 54, This review therefore
synthesises what is known from recent studies about what
works and what does not in digital extension.

Methodology

Opportunities

Digital technologies offer several significant opportunities to

enhance agricultural extension and improve farmer

outcomes:

e Expanded Reach and Accessibility: Digital channels
can deliver extension services to geographically remote
or underserved farmers who might rarely receive in-
person visits. For example, mobile phone networks now
cover many rural areas, so that SMS or voice advisories
can reach farming communities even without Internet
5%, Empirical evidence suggests that simple
interventions like text message reminders can nudge
farmers to follow planting or application schedules. By
overcoming distance barriers, digital extension
dramatically increases the number of farmers reached
per extension agent, making advice more inclusive and
timely [,
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Knowledge Exchange and Peer Learning: Interactive
digital platforms enable two-way communication and
networking among farmers and experts. Mobile apps,
social media groups and discussion forums allow
farmers to share experiences, ask questions and co-create
knowledge. For instance, moderated WhatsApp groups
have been used to post pictures of crop issues and receive
expert guidance, facilitating real-time farmer-to-farmer
learning 4 7. Video-sharing platforms let farmers view
practical demonstrations; in one trial, farmers who
watched a short instructional video on maize
management had yields about 10% higher than those
who did not. Such multimedia learning tools can teach
complex techniques (for example, pest identification or
bio-fertiliser preparation) more effectively than text
alone 17,

Personalized, Data-driven Advice: Digital extension
systems can leverage data (weather, soil, market) to
tailor recommendations to local conditions. Smartphone
apps and web services can integrate GPS, weather
forecasts and crop models to advise when to irrigate,
apply fertilisers or schedule planting 8, On-farm loT
sensors (soil moisture probes, weather stations) can
monitor field conditions in real time and automatically
trigger alerts (e.g. “soil dry irrigate now”) 1, Unmanned
aerial vehicles (drones) and satellites provide high-
resolution imagery to detect pest outbreaks or nutrient
deficiencies; extension officers can then send targeted
advice to affected farmers. These data-driven approaches
help optimize input use and increase resilience. Pilot
projects indicate that such precision advisories can
improve yields by up to 2030%, as farmers make more
timely and accurate decisions ['4,

Strengthening Traditional Extension: Digital tools
often work best when integrated with conventional
extension. Studies consistently find that combining face-
to-face training with digital follow-up yields the
strongest impact. For example, a controlled study in
South Asia showed that farmers receiving both
classroom training on fertiliser use and subsequent SMS
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recommendations at a much higher rate than those who
only had training or only had messages 7). The mobile
reminders served as a “nudge”, reinforcing learning and
reducing forgetfulness. Similarly, extension videos
shown in field schools, supplemented by online quizzes
or call-in support, led to higher adoption of practices than
either method alone. Thus, digital extension can amplify
the effect of on-site programs by providing continuous
support 272,

Market Integration and Livelihoods: Digital advisory
platforms can also incorporate market services, thereby
improving farmers’ incomes and livelihoods. Many
mobile and web platforms provide up-to-date market
price information, enabling farmers to choose when and
where to sell for better profit. Studies have shown that
access to price data through SMS or apps can shrink the
price gap between farmers and traders [€l. Other
platforms link farmers directly to buyers or input
suppliers via e-commerce functions. For example, digital
marketplaces have allowed farmer cooperatives to
negotiate bulk sales of crops or livestock, bypassing
intermediaries. These integrations of extension with
market information and e-commerce enhance the
economic impact of extension services [*41,

Efficiency and Feedback Loops: Digital tools allow
extension content to be scaled efficiently. Once a piece
of content is developed (say, a video tutorial or an
interactive FAQ), it can be distributed to thousands of
farmers at minimal additional cost. This contrasts with
in-person training, which requires new physical sessions
for every group [™®l. Furthermore, digital platforms can
collect feedback and usage data that inform continuous
improvement. Many systems track how farmers interact
with messages (e.g. which links are clicked, quiz scores,
or which questions are asked) %, Extension programs
can use this feedback to identify information gaps and
refine content. For instance, if many users ask about a
particular pest, new advisories can be created to address
it. In this way, digital extension not only disseminates
knowledge efficiently but also generates valuable data

reminders about application timing adopted the

for learning and adaptation 51,

Table 1: Comparative summary of digital extension tools and their impacts [ 12 18,31, 46,59, 74]

Tool/Platform Description

Key Impacts and Benefits

Bulk text messages sent to farmers’
phones (e.g. weather alerts, reminders,
price updates).

SMS Allerts (text
messaging)

Very low-cost, broad reach; improves information timeliness. Studies show

modest increases in practice adoption (often 1020% higher adoption rates)

among farmers receiving well-designed SMS advice. Effective for weather
and market updates.

Phone system with prerecorded audio
menus (farmers call in or receive
automated calls).

Interactive Voice
Response (IVR)

Inclusive of low-literacy users; supports two-way queries. Evidence
indicates IVR can improve adoption of simple practices (e.g. in cotton,
farmers using IVR showed higher uptake of improved seeds).

Smartphone applications offering
interactive advisory functions (e.g. pest
diagnostics, decision-support, training

modules).

Mobile Apps
(smartphone)

Delivers rich multimedia content (images, video). Personalizes
recommendations via GPS, input data. Pilot projects report significant
knowledge gains and yield improvements (e.g. 2030% productivity increase
in engaged users).

Web Portals / E- Online platforms with knowledge

Aggregates scientific and local content; facilitates research-to-farmer
linkages. E-learning courses raise farmer skills (e.g. in business or finance).

Facebook.

Learning libraries, tutorials and forums. Enables networking among extension actors and stakeholders.
- . - Facilitates peer-to-peer knowledge sharing; rapid dissemination of best
. . Farmer discussion groups and advisory - . ;
Social Media channels on platforms like WhatsA practices and alerts. Many farmers (especially youth) engage in
Networks P Pp. WhatsApp/Telegram groups for advice; these communities have shown high

information uptake during events (e.g. pandemic).

Call Centers / Telephone helplines where farmers can

Provides on-demand, personalized support. Builds trust and can solve
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Hotlines call agronomists or extension agents

directly.

specific problems. Used for market inquiries, animal health advice, etc.
Capacity is limited by available agents, but it gives farmers 24/7 support
when staffed well.

Computer or mobile tools
(models/calculators) for nutrient planning,
pest forecasting, etc.

Decision Support
Systems (DSS)

Optimizes input use based on models. Helps tailor fertilizer or pesticide
recommendations. Studies report that DSS-based advice leads to more
accurate decisions (1540% better yields/input balance) than unaided
guesswork.

Satellite & Remote | Crop monitoring via satellite imagery or
Sensing aerial sensors.

Enables near-real-time assessment of crop conditions at regional scales.
Triggers targeted advisories (drought warnings, pest outbreaks). Helpful for
government or NGO early warning systems that issue proactive
recommendations to farmers.

Drones (UAV  |Unmanned aerial vehicles capturing high-

Detects field-scale issues (pests, nutrient deficiencies) not visible from
ground. Provides detailed maps for precision recommendations (e.g. site-

imagery) resolution field data. specific fertiliser application). Currently more common in high-value or
large farms, but costs are decreasing.
. . Provides real-time field data. Automates alerts (e.g. “irrigate now”).
loT Sensor Farm-based sensors (soil moisture, Improves resource efficiency (pilot projects report ~2030% water or input
Networks temperature, etc.) connected to networks.

savings). Also builds a data history for each farm over time.

Al Chatbots /
Virtual Assistants

Chat-based advisory services on mobile
(text or voice), powered by Al.

Offers 24/7 Q&A in local languages. Handles large volumes of common

queries. Early examples (e.g. PlantVillage chatbot) show high accuracy in

diagnosing plant diseases from photos and advising on remedies. Enables
personalized, instant support at scale.

Blockchain
Platforms

Secure digital ledgers for traceability and
record-keeping.

Ensures integrity of advisory content and transactions. For example,
recordings on a blockchain can verify that a farmer completed a training or
followed a protocol. Builds trust (e.g. buyers can confirm sustainable
practices) and can link to premium markets (like carbon credits).

Allows flexible, self-paced learning. Completion certificates can motivate

E-learning/MOQCs

Structured online courses or webinars for
farmers.

engagement. Expands training capacity (hundreds can attend a MOOC
simultaneously) and improves knowledge on topics ranging from finance to

climate-smart practices.

Constraints
Despite the promise of digital extension, multiple constraints
can limit its effectiveness:

Infrastructure and Connectivity: Many rural farming
areas lack reliable internet or mobile coverage. Even in
villages with nominal coverage, frequent network
outages or slow data speeds can prevent farmers from
accessing online tools. Without this basic infrastructure,
digital services fail for example, a planned SMS alert
may simply never arrive (%, Unreliable electricity is
another hurdle, as phones and data devices cannot be
charged consistently. These gaps mean that advanced
smartphone apps or real-time data services may not reach
their target users at all (%201,

Device Access and Digital Literacy: A significant
portion of smallholder farmers own only basic feature
phones or no mobile device, making them unable to use
smartphone apps or web platforms. Even when farmers
do have devices, many have limited experience using
them. Low literacy levels mean text-based advice may
be hard to understand . Farmers may also distrust or
feel uncomfortable with new technology. To address
this, programs often include training on ICT skKills,
deploy services via voice calls (IVR) instead of text, or
use in-person extension workers to assist farmers in
using the tools [,

Language and Cultural Barriers: Digital content often
needs to be highly localized to be effective. Advice
delivered in an official language or using technical terms
may be confusing or irrelevant to local farmers. Cultural
factors also play a role: farmers may prefer advice from
a known local adviser than from an impersonal mobile
message [, Gender norms can limit technology access
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(for instance, women may not own phones or may not be
the decision-makers on farm). If these social dynamics
are not considered, digital extension can inadvertently
exclude vulnerable groups. Successful initiatives invest
in translating content into local languages, using
culturally relevant examples and involving trusted
community members in promotion #71,

Content Relevance and Overload: The quality and
timing of digital messages are critical. Sending generic
or outdated advice can do more harm than good, as
farmers quickly ignore irrelevant information. Digital
programs sometimes overwhelm farmers with frequent
alerts (message fatigue) [621. Moreover, if the advice does
not match the farmer’s actual constraints (e.g. advising
irrigating when no water is available), it will be
disregarded. Thus, content must be carefully tailored and
updated, preferably with farmer feedback loops to ensure
relevance. Otherwise, the digital channel becomes a
noise source rather than a help 31,

Economic and Institutional Barriers: While
distributing digital content is cheap, creating and
maintaining it is not free. Developing quality apps,
maintaining servers or hiring technical staff requires
funding. Many pilot projects are grant-funded with no
clear plan for sustaining operations 24, When initial
funding ends, services often stop, leaving farmers
stranded. On the demand side, costs can also be a barrier:
farmers may have to pay for data bundles or premium
services, which low-income farmers may not afford.
Institutional factors matter as well: extension agencies
may lack the budget, technical expertise or incentives to
adopt digital methods. These issues lead to low
scalability: if a service can’t find long-term support, it
won’t grow beyond the pilot phase (2.
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e Regulatory and Policy Gaps: The regulatory
environment for digital agriculture is often weak. In
many countries, there are no clear policies on e-
agriculture, data privacy or spectrum allocation for rural
telecoms. Without supportive regulations, private
companies may not invest in rural connectivity and
farmers may be uncertain about sharing their data. For
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example, unclear data governance can cause farmers to
distrust apps that collect farm information. Institutional
coordination is also often lacking: agricultural, ICT and
telecommunication agencies may not align their
strategies. To address this, governments need to develop
national e-agriculture strategies, data protection laws and
standards for digital services I,

Table 2: Barriers to digital agricultural extension and mitigation strategies [2% 34 35,48, 63, 76]

Barrier/Constraint

Description and Implication

Mitigation Strategy

Poor connectivity and
network coverage

Rural areas may lack reliable mobile or
internet signal, limiting access to online
services.

Invest in rural broadband infrastructure; provide offline-capable
apps; use SMS/IVR systems that work in low-signal areas.

Unreliable electricity supply

Frequent power outages or no electricity
means devices cannot be charged or used
consistently.

Promote solar chargers and battery backups; deploy community
charging stations; use low-power technologies.

Limited access to devices

Many smallholders own only basic phones or
no device, precluding use of apps or web
tools.

Subsidize affordable smartphones; enable shared community
devices (e.g. village kiosks); ensure core services work on basic
phones.

Low digital literacy

Farmers may not know how to use apps or
interpret complex digital content.

Offer training in ICT use; use simple interfaces (icons, voice
prompts); engage local agents to assist technology use.

Language and cultural
barriers

Advice not in local language or culturally
relevant can be ignored or misunderstood.

Localize content into native languages; involve community
leaders in design; use multimedia (audio, video) with cultural
context.

Lack of trust / preference
for tradition

Skepticism of digital advice or habit of face-
to-face learning can hinder adoption.

Build trust via demonstration plots and pilot success stories;
combine digital info with personal visits; engage respected local
champions.

High cost of data and

Data plans or app fees may be prohibitive for

services low-income farmers.

Negotiate zero-rating for agricultural content with telecoms;
provide public Wi-Fi or subsidized data; offer basic services free
with premium options.

Gender and inclusion gaps

Women and marginalized groups often have
less access to phones and extension services.

Implement women-focused digital literacy programs; schedule
content delivery at convenient times; ensure female extension
workers participate.

Limited ICT capacity of

extension system manage digital programs.

Extension staff lack skills or resources to

Train extension personnel in digital tools; hire ICT specialists;
allocate budget for technology; create dedicated digital extension
units.

frameworks

Weak policy and regulatory| Absence of supportive e-agriculture policies,
data standards or telecom regulation.

Formulate national e-agriculture strategies; regulate for inclusive
access; set standards for data sharing and quality of digital
services.

Emerging Innovations

The landscape of digital agricultural extension continues to

evolve with new technologies and approaches:

o Artificial Intelligence (Al) and Data Analytics: Al and
machine learning are increasingly used to analyze
agricultural data and generate advanced advisories.
Chatbots powered by Al can answer farmers’ questions
in local language on demand (via text or voice). For
example, some apps allow farmers to send a photo of a
diseased plant and receive instant diagnosis and
treatment advice 4. Machine learning models trained on
weather, soil and yield data can predict pest outbreaks or
optimal planting dates with greater accuracy. In one
project, Al-driven models increased the accuracy of
fertilizer recommendations by up to 40% compared to
traditional guidelines. As Al matures, it promises more
predictive, personalised farming advice [*4],

e Internet of Things (IoT) and Sensor Networks: The
loT connects sensors and devices across the farm.
Wireless soil moisture probes, temperature sensors and
smart weather stations can continuously monitor field
conditions. These devices automatically feed data into
advisory systems; for example, a sudden drop in soil
moisture can trigger an SMS to irrigate fields. Small
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solar-powered sensors enable this even off-grid (541, Pilot
schemes have shown that farmers using loT-driven alerts
can achieve significant input savings (water, fertiliser)
by optimising timing. Networked sensors also feed into
regional databases, improving the accuracy of weather
and pest forecasts for all farmers 561,

Drones and Remote Sensing: Drones (unmanned aerial
vehicles) are becoming more affordable and are used to
capture high-resolution images of individual farms.
Extension programs can analyze these images to detect
issues like pest damage or nutrient deficiency before they
spread 3. For example, drones equipped with
multispectral cameras have been used in cotton and rice
fields to create vegetation maps; these maps helped focus
extension visits on problem hotspots. On a broader scale,
satellite remote sensing (from open-data sources) can
reveal trends across large agricultural areas, informing
early-warning advisories for drought or disease. These
technologies enable a shift from reactive to proactive
extension [,

Blockchain and Digital Credentials: Blockchain is
being explored to increase transparency and trust in
agricultural services. In digital extension, one idea is to
record training attendance, certifications or input
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transactions on a distributed ledger. For instance, if a
farmer completes an official training via an app, this
could be logged immutably %771, Buyers or certification
bodies could then wverify that a farmer used
recommended sustainable practices. Pilot projects in
supply chain traceability suggest that when data are
securely shared, farmers can gain access to premium
markets (for example, carbon credit schemes).
Blockchain can thus extend the value of extension by
linking advice to market incentives [37],
Augmented/Virtual Reality (AR/VR): Immersive
technologies are beginning to be applied to agricultural
education. AR apps on smartphones can overlay digital
information on real-world scenes: for example, a farmer
viewing a crop through an AR app might see overlaid
labels pointing out weed species or showing root growth
(%1, VR simulations are used in some training programs
to let farmers “experience” mechanized operations or
visualize planting techniques. While these remain
nascent for smallholder extension, initial trials (for
example, VR maize planting simulations) show promise
as engaging learning tools, especially for younger
farmers and extension trainees 241,

Big Data and Cloud Platforms: Aggregating
agricultural data in the cloud enables more powerful
analysis.  National agriculture  ministries  are
experimenting with data platforms that combine satellite
imagery, market prices, research outputs and extension
records. Analysts can query these large databases to
identify patterns (e.g. which regions underutilise certain
inputs). Such insights can shape extension priorities (¢,
Cloud-based services also allow developers to build new
advisory apps more easily by accessing common datasets
(e.g. open weather APIs) rather than collecting data from
scratch. This ecosystem approach fosters innovation by
connecting developers, researchers and farmers [,

Policy and Practice Implications
The evidence on digital extension has important implications
for policy-makers and practitioners:

Infrastructure Investment: Policymakers should
prioritise extending connectivity to rural areas. This
includes not only mobile broadband and internet but also
reliable power sources. For example, governments can
incentivize telecom companies to build towers in farming
regions, or support community Wi-Fi schemes. Off-grid
solar power or charging stations can keep devices
running. Such infrastructure is the foundation without it,
advanced digital tools cannot reach farmers [?°1,
Capacity Building: Extension personnel must be
equipped to use and support digital tools. This means
training existing extension agents in digital literacy and
advisory software. Agricultural education curricula and
professional training should include modules on ICT use.
Some countries have created “Digital Extension Officer”
positions whose role is to integrate ICT into the
extension system [, Capacity building also applies to
farmers: basic training on how to use a new app or
interpret a digital message can greatly increase adoption.
Extension agencies should allocate time and resources
for this training [,

Data Governance and Standards: As digital extension
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grows, clear policies on data use are essential.
Governments need to establish regulations on data
privacy, farmer consent and information sharing. For
instance, a national e-agriculture policy might require
that farmer data collected by public agencies be used
only for farmers’ benefit and not shared externally
without permission [, At the same time, setting open
data standards (for weather, land use, etc.) allows various
apps to interoperate and reuse data, fostering a digital
ecosystem rather than isolated silos (%],

Inclusivity and Equity: Digital strategies must
explicitly address inequities. Gender-responsive policies
are needed so women farmers benefit equally. This
might involve ensuring content reaches women’s
networks or using communication channels that women
access (e.g. voice messages if women share phones) [0,
Programs can set participation targets for women and
marginalized groups. Accessibility features (audio
instructions, icon-based interfaces) should be standard.
Policies promoting universal access (e.g. community
technology centers) help ensure smallholders are not left
out [€],

Partnerships: Public-private partnerships (PPPs) can
leverage the strengths of different actors. For example,
telecom companies have technical capacity, while local
NGOs have community trust (571, Policies can encourage
collaborations such as allowing private aggrotech start-
ups to test solutions with extension agencies.
International and regional cooperation (e.g. within
ASEAN or African Union) can facilitate sharing of best
practices and joint investment in cross-border digital
infrastructure. Funding mechanisms (grants, matched
funds) that require partnerships can align incentives 2,
Sustainable Financing: Digital extension initiatives
should aim for financial sustainability. Governments
should budget for digital components (software
development, data costs) as part of extension budgets,
not rely solely on short-term project funding 58,
Innovative models can be explored: for example, a
mobile advisory service might be free to farmers but
financed by charging agribusinesses or banks for
integrated marketing/credit services. Subsidies or
vouchers could lower farmer costs initially. Policies that
encourage startup incubators or investment in agri-tech
can also stimulate financially viable solutions 51,
Monitoring and Evaluation (M&E): Digital platforms
generate rich usage data that should be incorporated into
extension M&E. Extension agencies should track not
only outputs (number of messages sent) but also
outcomes (response rates, changes in practices) [,
Policies can mandate the use of dashboards that monitor
key indicators across all digital tools. Regular impact
assessments comparing regions or systems with/without
digital interventions can inform scaling decisions. By
institutionalizing M&E of digital outreach, programs can
iterate and improve continuously 2,

Integration with Sectoral Policies: Digital extension
should be integrated into broader agricultural and rural
development strategies. For example, linking digital
extension platforms with e-health or e-education
initiatives in villages can create synergy [’® &1, Climate
adaptation policies can include digital early warning
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systems as part of extension. Trade and market policies
can coordinate with extension to ensure that information
flows along value chains. In short, digital advisory
services should not be treated in isolation but embedded
within the national development agenda 7. In sum,
enabling policies are as important as technological
innovation. By investing in infrastructure, skills and
governance, governments can create an environment
where digital extension thrives. Public and private
stakeholders must align to support scaling, while
ensuring that digital extension contributes to inclusive,
sustainable agricultural development [ 151,

Conclusion

Digital agricultural extension represents a transformative
opportunity for farming communities. This review has shown
that ICT tools from basic SMS alerts to advanced Al
diagnostics can substantially enhance the reach and
effectiveness of extension services. When well-implemented,
digital advisories increase adoption of improved practices
and boost yields. Case studies around the world provide
evidence of real benefits: improved fertilizer use in Nepal,
higher rice yields in randomized trials and better market
outcomes in farmers linked by mobile networks. However,
the promise of digital extension is balanced by significant
challenges. Infrastructure gaps, social inequalities and
capacity constraints can hinder impact. Our synthesis
indicates that technology alone is not a silver bullet:
supportive context and human factors are critical. Digital
interventions must be co-designed with farmers, integrated
with traditional advisory methods and supported by
investment in rural connectivity and training. Otherwise even
the most advanced app or sensor can be under-utilized or
abandoned. Emerging technologies add to the optimism. 10T,
drones, Al and others could make extension more precise and
data-rich than ever. Yet these innovations will only succeed
if they are inclusive and user-centred. In practice, the most
successful models tend to blend the new with the old for
example, delivering basic advisories via SMS while piloting
smartphone apps with young farmers. Policy-makers and
extension leaders should view digital tools as an extension of
their toolbox, not a replacement. Looking forward,
coordinated action will be essential. Extension programs
should incorporate digital strategies into their core plans, with
dedicated budgets and metrics. Governments must create
enabling environments (infrastructure, regulation, financing).
Researchers should rigorously test new approaches and
identify what works across contexts. If these elements are
aligned, digital agricultural extension has the potential to
accelerate sustainable intensification and climate resilience
on a global scale. The evidence to date inspires optimism:
with continued research, investment and collaboration,
digital extension can significantly contribute to sustainable
agriculture and rural development worldwide.
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