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Application of Big Data, Artificial Intelligence, Precision and Smart 

Farming Practices in Nigeria’s Agriculture: A Trend Analysis 

 

Abstract 

Like other countries in the developing world, especially in Africa, Nigeria has 
also witnessed and still sees the adoption and use of newer technologies, 
artificial intelligence, and big data within the context of production, 
distribution, and marketing for agricultural purposes. The adoption of these 
technologies is gradually transforming how agriculture is being practiced in 
Nigeria and hence, there is a need to look into the current trend and 
determine the potentials that are yet to be explored. Previous studies 
conducted by Nigerian scholars were extracted from Google Scholar and 
PubMed for analysis of trends in purpose, methodology, and results achieved. 
The following keywords: “artificial intelligence”, agriculture, “big data”, “big 
data application”, “precision farming”, “smart farming” and Nigeria were 
used to retrieve relevant journal articles. The first 10 pages of Google Scholar 
were searched in addition to the number of articles recovered from PubMed 
search. In total, twenty articles were discovered and analysed using 
descriptive statistics. Our analysis reveals that most of the studies were 
conducted between 2011 and 2021 and 75 percent of the journal articles 
found focused on precision and smart farming practices, 20 percent explored 
needs and issues within the artificial intelligence adoption while only 5 
percent examined big data application in agriculture.  Also, we found that a 
significant number of these studies were carried out using a quantitative 
research philosophy and approach. In all, 25 research methods were adopted 
with some studies utilising more than one research method and the use of 
experimental and exploratory data analysis [EDA] was more dominant. 
Consequently, it is recommended that thorough research that explored the 
perspectives and acceptability of these technologies in Nigeria’s agricultural 
setting is required. 
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Introduction 

In the last two decades, the emergence of technologies has been 

revolutionising agricultural practices globally. This has largely been felt in 

the supply and demand sides of the agricultural value chain. In countries or 

settings where the technologies have been employed significantly, the 

outcomes remain better productivity, better yields, and better income for 

the farmers and other stakeholders in the value chain. Governments have 

also seen a significant increase in revenue and contribution of agriculture 

to the Gross Domestic Product in nominal and real terms. Like other 

countries in the developing world, especially in Africa, Nigeria has also 

witnessed and still sees the adoption and use of new technologies, artificial 

intelligence, and big data within the context of production, distribution, and 

marketing. This review article, therefore, examines issues and needs that 

resonate with the application of artificial intelligence and big data from an 

academic perspective as regards trends in research designs and methods 

between 2011 and 2021. Further, we discussed the academic, managerial, 

and policy implications of these results and provided recommendations on 

ways to maximise the adoption of these concepts for agriculture purposes. 

Previous studies conducted by Nigerian scholars were extracted from 

Google Scholar and PubMed for analysis of the trends in purpose, 

methodology, and results. Artificial intelligence, agriculture, big data, big 

data application, precision farming in Nigeria, smart farming in Nigeria and 

Nigeria were used as keywords for retrieving relevant journal articles. 

PubMed and the first 10 pages of Google Scholar were searched to retrieve 

relevant articles accordingly. Twenty articles were selected based on the 

following criteria. (1) studies conducted in Nigeria, (2) studies that 

demonstrate the use of artificial intelligence, big data application, and /or 

smart farming technique required data were extracted, coded, and finally, 

analysed using descriptive statistics.  

Trends in Purpose 

75 percent of 20 articles found focused on precision and smart farming 

practices, 20 percent explored needs and issues within the artificial 

intelligence adoption while 5 percent examined big data application. From 

2011 to 2020 period, scholars started publishing in 2013. One article was 

published in 2013. Of 15 articles published with the consideration of 

precision and smart farming practices, 44.4 percent were published in 
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2020. This is similar to the number of publications during the year focusing 

on artificial intelligence adoption. 39 sub-purposes emerged from all the 

articles. While 17 sub-purposes were considered and assessed in 2020, 6 

and 5 were examined in 2017 and 2015 respectively.  

 
Source: Authors, 2011-2020; FIDAS Research, 2021 

Figure 1: Number of Publications Per Year [n=20] 
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Source: Authors, 2011-2020; FIDAS Research, 2021 

Figure 2: Sub-Purpose [n=39] 

 

 

Source: Authors, 2011-2020; FIDAS Research, 2021 

Figure 3: Sub-Purpose by Year 
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Artificial Intelligence Adoption 

The concept of artificial intelligence, big data application, and precision or 

smart farming practice has been used in agriculture for different purposes 

based on the studies included in this review. While evaluating the state of 

knowledge on artificial intelligence adoption for agricultural purposes in 

Nigeria, the available studies used various artificial intelligence models 

with more focus on production (both plant and animal) than any other 

aspects of agriculture. For instance, two studies assessed the use of 

technology and automation in increasing production efficiency of sesame 

seed production1 and poultry production2 respectively. Although the use of 

artificial intelligence for production purposes emerged as the main focus, 

yet some studies assessed how artificial intelligence can be used in product 

management. An instance of this is the adoption of machine vision 

technology for determining product quality and management3, 4.  

Big Data Application 

Among the articles reviewed, only one study was identified with regards to 

the application of big data for smart farming practice in Nigeria and this 

specifically focused on production5. The study applied the concept of big 

data and reported on the acceptance of artificial intelligence among 

southwestern Nigerian poultry farmers5. Data regarding their 

socioeconomic characteristics, level of awareness, type of agricultural 

technology being used for poultry production, factors determining the 

adoption of artificial intelligence, and the intensity of the adoption were 

documented in the study. Although this concept is gradually being 

considered, yet data regarding other categories of purposes relating to 

agricultural farming seems not explored. The availability of such data can 

be used to generate insight that would enhance informed policies that can 

constantly improve crop yield, animal production and contribute to the 

growth of the agricultural sector at large in Nigeria.  

                                                
1

Saleh, N.I., (2020) Impact of Automation on Sesame Seed Production in Nigeria. Masters thesis, Dublin, National College of 

Ireland. 
2

Adewumi I.O. (2020) Artificial Neural Network (ANN) Reliability Analysis of Poultry Bird Production Through Nigerian Made 

Incubator. Engineering Sciences Vol.7, Issue.1, pp.25-31 
3

Elijah, O. C., Philomena, K. I., Joseph, T. N., Charles, O. N., & Paschal, E. O. (2020). Evaluation of optimization techniques in 

predicting optimum moisture content reduction in drying potato slices. Artificial Intelligence in Agriculture. 
4

Ani, O., Chukwuma, K., Okoro, G., & Oyiga, A. (2020) Applications of Mechatronics and Autonomous Systems in Smart 

Agriculture: Potentials and Challenges for Nigeria. International Journal of Mechatronics, Electrical and Computer 
Technology (IJMEC). Vol. 10(35), PP. 4502-4517. 
5

Adetomiwa, K., (2020) Adoption and Utilization of Artificial Intelligence (Ai) In Poultry Production: Evidence from Smart 

Agricultural Practices In Nigeria. SSRG International Journal of Agriculture & Environmental Science (SSRG-IJAES) – 
Volume 7 Issue 3 – May – June 2020 
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Precision and Smart Farming Practices 

Based on the studies reviewed, diverse technologies are considered for 

precision and smart farming. These technologies have been adopted for 

different purposes ranging from increasing productivity6, climatic 

condition monitoring7, determining the environmental properties of 

farmland8, controlling the application of fertilizer and herbicide9, and lastly 

livestock diseases management10. Also, information exchange between 

farmers and other actors in the agricultural value chain is now leveraging 

technology to provide farmers with timely information that can help 

maximise farm inputs and improve crop yields. Regarding storage, 

marketing, and distribution of farm produce, it was observed that none of 

the identified studies examine the adoption of technology for this purpose 

and this suggests that research studies are lacking in these areas.  

Trends in Designs and Methodology 

A significant number of articles from the 20 articles found in the two 

academic databases were carried out with the adoption of quantitative and 

qualitative research philosophy and approach. In all, 25 research methods 

were found. It should be noted that some objectives of the articles were 

investigated with the combination of two or three research methods. 

Hence, the 25 research methods do not translate to individual research 

methods. Experimental method11 was used 9 times and 25.0 percent of 

them were in 2020 while exploratory data analysis3 was used 4 times and 

the highest was in 2020 with 10.0 percent usage. Interview and Focus 

Group Discussions were also adopted by the scholars12. Within the 

interview method, a semi-structured in-depth interview approach was 

more employed than a structured in-depth interview. One of the scholars 

                                                
6

Abdullahi, H. S., & Sheriff, R. E. (2017). Case study to investigate the adoption of precision agriculture in nigeria using simple 

analysis to determine variability on a maize plantation. Journal of Agricultural Economics and Rural Development, 3(3), 279-
292 
7

Akinlabi, E. T. (2019) An Application of Industry 4.0 in Agriculture in Nigeria Proceedings of the International Conference on 
Industrial Engineering and Operations Management Toronto, Canada, October 23-25. 
8

Abdullahi, S., Ismail, R., Zaibon, S., Ahmad, N., Noma, S. (2020) Soil Variability Assessment for Sustainable Agriculture in 

Katsina State, Northwest, Nigeria. Test Engineering and Management July – August 2020 ISSN: 0193-4120 Page No. 182- 192 
Available from: https://www.researchgate.net/publication/348370211 Soil Variability Assessment for Sustainable Agriculture 
in Katsina State Northwest Nigeria 
9

Olaniyi, O. M., Daniya, E., Kolo, J. G., Bala, J. A., & Olanrewaju, A. E. (2020). A computer vision-based weed control system 

for low-land rice precision farming. Int J Adv Appl Sci, 9(1), 51-61 
10

Ekundayo, O. S., & Olupitan, G. O. (2016) Enhancing Agricultural Productivity in Nigeria Using a PPFApp Approach. 

Advances in Life Science and Technology ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) Vol.40 
11

OlogehIdowu, O., & Sobanke Victor, O. (2014) Application of indegenous space technology to land use/cover mapping for 

cassava yield prediction in Nigeria 
12

Okafor, G. O., & Malizu, C. F. (2013). New media and sustainable agricultural development in Nigeria. New Media and Mass 

Communication, 20, 66-73 

https://www.researchgate.net/publication/348370211_Soil_Variability_Assessment_for_Sustainable_Agriculture_in_Katsina_State_Northwest_Nigeria
https://www.researchgate.net/publication/348370211_Soil_Variability_Assessment_for_Sustainable_Agriculture_in_Katsina_State_Northwest_Nigeria
https://www.researchgate.net/publication/348370211_Soil_Variability_Assessment_for_Sustainable_Agriculture_in_Katsina_State_Northwest_Nigeria
https://www.researchgate.net/publication/348370211_Soil_Variability_Assessment_for_Sustainable_Agriculture_in_Katsina_State_Northwest_Nigeria
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also added audio-visuals with the in-depth interview method1. Survey13 

and case study14 including simulation technique15 was also discovered as 

research methods used by the scholars.  

 
Source: Authors, 2011-2020; FIDAS Research, 2021 

Figure 3: Research Methods [n=25] 

Lessons Learned 

Artificial Intelligence Adoption 

The use of predictive and prescriptive models has generated nearly 100 

percent accuracy in understanding how artificial intelligence could be used 

for farming activities3. However, some approaches to understanding the 

activities were found to be more effective than others16, 17.  

Big Data Application 

Having discovered implications of non-sustainable means of producing 

crops and animals, scholars15 investigation of GHG emissions have 

increased our understanding of environmental impacts of the means in 

Nigeria. These scholars found that total GHG emissions from Nigerian 

agriculture in 2010 were around 34.9 million tonnes of carbon dioxide 

equivalent. GHG emissions from livestock accounted for about 69.2 percent 

of the total emissions, making it the largest source of GHG emissions in the 
                                                
13

Nicholas-Ere, O. (2017). Dissemination of agricultural information to farmers using ICT. International Journal of Computer 

Applications, 179(7), 27-31 
14

Dioha, M. O., & Kumar, A. (2020). Exploring greenhouse gas mitigation strategies for agriculture in Africa: the case of 

Nigeria. Ambio, 49(9), 1549-1566 
15

Enokela, J. A. (2018). An Analysis of the Consequences of the Herdsmen-Farmers Crisis in North Central Nigeria using 

Agent–Based Modelling. The Pacific Journal of Science and Technology, 19(2), 326-336. 
16

Yakubu, A., Oluremi, O. I. A., & Ekpo, E. I. (2018). Predicting heat stress index in Sasso hens using automatic linear modeling 

and artificial neural network. International Journal of Biometeorology, 62(7), 1181–1186. doi:10.1007/s00484-018-1521-7 
17

Agu, C. M., Menkiti, M. C., Ekwe, E. B., & Agulanna, A. C. (2020). Modeling and optimization of Terminalia catappa L. kernel 

oil extraction using response surface methodology and artificial neural network. Artificial Intelligence in Agriculture, 4, 1-11 
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sector. Nigeria’s agriculture GHG emissions are expected to increase by 94 

percent in 2050 relative to 2010 levels. Mitigation strategies in the Nigerian 

agriculture sector that do not compromise food security are limited. 

However, with the implementation of different GHG mitigation strategies in 

the alternative scenarios, emissions are expected to fall by around 13.2 

percent and 26.7 percent by 2050 in the MS and AS, respectively, compared 

to the baseline scenario.  Surprisingly, findings have also enhanced our 

understanding of farming practices within the context of rainfall. It has 

emerged that the highest cation-exchange capacity could be found in lands 

that have 9.02cmol/kg and lowest in lands with 4.03cmol/kg8. In southwest 

Nigeria, we have learned that poultry farmers are in their active age and in 

most cases they are literate. From a gender perspective, producing poultry 

meat and eggs seems to be male-dominated agribusiness in the region5. 

Examination of the insecurity on farmlands with the specific reference to 

the herders-farmers crisis by one of the scholars indicates that “very 

drastic degradation of the farming environment, as well as depopulation of 

both the indigenous farmers and the herdsmen, could occur if the conflict is 

allowed to linger for a long time”16.  

Precision and Smart Farming  

Studies that focused on precision and smart farming have largely taught 

farmers and  

other stakeholders how to adopt some artificial intelligence-enabled tools 

and Information and Communication Technology tools such as mobile 

phone12, mechatronics4, gateway node7, meteorological map11, and remote 

sensing6. The outcomes have largely been effective and efficient ways of 

doing farming with high yields as the final outputs1, 2, 6, 7, 9 10, 11, 14, 18, 19, 20.  For 

instance, the accuracy of a chemical spraying machine with less than 1 

percent absolute error led to more returns for low-land rice farmers who 

experienced pest issues.   

 

 

 

 
                                                
18

Adebo, G. M. (2014). Effectiveness of e-wallet practice in grassroots agricultural services delivery in Nigeria-A case study of 

Kwara State growth enhancement support scheme. Journal of Experimental Biology and Agricultural Sciences, 2, 4-12. 
19

Osabohien, R., Afolabi, A., & Godwin, A. (2018). An econometric analysis of food security and agricultural credit facilities in 

Nigeria. The Open Agriculture Journal, 12(1). 
20 Oguntunde, P. G., Lischeid, G., & Dietrich, O. (2017). Relationship between rice yield and climate variables in southwest 

Nigeria using multiple linear regression and support vector machine analysis. International Journal of Biometeorology, 62(3), 
459–469. 
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Gaps in Knowledge and Recommendations 

Based on the findings of this review, only a few studies evaluated artificial 

intelligence adoption for agricultural purposes. While studies are lacking in 

the area of land use, land cover mapping, security, cultivation, harvesting, 

storage, distribution, and marketing, the majority of the article reviewed 

focused on applying artificial intelligence models to production, 

management, and determining the quality of farm produce. This 

investigative review showed that the adoption of artificial intelligence for 

agricultural purposes is still at the primitive stage and the penetration is 

not enough both as quality and quantity. However, artificial intelligence 

models adopted for farming practices in Nigeria are parallel with those 

used in other geographic locations in Africa and developed countries. Going 

forward, thorough research in evaluating the application and current 

effectiveness of various models is needed. Also, building other models that 

can accurately predict outputs relating to agricultural farming is essential.  

The application of big data offers an opportunity to maintain high 

productivity in agricultural output. Big data has the potential to 

revolutionise the agricultural sector in Nigeria but unfortunately, big data 

application in agriculture is yet to be maximised unlike some other sectors 

(Communication, Health, Oil, and gas). Based on findings in this review, 

evidence of big data application in agricultural purposes is extremely low 

and /or not available. There is an urgent need to develop a system to collect 

and store structured and unstructured data for different agricultural 

purposes including land use, land cover mapping, security, production, 

cultivation, harvesting, management, storage, distribution, and marketing, 

build effective capacity in data analytics by understanding what data to 

collect, the necessary approach to collect them and how to constantly 

generate actionable insights for sustainable agricultural production. 

Diverse technologies including sensors, satellites, robotics, and drones are 

available for smart and accurate farming. These devices are capable of 

providing real-time reporting and storage of seamless data that are 

generated from farm sites while conducting agricultural surveillance that 

involves crop scouting, field mapping, and spraying, irrigation monitoring, 

and soil and field analysis. In this review, mounting evidence indicates that 

precision agriculture and smart farming practices are being adopted for 

different purposes ranging from increasing productivity, climatic condition 
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monitoring, determining the environmental properties of farmland, 

controlling the application of fertilizer and herbicide, and lastly livestock 

diseases management in Nigeria. However, we identified a gap in the area 

of distribution, storage, and marketing of agricultural produce as these 

technologies have not been applied to solve current challenges in this 

regard. Thus, there is a need for more research in these areas including the 

application of precision agriculture in managing supply and demand issues, 

use of technology for introducing diversification of produce almost all year 

round, comparative studies between different technological interventions 

to measure effectiveness and optimisation of these technologies to achieve 

maximum efficiency in storage capacity.  

 

 


