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ABSTRACT 

Uganda has made outstanding progress in agricultural output, which is crucial for preserving the 

safety of the country's food supply. The role of technology and digitization in promoting 

sustainable agriculture practices in Uganda. The case study will focus on various innovative 

initiatives and solutions that have been implemented in the country to enhance agricultural 

productivity, reduce environmental impact, and improve livelihoods. By examining the current 

state of technology adoption in Ugandan agriculture, analyzing successful case studies, and 

identifying challenges and opportunities, this research will provide valuable insights into the 

potential of technology and digitization to drive sustainable agricultural development in Uganda." 

Keywords: Agricultural digitization, High-quality agricultural development, skilled labor, a two-
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1. INTRODUCTION: 

 

In recent years, the global agricultural 

landscape has been undergoing a transformative 

shift propelled by technological advancements 

and digitization. This shift holds significant 

promise for developing countries like Uganda, 

where agriculture plays a pivotal role in the 

economy and livelihoods of millions. The 

integration of technology and digitization into 

the agricultural sector has the potential to 

revolutionize traditional practices, mitigate 

environmental concerns, and foster sustainable 

development. 

1.1 Background 

Agriculture is the backbone of Uganda's 

economy, providing employment to the 

majority of its population  
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and contributing substantially to its GDP. 

However, the sector has been grappling with 

challenges such as low productivity, inadequate 

resource management, and adverse 

environmental impacts. Traditional farming 

practices often contribute to deforestation, soil 

degradation, and inefficient resource allocation. 

Addressing these challenges is imperative to 

ensure food security, reduce poverty, and 

conserve the environment. 

1.2 Problem Statement 

While the potential of technology and 

digitization to reshape agriculture is recognized 

globally, their integration into Ugandan farming 

practices remains relatively untapped. The 

adoption of modern technologies, such as 

precision agriculture, data-driven decision-

making, and mobile applications for knowledge 

dissemination, holds the promise of optimizing 

resource utilization and increasing yields. 

However, barriers such as limited access to 

technology, low digital literacy, and inadequate 

infrastructure hinder the widespread adoption 

of these innovations. 

  

Fig 1. Smart Agriculture through Mobile 

Technologies in Africa 

Moreover, the lack of a comprehensive 

understanding of the specific challenges and 

opportunities posed by technology integration 

in the context of Uganda impedes progress. 

While some localized success stories exist, a 

holistic assessment of their impact, scalability, 

and replicability is lacking. Additionally, the 

potential social and economic ramifications of 

extensive technological disruption in traditional 

agricultural systems must be carefully 

evaluated. 

This research seeks to address these gaps by 

conducting an in-depth exploration of the role 

of technology and digitization in promoting 

sustainable agricultural practices in Uganda. 

Through a comprehensive analysis of 

innovative initiatives and solutions that have 

been implemented, this study aims to uncover 

the transformative potential of technology in 

enhancing agricultural productivity, conserving 

the environment, and improving livelihoods. 

 

Fig 2. Digitalization seeds opportunities for 

rural area in East Africa 

By critically examining the current state of 

technology adoption in Ugandan agriculture, 

identifying successful case studies, and 

dissecting the challenges and opportunities that 

emerge, this research aspires to provide 

valuable insights. These insights can inform 

policymakers, agricultural practitioners, and 

stakeholders about the potential benefits of 

technology integration, the strategies to 

overcome barriers, and the need for targeted 

interventions. Ultimately, this study aims to 

contribute to the discourse on harnessing 

technology for sustainable agricultural 

development in Uganda and beyond. 

1.3 Objectives 

The primary objective of this research is to 

comprehensively investigate the role of 

technology and digitization in promoting 

sustainable agricultural practices in Uganda. 

The study aims to achieve the following 

specific objectives: 

1. To assess the current state of technology 

adoption in Ugandan agriculture. 

2. To analyze successful case studies of 

innovative technology implementations in 

the agricultural sector. 
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3. To identify challenges hindering the 

widespread integration of technology and 

digitization. 

4. To explore opportunities for leveraging 

technology to enhance agricultural 

productivity, environmental sustainability, 

and livelihood improvement. 

1.4 Research Questions 

To address the aforementioned objectives, the 

following research questions will guide the 

study: 

1. What is the extent of technology adoption in 

Uganda's agricultural sector, and how does it 

vary across different regions and scales? 

2. What are the key success factors and 

outcomes of innovative technology initiatives 

in Ugandan agriculture? 

3 .What are the primary barriers to the 

widespread adoption of technology and 

digitization in the sector? 

4. How can technology and digitization be 

strategically harnessed to enhance agricultural 

productivity, reduce environmental impact, and 

uplift livelihoods in Uganda? 

2. LITERATURE REVIEW: 

Advancements in technology and digitization 

have ignited a transformative shift in the realm 

of agriculture, presenting unprecedented 

opportunities for sustainable development. This 

section delves into the relevant literature, 

exploring various dimensions surrounding 

sustainable agriculture in Uganda, the 

integration of technology and digitization, 

associated benefits and challenges, and the 

pivotal role of technology in driving sustainable 

agricultural practices. 

2.1 Sustainable Agriculture in Uganda 

Uganda's agrarian economy is pivotal in 

shaping the nation's socio-economic landscape. 

The country's rich natural resources and diverse 

agroecological zones offer an ideal platform for 

sustainable agriculture. Scholars like Mishenin 

et al. (2021) have emphasized the importance of 

sustainable agricultural practices in addressing 

food security, poverty alleviation, and 

environmental conservation. However, the 

challenge lies in achieving a harmonious 

balance between traditional practices and 

innovative approaches. 

2.2 Technology and Digitization in 

Agriculture 

The integration of technology and digitization 

in agriculture has garnered increasing attention 

globally. This transformation extends to 

developing countries like Uganda, where digital 

tools and technologies are poised to 

revolutionize conventional practices. Research 

by Khan and Shorna (2023) underscores the 

potential of precision agriculture, remote 

sensing, and data analytics in optimizing 

resource allocation and enhancing productivity. 

2.3 Benefits and Challenges of Technology 

Adoption 

Technology adoption offers an array of benefits 

in agriculture. Improved resource management, 

increased yields, and enhanced decision-

making are some of the outcomes highlighted 

by studies like Lalani et al (2016). However, 

challenges persist, ranging from limited access 

to technology and inadequate infrastructure to 

resistance to change among farmers, as 

discussed by Shackleton et al (2015). 

2.4 Role of Technology in Sustainable 

Agriculture 

The role of technology in advancing sustainable 

agriculture is pivotal. Technologies such as 

mobile applications for knowledge 

dissemination and real-time data monitoring 

hold the potential to enhance agricultural 

practices while minimizing environmental 

impact. Studies like McLennon et al. (2021) 

have demonstrated that technology-driven 

solutions can promote efficient water use, 

reduce chemical inputs, and mitigate soil 

erosion. In summary, the literature underscores 

the critical role of technology and digitization 

in promoting sustainable agricultural practices 

in Uganda. As evidenced by various studies, 

embracing technology offers a path toward 

enhanced productivity, reduced environmental 

impact, and improved livelihoods for the 

farming community. 
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3. RESEARCH METHODOLOGY: 

The research methodology employed in this 

study is designed to comprehensively explore 

the intricate nexus between technology, 

digitization, and sustainable agriculture within 

the context of Uganda. This section delineates 

the research design, data collection methods, 

case study selection criteria, and data analysis 

techniques utilized to unravel the multifaceted 

dimensions of this investigation.  

3.1 Research Design 

A qualitative case study approach is adopted to 

delve into the dynamic interactions between 

technology and sustainable agriculture in 

Uganda. This methodology allows for an in-

depth exploration of real-world phenomena 

within their natural context. By focusing on 

specific cases of innovative initiatives, the 

research aims to provide rich and contextually 

embedded insights into the role of technology 

in driving sustainable agricultural practices. 

3.2 Data Collection Methods 

Primary and secondary data collection methods 

are synergistically employed to gather 

comprehensive information. Semi-structured 

interviews with key stakeholders, such as 

farmers, agricultural experts, and policymakers, 

form the core of primary data collection. 

Additionally, documentary analysis of relevant 

reports, peer-reviewed journal articles, and 

conference papers constitute the basis of 

secondary data collection. This dual approach 

ensures a holistic and triangulated 

understanding of the research topic. 

3.3 Data Analysis Techniques 

The collected data undergoes rigorous 

qualitative analysis. Thematic analysis, as 

outlined by Kiger and Varpio (2020), is 

employed to identify recurring patterns, 

themes, and insights across the data set. The 

analysis process involves data familiarization, 

generation of initial codes, searching for 

themes, reviewing themes, defining and naming 

themes, and report writing. This systematic 

approach ensures the extraction of nuanced 

findings and the derivation of meaningful 

conclusions. 

The research methodology amalgamates 

qualitative case study design with a dual 

approach to data collection and a structured 

data analysis technique. This intricate 

methodological framework is poised to 

illuminate the complex interplay between 

technology, digitization, and sustainable 

agriculture in Uganda, thus contributing 

valuable insights to the broader discourse of 

agricultural development. 

4. TECHNOLOGICAL INNOVATIONS IN 

UGANDAN AGRICULTURE: 

This section delves into a spectrum of 

innovative technological interventions that 

have catalyzed sustainable agricultural 

practices in Uganda. The exploration of these 

innovations aligns with the overarching aim of 

this study: to dissect the transformative role of 

technology and digitization in propelling 

agricultural development within the nation. 

4.1 Mobile Applications for Farm 

Management 

Mobile applications have emerged as a 

cornerstone in modernizing agricultural 

management. These applications, as 

highlighted by Dhanaraju et al. (2022), 

empower farmers with real-time access to 

weather forecasts, pest management strategies, 

and market prices. Such applications facilitate 

informed decision-making, contributing to 

enhanced productivity and economic gains for 

Ugandan farmers. 

 

Fig 3. Smart Agriculture Weather Forecast and 

Monitoring System  

Precision agriculture technologies redefine the 

conventional farming landscape. Utilizing data-

driven insights, Akhtar et al. (2021) emphasize 

that precision agriculture optimizes the 



Journal of Applied Sciences, Information and Computing (JASIC)                       Pages (1-10),  2023                                                   

5 
https://doi.org/10.59568/JASIC-2023-4-1-01 

utilization of resources such as water and 

fertilizers. This technological approach 

enhances yield while minimizing waste, 

aligning with sustainable agricultural goals in 

Uganda. 

4.2 Remote Sensing and GIS Applications 

Remote sensing and Geographic Information 

Systems (GIS) wield transformative potential in 

Ugandan agriculture. National Research 

Council and Geographical Sciences Committee 

(2007) underscore the utility of these tools in 

assessing land suitability, monitoring crop 

health, and predicting yield variations. These 

applications enable farmers and policymakers 

to make informed choices, resulting in efficient 

resource allocation. 

Blockchain technology, as articulated by Chen 

et al. (2022), has revolutionized supply chain 

traceability in Ugandan agriculture. By 

enabling transparent and immutable records of 

transactions, blockchain enhances trust 

between stakeholders and assures consumers of 

the origin and quality of products. This not only 

supports sustainable production practices but 

also strengthens market linkages. 

4.3 Internet of Things (IoT) in Agriculture 

The Internet of Things (IoT) has permeated 

Ugandan agriculture, yielding substantial 

benefits. Ousama (2022) expounds on how IoT 

devices monitor soil moisture, automate 

irrigation, and enable remote surveillance. 

These applications lead to optimized resource 

utilization, reduced environmental impact, and 

improved productivity. 

In synthesis, this section sheds light on a 

constellation of technological advancements 

that have invigorated Ugandan agriculture. 

These innovations transcend traditional 

methods, steering the nation toward sustainable 

practices that enhance productivity, conserve 

resources, and uplift the livelihoods of farmers.  

 

Fig 4 .Enhancing productivity using 

Traditional Methods   

5. CASE STUDIES OF SUCCESSFUL 

INITIATIVES: 

This section delves into concrete case studies 

that exemplify the successful integration of 

technology and digitization to foster sustainable 

agricultural practices in Uganda. By dissecting 

these cases, the journal sheds light on the 

pragmatic impact of innovative initiatives on 

enhancing productivity, mitigating 

environmental challenges, and improving the 

livelihoods of farmers. 

5.1 Case Study 1: Digital Green's Farmer 

Training Videos 

Digital Green's Farmer Training Videos, as 

elucidated by Selwyn N (2013), epitomize the 

power of technology-mediated knowledge 

dissemination. Through locally relevant videos, 

this initiative imparts agricultural best 

practices, empowering Ugandan farmers with 

actionable insights. The success of this 

approach is evident in increased crop yields and 

improved farming techniques, thereby 

contributing to sustainable agricultural 

development. 

5.2 Case Study 2: M-F arm's Mobile Market 

Information System 

M-Farm's Mobile Market Information System, 

as expounded by Baumuller, H (2015), 

embodies the fusion of technology and market 

access. Through mobile platforms, this 

initiative provides farmers with real-time 

market prices, enabling informed decision-

making. This integration translates to improved 

bargaining power for farmers and a more 

equitable distribution of value along the supply 

chain. 
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5.3 Case Study Kilimo Salama's Weather 

Index Insurance 

Kilimo Salama's Weather Index Insurance, as 

highlighted by Sibiko et al. (2020), illustrates 

the role of technology in mitigating risks for 

farmers. Utilizing weather data and mobile 

technology, this initiative offers insurance 

coverage against weather-related losses. This 

not only safeguards farmers' investments but 

also bolsters resilience and encourages the 

adoption of modern farming practices. 

In summation, these case studies underscore the 

transformative potential of technology and 

digitization in Ugandan agriculture. By 

fostering knowledge dissemination, improving 

market access, and mitigating risks, these 

initiatives exemplify the practical manifestation 

of sustainable agricultural development through 

technological innovation. 

6. RESULTS AND DISCUSSIONS: 

CHALLENGES AND OPPORTUNITIES 

FOR TECHNOLOGY ADOPTION 

This section delves into a comprehensive 

analysis of the challenges and opportunities 

associated with the adoption of technology and 

digitization in Ugandan agriculture. By 

dissecting these factors, the journal provides a 

nuanced understanding of the barriers that need 

to be overcome and the potential avenues for 

leveraging technology to drive sustainable 

agricultural development.

 

Fig 5. Teaching Adoption relative to 

Publication 

The digital divide and limited access to 

technology and connectivity, as highlighted by 

Ahmed, A (2007), pose significant challenges 

to technology adoption in rural Uganda. 

Uneven distribution of infrastructure inhibits 

the dissemination of digital tools and restricts 

the reach of innovative initiatives. However, the 

expansion of mobile network coverage presents 

an opportunity to bridge this gap and enable 

broader technology integration. 

6.1 Digital Literacy and Skills Gap 

The digital literacy and skills gap, as expounded 

by Pawar and Singh (2023), presents a 

bottleneck in technology adoption. Farmers' 

proficiency in using digital tools is often 

limited, hindering their capacity to fully exploit 

technology's potential. Addressing this 

challenge necessitates targeted training 

programs that empower farmers with the 

requisite skills to harness technology 

effectively. 

 

         Fig 6. Sustainable and Digital Agriculture 

6.2 Financial Constraints and Affordability 

Issues 

Financial constraints and affordability issues 

are critical barriers to technology adoption, as 

outlined by Ezennia, I.S. (2023). The upfront 

costs of technology implementation and the 

affordability of digital devices can be 

prohibitive for smallholder farmers. The 

exploration of innovative financing 

mechanisms, such as microloans or 

partnerships with private sector entities, offers 

potential pathways to surmount this challenge. 

6.3 Policy and Regulatory Frameworks 

The policy and regulatory frameworks 

governing technology adoption, as discussed by 

De Jesus and Mendonca (2018), play a pivotal 
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role in shaping its trajectory. Inconsistent 

regulations, lack of incentives, and ambiguity in 

data ownership can hamper technology 

integration. Policymakers have an opportunity 

to enact frameworks that incentivize 

innovation, ensure data privacy, and facilitate 

technology diffusion. 

6.4 Social and Cultural Factors 

Social and cultural factors exert considerable 

influence on technology adoption, as 

illuminated by Hsu and Lin (2008). Traditional 

farming practices and ingrained perceptions 

may hinder the acceptance of new technologies. 

Engaging with local communities, involving 

them in the technology design process, and 

highlighting the tangible benefits can create a 

conducive environment for adoption. 

In summation, this section uncovers a range of 

challenges and opportunities that underlie the 

adoption of technology and digitization in 

Ugandan agriculture. By addressing these 

challenges and capitalizing on opportunities, 

stakeholders can navigate a path toward 

harnessing technology's potential to drive 

sustainable agricultural development. This 

section illuminates the profound impacts and 

benefits that arise from the adoption of 

technology and digitization in Ugandan 

agriculture. By delving into these dimensions, 

the journal unveils the transformative potential 

of technology-driven initiatives in fostering 

sustainable agricultural practices and 

engendering positive socio-economic 

outcomes. 

6.5 Increased Agricultural Productivity and 

Efficiency 

Technology adoption catalyzes a remarkable 

increase in agricultural productivity and 

efficiency, as elucidated by Deichman et al 

(2016). Precision farming techniques optimize 

resource allocation, leading to higher crop 

yields while minimizing wastage. Additionally, 

digital platforms provide real-time access to 

relevant information, enabling timely decision-

making that enhances overall agricultural 

output. The infusion of technology fosters 

enhanced market access and price transparency 

for Ugandan farmers, as underscored by Subba 

Rao (2004). Mobile applications and digital 

platforms provide real-time market 

information, empowering farmers to make 

informed selling decisions. This diminishes 

information asymmetry and ensures that 

farmers receive equitable returns for their 

produce. 

6.6 Climate Change Adaptation and 

Mitigation 

Technology assumes a pivotal role in climate 

change adaptation and mitigation, as 

highlighted by Suman A (2021) Remote sensing 

and data-driven insights aid in monitoring 

climate patterns and predicting weather 

variations. This information equips farmers to 

implement climate-resilient strategies, 

safeguarding their yields against climatic 

uncertainties.  

 

Fig 7. Climate Change Adaptation predicating 

weather variation 

The adoption of technology substantially 

improves livelihoods and bolsters food security, 

as expounded by Baiphethi et al (2009). Higher 

agricultural productivity translates to increased 

income for farmers, contributing to poverty 

alleviation. Furthermore, sustainable practices 

fostered by technology enable consistent food 

production, addressing food insecurity 

challenges in Uganda. 

The selection of case studies is guided by 

specific criteria to ensure their relevance and 

representativeness. Cases are chosen based on 

the degree of innovation, success in enhancing 

agricultural productivity, reduction of 

environmental impact, and improvement in 

livelihoods. A purposive sampling strategy is 

employed to select cases that encompass a 
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diverse range of technologies and digitization 

initiatives across various a geo ecological zones 

in Uganda.  

 

Fig 8. Comparison and enhancement of 

agricultural productivity 

In this section underscores the transformative 

impacts of technology and digitization on 

Ugandan agriculture. By elevating productivity, 

fostering market access, mitigating climate 

challenges, and enhancing livelihoods, 

technology-driven solutions offer a promising 

trajectory toward achieving sustainable 

agricultural development. 

7. RECOMMENDATIONS FOR POLICY 

AND PRACTICE 

This section presents a set of pragmatic and 

forward-looking recommendations aimed at 

guiding policy formulation and actionable 

practices to harness the transformative potential 

of technology and digitization for sustainable 

agricultural development in Uganda. To 

facilitate widespread technology adoption, it is 

imperative to bolster digital infrastructure and 

connectivity, as advocated by Nguimkeu 

(2021). Investments in expanding broadband 

coverage and ensuring reliable internet 

connectivity in rural areas are essential to 

ensure equitable access to digital tools and 

platforms. 

7.1 Promoting Digital Literacy and Skills 

Development 

Promoting digital literacy and skills 

development among farmers is paramount, as 

emphasized by Liu and Zhou (2023). Training 

programs should be designed to empower 

farmers with the skills needed to navigate 

digital platforms, interpret data, and maximize 

the utility of technology-driven tools. 

Collaborative efforts between the public and 

private sectors are instrumental in driving 

technology adoption, as underlined by Mergel 

and Desouza (2013). Partnerships can facilitate 

the co-creation of innovative solutions, offer 

financing options, and enable the seamless 

dissemination of technology to remote regions. 

An enabling policy environment is crucial for 

technology integration, as articulated by Ertmer 

P.A (2005). Policymakers should formulate 

regulations that incentivize investment in 

agricultural technology, ensure data privacy, 

and promote fair competition. Additionally, 

policies should focus on facilitating the 

integration of digital tools for smallholder 

farmers. 

7.2 Investing in Research and Development 

Investments in research and development are 

pivotal to driving continuous innovation in 

agricultural technology, as outlined by 

Anandajayasekeram, P. (2022). Governments, 

academia, and industry stakeholders should 

collaborate to develop context-specific 

solutions that cater to the diverse needs of 

Ugandan farmers. 

In recommendations, rooted in evidence and 

insights from the case studies and analyses 

presented in this journal, provide a roadmap for 

policymakers, practitioners, and stakeholders to 

navigate the intricate landscape of technology 

and digitization in Ugandan agriculture. 

8. CONCLUSION 

By examining the role of technology and 

digitization in promoting sustainable 

agriculture practices in Uganda, this article will 

contribute to the existing body of knowledge on 

agricultural development in the country. The 

case studies presented will highlight successful 

initiatives that can serve as models for future 

interventions, while the identified challenges 

and opportunities will inform policymakers, 

practitioners, and researchers on how to 

effectively harness technology for sustainable 

agricultural transformation in Uganda. 

9. REFERENCES 

[1]Mishenin, Y., Yarova, I., & Koblianska, I. 

(2021). Ecologically harmonized agricultural 



Journal of Applied Sciences, Information and Computing (JASIC)                       Pages (1-10),  2023                                                   

9 
https://doi.org/10.59568/JASIC-2023-4-1-01 

management for global food 

security. Ecological intensification of natural 

resources for sustainable agriculture, 29-76. 

[2]Khan, I., & Shorna, S. A. (2023). Cloud-

based IoT Solutions for Enhanced Agricultural 

Sustainability and Efficiency. AI, IoT and the 

Fourth Industrial Revolution Review, 13(7), 

18-26. 

[3]McLennon, E., Dari, B., Jha, G., Sihi, D., & 

Kankarla, V. (2021). Regenerative agriculture 

and integrative permaculture for sustainable 

and technology-driven global food production 

and security. Agronomy Journal, 113(6), 4541-

4559. 

[4]Lalani, B., Dorward, P., Holloway, G., & 

Wauters, E. (2016). Smallholder farmers' 

motivations for using Conservation Agriculture 

and the roles of yield, labor, and soil fertility in 

decision-making. Agricultural Systems, 146, 

80-90. 

[5]Shackleton, S., Ziervogel, G., Sallu, S., Gill, 

T., & Tschakert, P. (2015). Why is socially‐just 

climate change adaptation in sub‐Saharan 

Africa so challenging? A review of barriers 

identified from empirical cases. Wiley 

Interdisciplinary Reviews: Climate 

Change, 6(3), 321-344. 

[6]Kiger, M. E., & Varpio, L. (2020). Thematic 

analysis of qualitative data: AMEE Guide No. 

131. Medical teacher, 42(8), 846-854. 

 

[7]Dhanaraju, M., Chenniappan, P., 

Ramalingam, K., Pazhanivelan, S., & 

Kaliaperumal, R. (2022). Smart farming: 

Internet of Things (IoT)-based sustainable 

agriculture. Agriculture, 12(10), 1745. 

 

[8]Akhtar, M. N., Shaikh, A. J., Khan, A., 

Awais, H., Bakar, E. A., & Othman, A. R. 

(2021). Smart sensing with edge computing in 

precision agriculture for soil assessment and 

heavy metal monitoring: A 

review. Agriculture, 11(6), 475. 

 

[9]National Research Council, & Geographical 

Sciences Committee. (2007). Contributions of 

land remote sensing for decisions about food 

security and human health: a workshop report. 

National Academies Press. 

 

 [10]Oussama, G., Rami, A., Tarek, F., Alanazi, 

A. S., & Abid, M. (2022). Fast and intelligent 

irrigation system based on 

WSN. Computational Intelligence and 

Neuroscience, 2022. 

 

[11]Baumüller, H. (2015). Assessing the role of 

mobile phones in offering price information and 

market linkages: The case of M‐Farm in 

Kenya. The Electronic Journal of Information 

Systems in Developing Countries, 68(1), 1-16. 

 

[12]Sibiko, K. W., & Qaim, M. (2020). Weather 

index insurance, agricultural input use, and crop 

productivity in Kenya. Food Security, 12(1), 

151-167. 

 

[13]Ahmed, A. (2007). Open access towards 

bridging the digital divide–policies and 

strategies for developing countries. Information 

Technology for Development, 13(4), 337-361. 

 

[14]De Jesus, A., & Mendonça, S. (2018). Lost 

in transition? Drivers and barriers in the eco-

innovation road to the circular 

economy. Ecological economics, 145, 75-89. 

 

[15]Deichmann, U., Goyal, A., & Mishra, D. 

(2016). Will digital technologies transform 

agriculture in developing 

countries? Agricultural Economics, 47(S1), 21-

33. 

 

[16]Subba Rao, S. (2004). Role of ICTs in 

India's rural community information 

systems. info, 6(4), 261-269. 

 

[17]Suman, A. (2021). Role of renewable 

energy technologies in climate change 

adaptation and mitigation: A brief review from 

Nepal. Renewable and Sustainable Energy 

Reviews, 151, 111524. 

 

[18]Baiphethi, M. N., & Jacobs, P. T. (2009). 

The contribution of subsistence farming to food 

security in South Africa. Agrekon, 48(4), 459-

482. 

 



Journal of Applied Sciences, Information and Computing (JASIC)                       Pages (1-10),  2023                                                   

10 
https://doi.org/10.59568/JASIC-2023-4-1-01 

[19]Liu, B., & Zhou, J. (2023). Digital Literacy, 

Farmers’ Income Increase and Rural Internal 

Income Gap. Sustainability, 15(14), 11422. 

 

[20]Mergel, I., & Desouza, K. C. (2013). 

Implementing open innovation in the public 

sector: The case of Challenge. gov. Public 

Administration Review, 73(6), 882-890. 

 

[21]Ertmer, P. A. (2005). Teacher pedagogical 

beliefs: The final frontier in our quest for 

technology integration? Educational 

technology research and development, 53(4), 

25-39. 

 

[22]Anandajayasekeram, P. (2022). The role of 

agricultural R&D within the agricultural 

innovation systems framework. In Innovation 

in Small-Farm Agriculture (pp. 75-87). CRC 

Press. 


