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Abstract 

As postulated by Malthus human population is growing at geometric progression while the resources are 

growing at arithmetic progression. With this exponential population growth, the world population is 

predicted to reach 9.2 billion by 2050. The current unsustainable agricultural system is exposing the 

environment to soil degradation, erosion, frequent drought, diseases, pollution, and ultimately to climate 

change. The World must adopt a kind of production with minimum input and maximum output. A kind of 

production that is sustainable with little or no detrimental consequences to the environment. Precision 

agriculture or smart agriculture is the answer to this. Precision Agriculture (PA) deals with the fine-tuned 

management of the agricultural inputs including, seeds, fertilizers, water, pesticides, and energy to create 

savings on these inputs, increase yield, augment profitability and conserve the environment. PA 

technologies include soil mapping, variable rate application (tillage, seeding, fertilizing, irrigation, and 

pesticide application), yield monitoring mapping, automatic guidance, and autonomous vehicles. It is an 

approach to farm management that uses information technology to ensure that crops and soil receive what 

they need for optimum health and productivity. It allows farmers to make data -driven decisions while 

implementing sustainable practices that preserve natural resources. Adopting PA technologies has apparent 

benefits for agricultural production management, cost savings, and environmental sustainability.   The 

method is a game changer in the world agricultural landscape, despite the huge benefits its adoption has 

remained low among farmers in Nigeria despite the country’s economic size. 
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Introduction 

Nigeria faces food insecurity due to exponential 

human population growth and a need for 480 

million tons of food grain by 2050(Mondal, 

2009), Despite efforts to eradicate hunger and 

combat poverty, Nigeria ranks 20th in the 2006 

Global Hunger Index (Adekunle, 2013).  

Advanced technologies are needed to boost 

fisheries, cattle, and crops output (Daniel et al., 

2023), The global community aims to eradicate 

poverty, hunger, inequality, and violence by 

2030. Precision agriculture, or smart farming, is 

the best way to combat climate change and food 

insecurity (Abraham, 2022). 

 

 

 

 

 

 

 

 

 

 

Figure 1:    The cycle of precision Agriculture     

Abdullahi and Sheriff 2017 

Precision agriculture is a system that uses crop 

information, technology, and management 

techniques to maximize agricultural productivity 

(Abdulsalam, 2019). It involves real-time control 

of inputs like fertilizer, pesticides, and water, 

GPS for equipment location, and remote sensors 

for input responses (Adeoye, et al., 2018). This 

approach focuses on the five "R" principles: right 

place, time, amount, source, and way. Precision 

agriculture promotes sustainable development 

in agricultural fields and has evolved over time, 

from hunting and gathering to mechanized 

agriculture in the 18th century (Degila, et al., 

2023). 
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Figure 2 Roadmap of industrial and agricultural revolution (Adapted from (Degila, et al., 2023) 

The fourth stage of the agricultural revolution, 

Agriculture 4.0, involves the use of high-tech 

technologies like cloud computing, 

biotechnology, drones, sensors, robots, 

precision agriculture, and smart farming 

(Jellason, 2021; Monteleone, et. al., 2020). This 

system integrates sustainable food production 

and better agricultural systems. IoT plays a 

crucial role in agriculture, allowing models to 

evaluate crop development and soil resources. 

Precision farming, using AI, Big data, IoT, GNS, 

VR, and blockchain, can mitigate social and 

economic challenges and improve ecological 

wellbeing for growing populations 

(Yarashynskaya, 2022). 

 

 

Figure 3  scope of adoption of precision agriculture(Gawande et al., 2023) 
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Precision farming uses a four-stage process to 

observe spatial variability, geolocate data, and 

use remotely sensed images to identify issues at 

the smallholder farm level (Sule and Mayaki, 

2020).. Researchers, extension agents, and 

smallholder farmers collaborate to adapt the 

method (Bamigboye,2016).. The Internet of 

Things (IoT) enhances daily living and agriculture 

by integrating sensors, real-world objects, 

machinery, and vehicles for data collection and 

exchange, promoting sustainable agriculture and 

disease risk management (Idowu, et al., 2017). 

Technological Tools required in precision 

farming. 

Since they became commercially available in the

 1990s, PF tools have significantly aided farm m

anagement across a range of industries, includin

g viticulture, crop farming, horticulture, and zoot

echnics. They also support the Climate Smart A

griculture framework, which was introduced in 2

009 and tackles the challenging problem of achie

ving sustainable agricultural growth for food sec

urity in the face of climate change.PFTs are emp

loyed less frequently than anticipated because of

 significant hurdles, as seen by the low acceptan

ce rate in Europe despite these applications.Ado

ption is a process that takes time to complete and

 is influenced by a wide range of factors, includi

ng informationrelated factors, organizational and

 institutional factors, farm structure, location, an

d farmer characteristics.This intricate situation u

ses a conceptual framework of drivers and obsta

cles that has been extensively studied(Vecchio, 

2020).Basically, the components of precision 

farming include the six major factors listed below 

by Ajewole, (2010): - 

Variable Rate Technology (VRT) is a technique 

used in agriculture to regulate the rate at which 

crop inputs and tillage activities are applied, 

ensuring optimal fertilizer use in high-

productivity areas and enhancing its application 

in low-productivity areas. Remote sensors gather 

image data from crops and soil, process it, and 

add it to a Geographic Information System (GIS) 

database. Computer hardware and software are 

used to analyze this data, providing 

comprehensible formats like charts, graphs, 

maps, and reports. Crop yield monitoring devices 

display information on crop yield, and GIS 

software creates yield maps using this data. GPS, 

a network of 24 satellites, is used for yield data 

collection and triangulation fix. 

- 

Unmanned Aerial Vehicle (UAV) 

Unmanned Aerial Vehicles (UAVs) are used in 

agriculture for sustainable output increase. These 

mechanized devices, like quad copters, use data 

analysis tools and sensor technologies for crop 

monitoring and irrigation systems (Ilyass,2019). 

UAVs offer benefits like terrain independence, 

reduced costs, and immediate information 

provision. 
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Figure 4 Tools for precision farming (Gawande, et al., 2023). 

IoT technology in precision farming make it easi

er to follow farm products from the farm to the f

ork, enabling all parties involved in production, 

processing, and transportation to have the inform

ation they need to do their jobs (Bamigboye et al

., 2016). 

According to Gawande et al. (2023), precision a

griculture is used to accomplish the following go

als.1) rise in the output of food,2). reducing expe

nses,3). reducing adverse effects on the environ

ment, such as drought, deforestation, flooding, a

nd soil erosion. Precision farming is a method of 

agricultural management that uses technology to 

customize inputs for each field, improving crop 

productivity efficiency (Gawandeetal.,2023). It 

involves using advanced sensors like GPS, 

satellite remote sensing, and GIS to forecast 

weather patterns and increase crop yields  

(Ifeanyieze F. O., 2014). This approach has 

gained popularity due to its ability to adjust to 

varying farm sizes, lower costs, and increase 

accessibility of farming tools and 

methods(Singhetal.2020). It relies on electronics, 

information and communication technology, and 

human technical competence (Ifeanyichukwu, 

2020). 

According to (Onyangoet.al.,2021) precision agr

iculture is a system in which decisions are made 

by humans as well as a variety of technologies, s

uch as soil and crop sensors, GNSS (global navi

gation satellite system) such as the global positio

ning system (GPS), GIS, and variable rate applic

ation (VRA) technologies. The term SMART 

stands for - S- Specific, M-measurable, A-

Attainable, R-Realistic and T- Timebound. In 

precision farming variable rate technology is 

achieved through the use of Soil moisture sensor, 

Humidity sensor, Temperature sensor, wireless 

sensor network, Arduino, Networking, WIFI and 

IoT (Internet of Things). In precision farming 

farmers apply information from most agriculture 

IoT products to take agricultural decisions about 

planting, irrigating, harvesting and many other 

agronomic practices (James, 2022). 

Geoinformatics uses remote sensing, global 

positioning system (GPS) and geographic 

information systems principles and products to 

collect, analyses and define agricultural 

suitability areas for precision farming (Rilwani, 

2011). 

Adoption of precision agriculture in Nigeria 

and other African countries  
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Nigeria's space agency has enabled continuous 

aerial monitoring and surveillance of agricultural 

plants using satellites and remote sensing 

technologies, enabling optimization of crop 

production through precision agriculture  

(Abdullahi,2017). Nigeria's National Space 

Research and Development Agency has launched 

five satellites, including SAT 1, which provided 

images of the US east coast after Hurricane 

Katrina (Chizea,2019; Anthony,2019), 

Geoinformatics techniques in agricultural land 

evaluation and precision farming are yet to 

receive adequate attention in Nigeria (Rilwani, 

2011 Ifeanyieze,2014). 

Benefits of precision agriculture to Nigerian 

Economic growth. 

Precision agriculture (PA) has the potential to 

revolutionize production agriculture by 

increasing efficiency by putting the right number 

of inputs in the right locations at the right times. 

According to Mintert,(2019) PA can achieve 

yields with the same number of inputs, equivalent 

yields with less inputs, or a combination of 

increased yield and fewer inputs. 

According to Gawande et al. (2023), It addresses 

resource variability in spatial and temporal 

dimensions, addressing two primary issues: 

alleviating food insecurity and adapting to 

climate change impacts (Bosompem, 2019). 

Precision farming (PF) is a significant 

agricultural breakthrough, based on smart 

technologies and digital data management. PF 

uses techniques for unique internal plot 

variability management, focusing on crop needs 

and soil chemical-physical parameters. Benefits 

include increased production optimization, 

rationalized inputs, lower costs, and favorable 

environmental effects (Masi, 2023). Precision 

agriculture (PA) is a technology that incorporates 

technology into conventional farming methods to 

increase productivity and sustainability 

(Finger,2019). It is essential for the world's 

expanding population, as increasing food and 

animals is not enough to feed it. PA considers 

temporal and spatial variability to increase the 

sustainability of agricultural production 

(Danbaki,2020). In Sub-Saharan African (SSA) 

nations, agriculture is the most important 

economic sector, employing over two-thirds of 

the labor force and contributing one-third of the 

GDP (ISPA, 2018, Nyaga,2021). As the world's 

natural resources and arable land are limited, 

increasing food production is crucial to feed the 

estimated 9 billion people by 2050(Shaheb, 

2022).According to Ifeanyieze et al. (2014), Pre

cision agriculture (PA) and emerging 

technologies are crucial for increasing global 

agricultural productivity sustainably. PA 

enhances crop yields and supports management 

decisions using advanced tools like GPS, remote 

sensing, and GIS. To feed the 9 billion people, the 

world needs to increase food production. Climate 

change, caused by natural events and human 

activity, is a persistent variation in 

meteorological state. 

Factors militating the adoption of precision 

farming in Nigeria. 

New technology can benefit agronomy, the 

economy, and the environment by improving 

precision and saving time (Singh,2020). 

However, Nigeria faces challenges such as lack 

of electricity, water, technology, land allocation, 

and lack of understanding among farmers 

(Adeoye,2018). Precision agriculture (PA) 

technologies optimize agricultural production, 

allowing farmers to predict disease occurrences, 

apply inputs correctly, use less phytosanitary 

products, and perform labor-intensive tasks with 

less energy. This minimizes CO2 emissions and 

maximizes chemical inputs and equipment usage 

(Yathrib, 2020). 

Summary, conclusion and recommendation. 
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Precision agriculture technologies can help 

Nigeria harness human, natural, and manmade 

resources for sustainable agricultural production 

and improved crop yields. The Malthusian 

hypothesis suggests a rise in sustainable food 

supply due to population growth. The internet of 

things has modernized agricultural operations, 

increased production, and opened new revenue 

streams. Nigerian agriculture must improve by 

providing internet-based facilities, equipment, 

and training programs to achieve the increased 

production seen in rich nations 

(Abdulwaheed, 2019). 
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