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Introduction: 

The rapid proliferation of Information 

and Communication Technology (ICT) in 

emerging economies has created 

unprecedented opportunities to transform 

agricultural systems and improve rural 

livelihoods. Digital agricultural advisory 

services, encompassing mobile applications, 

voice- based platforms, and integrated data 

systems, have emerged as powerful 

mechanisms to bridge information gaps that 

have historically constrained smallholder 

farmers. This comprehensive analysis 

examines the empirical evidence 

demonstrating how ICT-enabled advisory 

services enhance crop productivity and farmer 

livelihoods across emerging economies, 

highlighting key implementation strategies, 

measurable outcomes, and critical success 

factors. 

Digital Agricultural Extension: Paradigm 

Shift in Rural Information Systems 

Technological Infrastructure and 

Accessibility 

The foundation of ICT-enabled 

agricultural 

 

 

 

 

 

 

agricultural advisory services lies in the 

widespread adoption of mobile technology 

across emerging economies. Mobile phone 

penetration has reached remarkable levels, 

with over 70% of rural populations in 

developing countries now having access to 

mobile devices. This technological 

accessibility has enabled the development of 

sophisticated digital platforms that deliver 

real-time, location-specific agricultural 

information directly to farmers' mobile 

devices.[1] 

Digital agricultural extension services 

(DAES) represent a fundamental paradigm 

shift from traditional extension methods, 

which were characterized by high costs, 

limited reach, and inconsistent information 

delivery. Traditional extension systems 

typically maintained farmer-to- agent ratios of 

1:3000, whereas digital platforms can achieve 

ratios as favorable as 1:500 while delivering 

information in real-time rather than days or 

weeks. This transformation has enabled 

agricultural advisory services to reach 

previously  

 

 

Impact of ICT-Enabled Advisory Services on Crop Productivity and Farmer 

Livelihoods: Evidence from Emerging Economies 

Swarima Singh*, Dr. Neha Singh 
 

Swarima Singh*, Dr. Neha Singh 

Department of Agricultural Extension Education 

 Acharya Narendra Deva University of Agriculture & Technology, Kumarganj, Ayodhya, U.P, 

India – 224229 
 



  

 E-ISSN: 2583-5173                 Volume-4, Issue-5, October, 2025 

New Era Agriculture  
Magazine 

 

previously underserved populations at 

unprecedented scale and efficiency.[2] 

Core Components of ICT-Enabled Advisory 

Services 

Modern ICT-enabled advisory services 

integrate multiple technological components to 

create comprehensive support systems for 

farmers. Smartphone applications provide 

instant access to farming advice, market 

prices, and weather forecasts, while USSD 

services allow farmers without smartphones to 

access vital information through text-based 

systems. Interactive Voice Response (IVR) 

systems offer audio-based advice in local 

languages, addressing literacy barriers that 

have historically limited information access in 

rural communities.[2] 

Advanced technologies including 

satellite-based crop monitoring, artificial 

intelligence, and machine learning algorithms 

enable the provision of personalized advisory 

services tailored to specific farming contexts. 

These technologies analyze vast amounts of 

data to generate insights on optimal planting 

times, customized fertilizer recommendations, 

pest and disease management strategies, and 

market trend predictions.[2] 

Empirical Evidence of Productivity 

Improvements 

Quantitative Impact on Crop Yields 

Substantial empirical evidence 

demonstrates significant positive impacts of 

ICT-enabled advisory services on crop 

productivity across emerging economies. 

Meta-analyses of digital information 

interventions show consistent improvements in 

fertilizer adoption, crop yields, and farmer 

income. Studies from Tanzania revealed that 

AI-powered agricultural applications helped 

increase crop yields by up to 30% for rural 

farmers, with particularly notable 

improvements in sweet potato cultivation 

through the Kiazi Bora application.[3][4] 

Research conducted in India provides 

compelling evidence of productivity gains 

from personalized digital extension services. 

Farmers utilizing customized digital advisory 

platforms demonstrated significantly higher 

input intensity, production diversity, crop 

productivity, and crop income compared to 

control groups. The impact was particularly 

pronounced in areas affected by weather 

shocks, where digital advisory services helped 

farmers achieve nearly 10% higher harvests 

compared to farmers without access to such 

services.[5][6] 

Scale and Cost-Effectiveness 

The economic efficiency of digital 

advisory services represents a crucial 

advantage over traditional extension methods. 

The Global Commission on Adaptation 

reported an average annual cost of just $1.75 

per farmer across 15 climate-informed 

advisory services, demonstrating remarkable 
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cost- effectiveness. In India's Odisha state, the 

Ama Krushi voice-based digital agricultural 

advisory service reached 1.4 million farmers at 

a cost of only $0.70 per farmer annually, later 

expanding to serve nearly 7 million farmers at 

$0.15 per farmer annually when operated as a 

government service.[6] 

Studies indicate that digital advisory 

services can generate substantial returns on 

investment, with farm profit analyses 

suggesting benefit-cost ratios of $9-$15 in 

agricultural profits for every $1 invested, 

solely considering impacts in areas affected by 

weather extremes. When accounting for the 

full range of benefits including reduced crop 

losses from pests and diseases and improved 

resilience to climate variability, the true 

benefit-cost ratio is likely substantially 

higher.[6] 

Regional Case Studies and Implementation 

Models 

Evidence from Nigeria demonstrates 

the transformative potential of digital 

extension services in Sub-Saharan Africa. 

Digital platforms have enabled significant 

improvements in agricultural productivity, 

with crop yield improvements ranging from 

15-30% compared to traditional methods. The 

integration of satellite-based crop monitoring, 

artificial intelligence, and machine learning 

has facilitated real-time crop health 

assessment, early detection of pest and disease 

outbreaks, and optimized resource 

utilization.[2] 

In Kenya, advisory services delivered 

through voice and text messages have 

successfully connected farmers with local 

markets and traders, resulting in improved 

profitability and reduced transaction costs. 

Ethiopian farmers utilizing mobile services 

have demonstrated enhanced ability to 

negotiate better prices with commission agents 

and traders while reducing transportation costs 

and facilitating easier marketing of farm 

products.[7] 

Livelihood Enhancement and 

Socioeconomic Impacts 

Income Diversification and Market Access 

ICT-enabled advisory services have 

created significant opportunities for income 

diversification and enhanced market access 

among smallholder farmers. Mobile 

applications enable direct connections between 

farmers and buyers, reducing dependence on 

intermediaries and lowering transaction costs. 

Price transparency provided through digital 

platforms allows farmers to negotiate better 

prices for their produce, leading to improved 

income and capturing a larger share of market 

value.[8] 

The Ricult mobile application, 

launched in Pakistan and expanded to 

Thailand, exemplifies the potential for ICT 

platforms to transform farmer livelihoods. By 
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August 2017, Ricult had provided over 

$77,000 worth of farm inputs to more than 150 

farmers on credit, replacing exploitative loan 

arrangements where farmers previously paid 

four to five times more to informal lenders. 

The platform's comprehensive approach, 

including weather forecasting, direct buyer 

connections, and personalized agronomic 

advice, resulted in 50% increases in crop 

yields and 30-40% improvements in farmer 

profits.[9] 

Financial Inclusion and Credit Access 

Digital platforms have significantly 

enhanced financial inclusion among 

smallholder farmers, providing access to 

formal financial systems that were previously 

inaccessible. Mobile banking and digital 

payment solutions enable farmers to receive 

payments promptly and access credit for 

essential agricultural inputs and equipment. 

Applications like M-PESA in Kenya and 

similar platforms in the Philippines have 

gained widespread acceptance as safe, 

convenient methods for receiving payments 

and storing money.[10][8] 

Agricultural insurance products 

delivered through mobile platforms have 

demonstrated substantial impact on farmer 

livelihoods. In Kenya, users of Kilimo 

Salama's agricultural insurance products 

experienced production increases averaging 

more than 50%, highlighting the importance of 

risk management tools in agricultural 

development. These digital financial services 

enable farmers to invest in farm 

improvements, subsequently boosting 

productivity and contributing to overall 

agricultural development.[10] 

Gender Inclusivity and Women's 

Empowerment 

ICT-enabled advisory services have 

proven particularly effective in addressing 

gender disparities in agricultural extension 

access. Traditional extension systems often 

failed to reach women farmers effectively, but 

digital platforms provide direct access to 

information regardless of gender, location, or 

social status. The Kiazi Bora application in 

Tanzania specifically targeted women farmers 

involved in sweet potato cultivation, providing 

step-by-step guidance in Kiswahili and 

offering AI- powered voice assistance for 

farmers with limited literacy.[3][2] 

Evidence suggests that digital 

extension services significantly improve 

women farmer engagement compared to 

traditional methods, contributing to enhanced 

economic independence and agricultural 

decision-making capacity. These platforms 

have broken down barriers to agricultural 

knowledge and empowerment by providing 

information in native languages and utilizing 

voice technology to overcome literacy 

constraints.[2] 
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Climate Resilience and Sustainable 

Agricultural Practices 

Weather-Responsive Advisory Systems 

ICT-enabled advisory services have 

demonstrated exceptional effectiveness in 

helping farmers adapt to climate variability 

and extreme weather events. Digital platforms 

provide real-time weather forecasts, pest 

warnings, and climate-responsive 

recommendations that enable proactive farm 

management. The Ama Krushi service in India 

exemplifies this approach, delivering weekly 

mobile messages with timely, localized advice 

such as alerts to harvest crops early before 

forecasted heavy rainfall and pest management 

recommendations based on crowdsourced 

information.[6] 

The impact of climate-responsive 

advisory services becomes particularly evident 

during extreme weather events. Research 

shows that farmers receiving digital advisory 

services experience significantly reduced crop 

losses during weather shocks, with severe crop 

loss rates declining by 10% overall and 26% 

specifically for losses due to pests and 

diseases. In areas experiencing excess rainfall, 

farmers with access to digital advisory services 

achieved nearly 10% higher harvests compared 

to control groups, while those facing 

inadequate rainfall demonstrated 21% lower 

rates of severe crop loss.[6] 

Environmental Sustainability and Resource 

Optimization 

Digital advisory platforms promote 

sustainable agricultural practices through 

precision agriculture tools and resource 

optimization recommendations. Mobile 

applications integrated with Internet of Things 

(IoT) devices enable real-time monitoring of 

soil moisture, crop health, and environmental 

conditions, allowing farmers to optimize water 

usage, fertilizer application, and pest 

management strategies. These technologies 

reduce environmental impact while 

maximizing productivity, contributing to long-

term agricultural sustainability.[2] 

Studies indicate that farmers utilizing 

precision agriculture tools through mobile 

platforms achieve significant improvements in 

resource use efficiency. Digital platforms 

providing soil analysis, weather data, and 

crop-specific recommendations enable farmers 

to reduce input costs while maintaining or 

increasing yields. This optimization approach 

contributes to environmental conservation 

while enhancing farm profitability, creating 

win-win outcomes for farmers and 

ecosystems.[11] 

Implementation Challenges and Success 

Factors 

Digital Divide and Infrastructure 

Limitations 
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Despite the substantial potential of 

ICT-enabled advisory services, implementation 

faces significant challenges related to digital 

infrastructure and access inequalities. The 

digital divide remains a critical barrier, 

particularly in remote rural areas where 

internet connectivity is limited or unreliable. 

Infrastructure limitations, including 

inconsistent electricity supply and poor 

telecommunications networks, constrain the 

effectiveness of digital platforms in reaching 

the most marginalized farming 

communities.[12] 

Digital literacy represents another 

substantial challenge, as many smallholder 

farmers lack the technical skills necessary to 

effectively utilize mobile applications and 

digital platforms. Language barriers further 

complicate access, as many digital platforms 

are developed in dominant languages rather 

than local dialects spoken by target farming 

communities. Addressing these challenges 

requires comprehensive capacity-building 

initiatives and culturally appropriate platform 

design.[13] 

Content Relevance and Localization 

The effectiveness of ICT-enabled 

advisory services depends heavily on the 

relevance and specificity of information 

provided to individual farmers. Generic 

recommendations delivered through blanket 

messaging systems often fail to address the 

diverse needs of smallholder farmers operating 

in varied agroecological conditions. Successful 

digital platforms must provide location-

specific, crop- appropriate, and context-

sensitive advice that considers local soil 

conditions, climate patterns, and market 

dynamics.[14] 

Research emphasizes the importance of 

two-way communication systems that enable 

farmers to provide feedback and request 

specific information. Digital platforms that 

facilitate farmer-to- platform communication 

and peer-to-peer knowledge sharing 

demonstrate higher adoption rates and greater 

impact on agricultural outcomes. The 

integration of crowdsourced information, such 

as pest outbreak reports and local market 

conditions, enhances the relevance and 

accuracy of advisory services.[14] 

Institutional Support and Policy 

Framework 

The success of ICT-enabled advisory 

services requires supportive institutional 

frameworks and policy environments that 

facilitate technology adoption and integration 

with existing agricultural systems. 

Government support for digital infrastructure 

development, telecommunications regulation, 

and agricultural extension policy significantly 

influences the scalability and sustainability of 

digital platforms. Public-private partnerships 

have proven effective in leveraging 
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government resources with private sector 

innovation and efficiency.[7] 

Extension service integration 

represents a critical success factor, as digital 

platforms work most effectively when 

complementing rather than replacing 

traditional extension services. Hybrid 

approaches that combine digital information 

delivery with in-person support and training 

demonstrate superior outcomes compared to 

purely digital or traditional methods. Training 

extension agents to utilize and support digital 

platforms enhances overall system 

effectiveness and farmer adoption rates.[14] 

Future Directions and Scaling 

Opportunities 

Technological Advancement and Integration 

The future of ICT-enabled agricultural 

advisory services lies in the integration of 

advanced technologies including artificial 

intelligence, machine learning, and blockchain 

systems. AI- powered platforms can provide 

increasingly sophisticated personalized 

recommendations based on individual farm 

data, weather patterns, and market conditions. 

Machine learning algorithms enable 

continuous improvement of advisory services 

through analysis of farmer feedback and 

outcome data.[6] 

Blockchain technology offers 

significant potential for enhancing 

transparency and traceability in agricultural 

supply chains while providing secure 

platforms for farmer data management and 

financial transactions. The integration of 

satellite imagery, drone technology, and IoT 

sensors creates comprehensive farm 

monitoring systems that enable precise, real-

time agricultural management 

recommendations.[2] 

Scaling Strategies and Sustainability 

Models 

Achieving scale in ICT-enabled 

advisory services requires sustainable 

financing models that ensure long-term 

platform viability while maintaining 

affordability for smallholder farmers. 

Successful scaling strategies often combine 

multiple revenue streams including 

government funding, development 

organization support, private sector 

partnerships, and user fees for premium 

services. Freemium models that provide basic 

services free of charge while offering 

advanced features for payment have 

demonstrated effectiveness in expanding 

access while generating sustainable revenue.[9] 

The development of local capacity for 

platform maintenance, content development, 

and farmer support represents a crucial 

element of sustainable scaling. Training local 

organizations, cooperatives, and extension 

services to operate and maintain digital 

platforms reduces dependence on external 
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technical support while creating local 

employment opportunities and ensuring 

cultural appropriateness of services. 

Conclusion 

The empirical evidence from emerging 

economies demonstrates unequivocally that 

ICT-enabled advisory services generate 

significant positive impacts on crop 

productivity and farmer livelihoods. Digital 

platforms have proven capable of delivering 

cost-effective, scalable agricultural extension 

services that reach previously underserved 

populations while providing personalized, 

timely, and actionable information. The 

documented improvements in crop yields, 

ranging from 15-30% across multiple contexts, 

combined with enhanced market access, 

financial inclusion, and climate resilience, 

establish ICT-enabled advisory services as 

powerful tools for agricultural development. 

However, realizing the full potential of 

these technologies requires addressing 

persistent challenges related to digital 

infrastructure, literacy, and content 

localization. Successful implementation 

depends on supportive policy frameworks, 

institutional integration, and sustainable 

financing models that ensure long-term 

viability. As emerging economies continue to 

invest in digital infrastructure and 

technological capacity, ICT-enabled advisory 

services will play an increasingly central role 

in agricultural transformation, food security 

enhancement, and rural poverty reduction. 

The evidence presented underscores 

the critical importance of continued investment 

in digital agricultural technologies, with 

particular emphasis on ensuring equitable 

access and culturally appropriate 

implementation. By addressing existing 

barriers and leveraging emerging technological 

opportunities, ICT-enabled advisory services 

can contribute significantly to achieving 

sustainable agricultural development goals 

while improving the livelihoods of millions of 

smallholder farmers across emerging 

economies 
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