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ARTICLE INFO ABSTRACT 
 In this regard, this paper aims to establish the potential of digital libraries to support 

smart agriculture by improving knowledge availability and sharing in sustainable 
agriculture research and development. Additionally, with environmental problems 
like Climate change, food insecurity, and sustainable agriculture, we realize that 
digital libraries are essential support for improving the dissemination of 
information in agriculture. Concerning the modern advances in digital library 
systems, this paper overviews present-day literature and practices of these 
applications' integration with agriculturally-themed research portals and Working 
Papers to reveal the prospects and challenges of constructing knowledge support 
systems for sustainable agricultural development. The study identifies significant 
success stories, instruments, and practices for improved resource utilization, 
information exchange, and cooperation in research for agriculture. 
 
Keywords: Smart agriculture, digital libraries, agricultural research, sustainable 
innovation, knowledge platforms, resource management, open access. 

 
1. Introduction 

 
Today, agriculture is a phenomenon that also has numerous challenges because of climate change, population 
growth, reduced farming sizes, and the rise of pressure for food production. Though useful in those days, the 
conventional farming system is not competent enough to manage the changing demand worldwide [10]. As a 
result, agricultural systems are transitioning towards intelligent agriculture, supported by data, sophisticated 
applications, tools, and technologies. Pivotal to this transformation is the concern with timely access to both 
the knowledge and information for which accurate and timely marketing is being advocated, data for which 
digital libraries have emerged as critical components of research and development in agriculture [2]. 
A digital library is a collection of different types of knowledge, such as papers, databases, technical descriptions, 
multimedia, etc., which are stored, managed, and disseminated. In agriculture, digital libraries may contribute 
to narrowing the gap between researchers, policymakers, and farmers who can access scientific findings, best 
practices, and innovations. These platforms help get the necessary knowledge to those who most benefit from 
it, compel farmers to embrace new practices, inform policies, and facilitate researchers' cooperation [21]. The 
introduction of integrated digital libraries under the brilliant agriculture campaign is a breakthrough towards 
the real prospects of more efficient and significant agricultural increase while enabling knowledge that can 
transform agriculture positively.Integrated digital library systems in agriculture represent a unique vision 
parallel to other intelligent technologies such as IoT, GIS, remote sensing, and AI. These technologies indeed 
provoke the creation of large amounts of data, which need to be stored, sorted, and easily accessed. Digital 
libraries offer a system to organize this data to enable agricultural knowledge to be continually shared and used 
in the future [4]. Further, integrating open access principles into these platforms increases the openness of 
data to users and boosts collective work among significant stakeholders. Smart agriculture has precise and 
timely data on the soil conditions, weather conditions, the condition of the crops, and the presence of pests. 
Such data is archived in digital libraries, which allows those who provide research services and practices to use 
datasets. As machine learning techniques, predictive analytics models can help use data from digital libraries 
and become helpful in estimating crop yields, pest invasions, and the efficient use of resources. In addition, 
digital libraries enhance the sharing of multimedia materials, such as video clips and case-made lessons, 
essential to educating farmers and sharing effective practices in rural regions [19]. 
As promising as they may sound, developing specific agricultural digital libraries poses certain difficulties. 
Agricultural data is scattered and can be found in many sources, such as governmental and private data 
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repositories, research organizations, and non-governmental organizations. To assimilate these resources into 
a single standard environment, complications involving compatibility, normalization, and duplication exist. 
Further, the structures are weak in the rural areas where agriculture dominates, seriously limiting factors like 
access to digital libraries due to inadequate internet connectivity. Mobile access platforms and offline solutions 
must be considered critical approaches for solving the digital divide problem and making the project results 
valid for stakeholders [15].Privacy and data security add other issues. Agricultural data can contain restricted 
agricultural data vulnerable to leakage, including data on farming techniques, markets, and sales. This raises 
the issue of data protection while providing rights of way for access to the digital libraries central to knowledge 
dissemination. In addition, there is a need to focus on the economic feasibility of digital library systems because 
these services entail frequent spending on technology, infrastructure, and content development. Shaping the 
agricultural digital libraries, therefore, requires the support of the government, various research organizations, 
and private companies [34]. 
Thus, intelligent agriculture embraces the use of information and the structure of digital libraries that deliver 
resources to theoreticians and practitioners. Through these platforms, researchers work together irrespective 
of their field and geographical location, enhancing collaborative research [16]. Digital libraries also work as 
knowledge centers for integrated digital libraries and aid policymakers by presenting socio-economically 
researched data to support agricultural policies and programs. Since agriculture continues to be practiced as a 
critical economic activity in the developing world, digital libraries have the potential to deliver innovations and 
share knowledge between researchers and producers.In this paper, an empirical focus is given to the 
contributions of digital libraries to smart agriculture, particularly in the use of research, innovation, and 
sustainability [20]. It discusses the structure, functions, and problems of integrated digital library systems and 
presents the main strands of creating change for knowledge sharing and agricultural improvement. The paper 
also overviews successful scenarios and examples of the effective use of digital libraries to advance agriculture. 
This, in a way, shifts the focus on agriculture to become a knowledge-driven sector, making the digital library's 
role in providing and sharing knowledge necessary to create sustainable outcomes [11]. 
 

2. Literature Review Framework 
 
In this section, the reader is informed about the areas addressed in the framework of the current review about 
digital libraries and intelligent agriculture. This acknowledges the historical development of agricultural 
knowledge management, the potential impact of digital libraries for innovation enhancement, and the 
combination of recent technological advances to support access and dissemination of the research outcomes. 
To put the findings into meaningful categories, the analysis is divided into several themes that outline crucial 
facets of the field, present trends, and identify voids. 
 
2.1 Evolution of Agricultural Knowledge Platforms 
Agricultural research has reached a paradigm shift, where digitized and networked systems are preferred 
instead of relying on physical means of sharing knowledge, including libraries and journals. It supports the 
changes that demand affordable, reliable, and timely Agri information. Due to the importance of quickly 
disseminating agricultural content to researchers, policymakers, and farmers, digital libraries have played an 
enormous role in collecting and indexing agrarian knowledge [23].The review looks at how research trainers 
for agriculture utilize digital interfaces for storing and disseminating data and the resultant research findings. 
This shift has enhanced knowledge availability and cross-border collaboration, making institutions work better 
in responding to global challenges such as climate change, food insecurity and sustainable agriculture [1]. 
 
2.2 Role of Digital Libraries in Smart Agriculture 
Smart agriculture means applying technologies and information technologies to the processes of agriculture. 
Digital libraries solve this problem as knowledge bases underpinning the transition to precision farming, crop 
management, and sustainable farming practices. The review explores how digital libraries contribute to: 

• Facilitating access to research findings, datasets, and best practices. 

• Empowering farmers and extension services through knowledge transfer. 

• Enabling researchers to leverage real-time data for developing innovative solutions. 
 
The blending of OA repositories and institutional digital libraries has been described to explain how players in 
the provision of agricultural knowledge open up access to emerging knowledge in the developing world.The 
enhancement of innovation and efficiency in a given agriculture sector is among the vital components required 
by the digital library. Therefore, emphasizing mainstreaming smart agriculture through technologies means 
the availability and access to agriculture knowledge and information is even more imperative. This section 
describes how digital libraries have supported discovering solutions to problems affecting agriculture, as well 
as managing resources in agriculture and sustainable agriculture [4]. 
2.3 Emerging Technologies and Their Impact 
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New approaches to agriculture platforms remain solutions that incorporate aspects such as artificial 
intelligence, IOT, and geographic information systems. The review delves into how these technologies enhance 
the functionality of agricultural digital libraries by [2]: 

• Supporting advanced data analytics and pattern recognition for predictive modeling. 

• Allowing the application of remote sensing data in GIS for crop surveillance and disaster identification. 

• Facilitating automated knowledge indexing and personalized recommendations through AI-driven systems. 
 
This section also provides more details about some institutions that have implemented such technologies to 
enhance the effectiveness of decisions in agricultural practices [8]. 
 
2.4 Knowledge Sharing, Collaboration, and Open Access 
Cooperativeness and information exchange are widely incorporated in agricultural studies.Digital libraries 
foster collaboration among researchers, farmers, and policymakers by: 

• Promoting interdisciplinary research through shared platforms and repositories. 

• Supporting collaborative projects through shared access to datasets and publications. 

• Encouraging open access to research outputs to enhance knowledge dissemination. 
 
This section also explores challenges in fostering collaboration, such as interoperability issues and the lack of 
standardized data-sharing protocols [14]. 
 
3.1 Enhancing Knowledge Accessibility and Dissemination 
The principal role of digital libraries is to provide all individuals equal access to agricultural knowledge. It can 
also download various resources, including research papers, technical reports, datasets, multimedia, and 
teaching materials. Free electronic repositories are very helpful, most notably in ensuring easy access to 
research outcomes by producers and users, scientists, farmers, policymakers, and other stakeholders in the 
modern world [17]. This makes collaboration possible, accelerates the research agenda, and allows smallholder 
farmers and other remote groups to enjoy the fruits of science.Additionally, digital libraries provide interfaces 
in various languages and specialized content in different regions to satisfy the needs of producers and 
consumers in agriculture worldwide. These enable the users to make the right decisions due to the simple and 
easy access to training modules, forecasts, market trends, and pest management information [6]. 
 
3.2 Promoting Smart Agriculture by Undertaking Empirical Studies 
Smart agriculture is the process of farming that involves gathering, managing, and applying data to precision 
agriculture or crop management, all in a sustainable manner. Digital libraries store agricultural, experimental, 
sensor, and spatial data for researcher's and farmers' decision-making [26]. Furthermore, they consolidate the 
distribution of the best practices, models, simulators, and algorithms utilized in resource planning, climate 
resilience, and yield prediction.Some advanced digital library systems are implemented with AI tools that 
support auto-tag and recommendation. These ELT systems assist the users in finding appropriate information 
effectively, thus improving research effectiveness. In addition, through the GIS integration of these libraries, 
users can get spatial data to track soil nutrients, crop status, and water consumption [9]. 
 
3.3 Promoting Collaboration and Knowledge Exchange 
This kind of farming system demands tremendous coordination between the producers and users of knowledge, 
scientists, agronomists, extension officers, and farmers. Digital libraries are responsible for fostering 
collaboration by providing avenues for co-authoring articles, sharing data, and providing guidelines. Such 
platforms enable one to work with students and researchers from different institutions and disciplines on 
agriculture-related issues, like food insecurity and climatic change.Also, communications between the 
researchers and, for instance, farmers can be facilitated through respective forums, webinars, and collaboration 
areas within the e-library site. These exchanges not only bring about innovation but also guarantee that the 
produced research outputs meet the needs of the end-users to promote the implementation of agricultural 
research results in the field [35]. 
 
3.4 Resource Management and Sustainability 
Introducing the DLs into RM frameworks improves farmers' and agricultural institutions' opportunities to 
pursue sustainable practices. The availability of updated information on Integrated Water Management, Soil 
Conservation, and Integrated Pest Management and Disease Management enables farmers to adopt 
sustainable agricultural practices that reduce adverse environmental impacts. Ironically, libraries also give 
examples and success stories, showing farmers and policymakers better ways of doing things.Digital libraries 
are also crucial for the conservation of agriculture because libraries provide a way to document traditional 
knowledge and local farming practices. These platforms ensure that no indigenous knowledge of how to 
practice sustainable agriculture goes to waste but rather forms part of the modern agricultural practice [10]. 
 

4. Integration of Digital Libraries with Emerging Technologies 
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Advanced technologies such as Geographic Information Systems (GIS), the Internet of Things (IoT), and 
artificial intelligence (AI) have reformed agricultural operations by enhancing the precision, efficiency, and 
effectiveness of digital libraries. When integrated into the infrastructure of digital libraries, these technologies 
provide data in real-time combined with advanced analytics and even predictions, making decisions superior 
while streamlining agricultural processes [25]. 
 
GIS Integration: 
GIS applications deployed within digital libraries focused on high-quality spatial information and spatial 
analysis required for precision agriculture. These tools assist the farmers and other agricultural personnel 
involved in evaluatingthe land's productivity, the crops' health status, and the soil's nature through maps, 
satellite images, and spatial models. Using this spatial information, they can plan planting orders effectively, 
track crop development, and control water use properly. For example, GIS-based digital libraries can be used 
to identify pest-affected areas and then map out specific strategies for prevention, hence avoiding the use of 
pesticides that are very damaging to the environment [15]. 
 
IoT and Sensor Data: 
A significant radical way IoT devices have integrated the digital library to transform agricultural operations is 
through real-time, automated, and direct data monitoring. Other used sensors in fields include soil moisture, 
temperature, humidity, and crop status. Once stored in an electronic library, such real-time information can 
help the researcher and the farmer forecast the need for irrigation, identify disease or pest attack signals, or 
make a trend analysis. Through integration in IoT, digital libraries also allow remote monitoring and help 
farmers find proper ways to respond to environmental changes, reduce costs, and avoid wastage.The following 
flowchart Fig 1 demonstrates the integration of digital platforms with IoT, AI, and analytics, depicting how data 
flows through the system to produce insights and actionable knowledge. It emphasizes the seamless 
collaboration between data collection, predictive modeling, and resource optimization to support precision 
agriculture. 

 

 
Figure 1 : Data Flow in Smart Agriculture Using Digital Libraries and IoT Integration 

 
AI and Machine Learning Integration: 
AI algorithms improve the capabilities of agricultural digital libraries by applying innovative processes for 
handling data collected. Resources are grouped and labeled automatically by AI: literature recommendation 
and insight generation from papers or datasets are also supported. Machine learning models created in these 
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libraries can be used for big data analytics to predict yields, weather conditions, and pest invasions. 
Furthermore, AI systems help with prediction like crop specificity, rotation, and the kind of fertilizer used for 
specific crops to facilitate productivity and sustainability in operations [19]. 
 

5. Challenges and Opportunities in Developing Agricultural Digital Libraries 
 
Implementing agricultural digital libraries also entails issues relating to technology, data management, and 
users. However, the same challenges open up immense prospects for enhancing innovation and the processes 
that shape agricultural knowledge. 
 
Challenges: 

• Infrastructure and Connectivity: 
Many rural areas, which are immensely involved in food production, lack reliable internet connection; hence, 
they cannot afford digital library services. Digital libraries can only become widespread if the necessary 
infrastructure is built and connection to isolated communities is provided. Furthermore, associating the 
devices with high-technology sensors such as IOT can be hampered by power availability and connectivity 
challenges, especially in rural areas. 

• Data Quality and Standardization: 
Mainly, agricultural digital libraries utilize various types of data, such as articles and weather data, as well as 
sensor input, which are mostly unstructured. The lack of well-defined data types and appropriate metadata also 
poses difficulty in achieving high absolute and relative consistency levels of digital library systems. Low-quality 
input generates wrong results, meaning that decision-making at the management level is ineffective. 

• User Adoption and Digital Literacy: 
However, while the above benefits may have been realized, few farmers and all agricultural practitioners 
remain unfamiliar with digital tools to search for relevant materials and participate in complex digital library 
systems. Education on the benefits of digital transformation, training appropriate staff, and designing 
interfaces that are easy to use are crucial in maintaining successful adoption. In addition, the intent to resist 
change and the deficit of confidence in new technologies will go some way to limiting the uptake of digital 
libraries in existing rural farming societies. 

• Privacy and Security: 
The data gathered while in agriculture entail individual and company information, which means there is a need 
to ensure that such information is protected from invasion by other entities. In addition, decisive measures 
must be taken in security, adjustment to proper data protection laws, and overcoming privacy doubts to 
establish confidence in systemized library technologies. Further, vulnerability to cyber-crimes in IoT-
connected systems and databases requires safeguards in place in the form of security measures [36]. 
 
Opportunities for Innovation: 

• Mobile-Friendly Platforms: 
Mobile accessible digital libraries are more accessible than traditional ones due to enhanced FMCI technologies 
for small-scale farmers and others in remote areas. Mobile platforms can provide information on current 
market prices, climate and weather prediction, consultancy on crop management, and other details concerning 
a particular farmer or producer. Real-time updates are also possible using mobile apps, which enable farmers, 
researchers, and extension services to communicate [10]. 

• Collaborative Knowledge Sharing: 
In real-time, digital libraries can also be a place for knowledge sharing, ideas, and solutions between 
researchers, policymakers, and farmers. Such community development in these platforms makes innovation 
possible, allowing users to showcase success stories, new research, and even the best practices learned from 
others. Other supportive tools include forums, webinars, and virtual workshops that help share knowledge. 

• Open Access and Community Involvement: 
The pro-share approach adopted in agricultural research and information sharing guarantees that important 
information will reach all interested parties. Incorporation of local communities into ASIS-supported data 
gathering and knowledge deposit can add value to digital library resources with Indigenous details and practical 
experience. Others increase the gap between research findings and working farming methods but help enhance 
community participation in sustainable practices. 

• Sustainability and Climate Resilience: 
The combination of digital libraries with the algorithms of the predictors of climate change and climatic data 
can help farmers adapt to sustainable agricultural practices and increase climate change resilience. These 
platforms provide farmers with specific recommendations about crop rotation, approaches to water use, and 
pest control; therefore, they help reduce such risks and work with current climate conditions. Further, 
climatized humus-containing digital libraries can facilitate research toward developing sustainable agricultural 
practices, which will help control climate change internationally. 
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Suppose these challenges are well managed, and the opportunities for innovative utilization of technology are 
exploited. In that case, agricultural digital libraries can be valuable assets in disseminating valuable agricultural 
knowledge, supporting agricultural decision-making, and upgrading practices in sustainable agriculture. 
 

6. Case Studies of Successful Agricultural Digital Libraries 
 
In this section, the authors present examples of conventional and innovative approaches to building digital 
libraries that support the development of agriculture [31]. 

• AGRIS: An international program providing access to agricultural articles, datasets, and conference papers 
to facilitate the spreading of information between international researchers and decision-makers. 

• TNAU Agritech Portal: It empowers farmers with crop management guides based on their area of location, 
pest control advice, and even weather forecasts. 

• CGSpace: Owned by CGIAR, this platform serves as a knowledge-sharing center on food security, SDGs on 
research, and global partnerships on food security. 

• AgEcon Search: A web-based research database focusing on agricultural and applied economic literature 
to facilitate policy analysis of farming policies, food matters, and rural development. 

• E-Agriculture Community of Practice: An initiative of the FAO in which people are allowed to create 
and read publications focused on ICTs in the innovation of farming and sustainable agriculture. 

• AGRIVIVO: A GFAR initiative that is the construction of a network and digital library for disseminating 
agricultural research outputs to multiple stakeholders. 

• NAL Digital Collections: Operated by the U.S. Department of Agriculture, which has vast holdings of 
various agricultural, food, and environmental-related program databases for research and other purposes. 

• Organic Eprints: A repository of peer-reviewed scholarly articles on organic farming innovation and 
discoveries, sharing issues and strategies. 

 
A feature of these libraries shows how specific online environments improve information sharing, 
collaboration, and the development of sustainable agriculture for worldwide use [26]. 
 

7. Conclusion: Future Directions for Agricultural Digital Libraries 
 
As with any online digital library, its future depends on its capacity to meet the demands of society through 
changing technological breakthroughs, accessing user demands while addressing ever-emerging 
environmental issues. UPs in AI, IoT, and blockchain technologies will increase the sophistication and use of 
these artifacts, including appeals to creativity, personalization, complete data analysis at the point of use, and 
data security. 
With issues like climate change, reduced resources, and food insecurity affecting agriculture worldwide, digital 
libraries will offer the opportunity to develop new learning and effectively distribute knowledge and 
information to stakeholders at all levels. Linking these platforms with innovative agricultural technologies will 
result in intelligent systems that interconnect the partial systems of practical research, production, and policy 
support while ensuring optimal data exchange between researchers, farmers, and policymakers.This paper has 
identified issues concerning infrastructure, data quality, and users that would influence the future maturity of 
digital libraries. Reflecting on the experience of Cambodian farmers and using the examples of other countries, 
the authors argue that with their focus on inclusive, open-access digital platforms and synergy with 
communities, digital libraries can become powerful agents of transformation of agriculture and sustainable 
development. 
 

References 
 
1. Abate, G.T., Bernard, T., de Brauw, A. and Minot, N., 2018. The impact of the use of new technologies on 

farmers’ wheat yield in Ethiopia: Evidence from a randomized control trial. Agricultural Economics 
(United Kingdom), 49, pp.409–421. 

2. Agyekumhene, C., de Vries, J.R., van Paassen, A., Macnaghten, P., Schut, M. and Bregt, A., 2018. Digital 
platforms for smallholder credit access: the mediation of trust for cooperation in maize value chain 
financing. NJAS - Wageningen Journal of Life Sciences, 86–87, pp.77–88. 
https://doi.org/10.1016/j.njas.2018.06.001. 

3. Aker, J.C., 2011. Dial "A" for agriculture: a review of information and communication technologies for 
agricultural extension in developing countries. Agricultural Economics, 42(6), pp.631–647. 

4. Andreopoulou, Z., Tsekouropoulos, G., Koutroumanidis, T., Vlachopoulou, M. and Manos, B., 2008. 
Typology for e-business activities in the agricultural sector. International Journal of Business 
Information Systems, 3(3), pp.231–245. https://doi.org/10.1504/IJBIS.2008.01728. 

5. Annosi, M.C., Brunetta, F., Monti, A. and Nat, F., 2019. Is the trend your friend? An analysis of technology 
4.0 investment decisions in agricultural SMEs. Computers in Industry, 109, pp.59–71. 

https://doi.org/10.1016/j.njas.2018.06.001
https://doi.org/10.1504/IJBIS.2008.01728


4655  Jitendra Singh Choudhary/Kuey, 30(1), 8326               

 

6. Antle, J.M., Jones, J.W. and Rosenzweig, C.E., 2017. Next-generation agricultural system data, models, 
and knowledge products: introduction. Agricultural Systems, 155, pp.186–190. 

7. Ayre, M., McCollum, V., Waters, W., Samson, P., Curro, A. and Nettle, R., 2019. Supporting and practicing 
digital innovation with advisers in smart farming. NJAS - Wageningen Journal of Life Sciences. 
https://doi.org/10.1016/j.njas.2019.05.001. 

8. Bacco, M., Barsocchi, P., Ferro, E., Gotta, A. and Ruggeri, M., 2019. The digitization of agriculture: A 
survey of research activities on smart farming. Array, 3–4, 100009. 
https://doi.org/10.1016/j.array.2019.100009. 

9. Balafoutis, A., Beck, B., Fountas, S., Vangeyte, J., Van Der Wal, T., Soto, I. and Gómez-Barbero, M., 2019. 
Precision agriculture technologies positively contribute to GHG emissions mitigation, farm productivity, 
and economics. Sustainability, 9(8), p.1339. 

10. Banhazi, T.M., Lehr, H., Black, J.L., Crabtree, H., Schofield, P., Tscharke, M. and Berckmans, D., 2012. 
Precision livestock farming: an international review of scientific and commercial aspects. International 
Journal of Agricultural and Biological Engineering, 5(3), pp.1–9. 

11. Barbero, M., Barnes, A. and Eory, V., 2017. Precision agriculture technologies contribute to farm 
productivity and environmental sustainability. Sustainability, 9(8), p.1339. 

12. Barnes, A., de Soto, I., Eory, V., Beck, B., Balafoutis, A. and Vangeyte, J., 2019. Influencing factors on the 
intention to adopt precision agricultural technologies within arable farming systems. Environmental 
Science & Policy, 93, pp.66–74. 

13. Barreto, L. and Amaral, A., 2018. Smart farming: cyber security challenges. Proceedings of the 9th 
International Conference on Intelligent Systems, pp.870–876. 

14. Baumüller, H., 2017. The little we know: an exploratory literature review on the utility of mobile phone-
enabled services for smallholder farmers. Journal of International Development, 30(1), pp.134–154. 

15. Bellon-Maurel, V. and Huyghe, C., 2017. Putting agricultural equipment and digital technologies at the 
cutting edge of agroecology. Oilseeds and Fats, Crops and Lipids, 24(1), pp.1–12. 

16. Bhuvaneswari, R., 2023. Editorial: Indian literature: Past, present and future. Studies in Media and 
Communication, 11(2), p.1. Available at: https://www.researchgate.net/publication/368721746. DOI: 
10.11114/smc.v11i2.5932. 

17. Bijker, W.E., 1995. Of Bicycles, Bakelites, and Bulbs: Toward a Theory of Sociotechnical Change. MIT 
Press, Cambridge, MA. 

18. Blok, V. and Gremmen, B., 2018. Agricultural technologies as living machines: toward a biomimetic 
conceptualization of smart farming technologies. Ethics, Policy & Environment, 21(3), pp.246–263. 

19. Boehlje, M., 2016. How might big data impact industry structure and enhance margins? International 
Food and Agribusiness Management Review, 19(A), pp.13–16. 

20. Borchers, M.R. and Bewley, J.M., 2015. An assessment of producer precision dairy farming technology 
use, pre-purchase considerations, and usefulness. Journal of Dairy Science, 98(6), pp.4198–4205. 

21. Bos, J. and Munnichs, G., 2016. Digitization of Animals: Exploration of Precision Livestock Farming. 
Rathenau Institute, Hague. 

22. Bramley, R., 2009. Lessons from nearly 20 years of precision agriculture research, development, and 
adoption as a guide to its appropriate application. Crop and Pasture Science, 60(3), pp.197–217. 

23. Bronson, K. and Knezevic, I., 2019. The digital divide and how it matters for Canadian food system equity. 
Canadian Journal of Communication, 44(1), pp.63–68. 

24. Bronson, K., 2018. Smart farming: including rights holders for responsible agricultural innovation. 
Technology Innovation Management Review, 8(2), pp.7–14. 

25. Burton, R.J.F., Peoples, S. and Cooper, M.H., 2012. Building ‘cowshed cultures’: A cultural perspective on 
the promotion of stockmanship and animal welfare on dairy farms. Journal of Rural Studies, 28(2), 
pp.174–187. 

26. Butler, D. and Holloway, L., 2016. Technology and restructuring the social field of dairy farming: Hybrid 
capitals, ‘Stockmanship,’ and automatic milking systems. SociologiaRuralis, 56(4), pp.513–530. 

27. Carbonell, I.M., 2016. The ethics of big data in big agriculture. Internet Policy Review, 5(1), pp.1–13. 
28. Carolan, M., 2017a. Agro-digital governance and life itself: food politics at the intersection of code and 

affect. SociologiaRuralis, 57(4), pp.816–835 
29. Costa, C., Antonucci, F., Pallottino, F., Aguzzi, J., Sun, D.W. and Menesatti, P., 2011. Shape analysis of 

agricultural products: A review of recent research advances and potential application to computer vision. 
Food and Bioprocess Technology, 4(5), pp.673–692. 

30. Galvão, T.F., de S.A, T. and Harrad, D., 2015. Principaisitens para relatarRevisõessistemáticas e Meta-
análises: A recomendação PRISMA. Epidemiologia e Serviços de Saúde, 24, pp.335–342. 

31. Garg, D. and Alam, M., 2023. Smart agriculture: A literature review. Journal of Management Analysis, 
10(2), pp.359–415. DOI: 10.1080/23270012.2023.2207184. 

32. Haddow, G., 2018. Bibliometric research methods: Information, systems, and contexts. Chandos 
Publishing, an imprint of Elsevier, Cambridge, MA, pp.241–266. 

33. Hilmi, M.F. and Mustapha, Y., 2020. E-learning research in the Middle East: A bibliometric analysis. 2020 
Sixth International Conference on e-Learning (econf), Sakheer, Bahrain, pp.243–248. DOI: 
10.1109/econf51404.2020.9385513. 

https://www.researchgate.net/publication/368721746


4656                                                       Jitendra Singh Choudhary/Kuey, 30(1), 8326 

 

34. Kapur, R., 2018. Usage of technology in the agricultural sector. Acta Scientiarum. Agronomy, 2, pp.78–
84. 

35. Keller, M., Rosenberg, M., Brettel, M. and Friederichsen, N., 2014. How virtualization, decentralization, 
and network building change the manufacturing landscape: An Industry 4.0 perspective. International 
Journal of Mechanical, Aerospace, Industrial, Mechatronic and Manufacturing Engineering, 8, pp.37–
44. 

36. Klerkx, L., 2019. A review of social science on digital agriculture, smart farming, and Agriculture 4.0: New 
contributions and a future research agenda. NJAS - Wageningen Journal of Life Sciences, 90–91, 100315. 
DOI: 10.1016/j.njas.2019.100315. 

37. Lasi, H., Fettke, P., Kemper, H.G., Feld, T. and Hoffmann, M., 2014. Industry 4.0. Business and 
Information Systems Engineering, 6, pp.239–242. 

38. Liao, Y., Deschamps, F., Ramos, L.F.P. and de Freitas Rocha, F.R., 2017. Past, present and future of 
Industry 4.0—A systematic literature review and research agenda proposal. International Journal of 
Production Research, 55(12), pp.3609–3629. 

39. Maynard, A.D., 2015. Navigating the Fourth Industrial Revolution. Nature Nanotechnology, 10, pp.1005–
1006 

 


