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 Abstract. Nigeria's agricultural sector plays a crucial role in the 
economy. It employs not less than 70% of the labour force and 
contributes to improving food security. However, the agricultural sector 
faces a series of challenges, including poor and inefficient use of 
technology. This research reviewed the literature on Nigeria's 
agricultural sector and farmers' use of technology. It analysed the 
current behavioural responses of the farmers to technology applications 
and programmes that target technology adoption in Nigeria, thereby 
describing one of the successful agricultural programmes in Nigeria and 
the procedural steps followed in executing the programme. The findings 
show that Nigeria has a low investment in agricultural technology. 
Nigeria has rich agricultural potential yet to be fully explored or 
exploited, with 77% of the country's land mass being arable. Evidence 
shows that Nigeria's agricultural sector leans more toward smallholder 
farming, with not less than 70% of farmers falling under this category. 
Smallholders produce 80% of the local stable foods. Most Nigerian 
farmers lagged in using technologies, with not more than 1% of all the 
farming households owning tractors and more than 70% of the farmers 
depending on crude implements. Reports on irrigation use show that not 
more than 6% of the arable land is irrigated. Information technology has 
not significantly impacted Nigeria's agricultural sector because many 
farmers have not used modern information communication technology 
(ICT) in their agricultural activities. Nigeria's agriculture growth is below 
the level required to reduce poverty and food insecurity. For instance, 
the released 2024 food security statistics reveal that 79% of Nigerians 
live in one form of food insecurity crisis or the other, of which 20% are 
plunged into severe food insecurity and 59% wallow in moderate food 
insecurity. Nigeria's agricultural sector value-added per capita rose less 
than 1% annually for over a decade (not less than 20 years). However, 
the trend in technology adoption is changing in Nigeria, with many 
farmers expressing willingness to pay for technology adoption. There is 
more market for hiring technology services. This research recommends 
that the government should critically evaluate its policies before 
implementation, as these could positively or negatively hamper the 
growth of the agricultural sector. Entrepreneurial market-driven hired 
technology services that would promote the efficient use of technology 
should be encouraged. 

Keywords: mechanisation, irrigation, efficiency, information, technology, 
trend. 

 

 

INTRODUCTION 

Agricultural technology is the application of tools, 
machines, and techniques in agricultural enter-
prises [1]. It also entails the scientific techniques 
that modify the attributes of farms, inputs, prod-

ucts, and farming systems [2]. Gene improve-
ment, general biotechnology, blockchain, and hy-
droponics are evidence and integral parts of agri-
cultural technology (AgTech) [3, 4]. Heavy-power 
agricultural technologies include motorised 
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mechanisation, such as four-wheel tractors, 
trucks, planters, combine harvesters, and thresh-
ers [5]. Meanwhile, applying irrigation technolo-
gy to supply water also plays a pivotal role in ag-
ricultural activities. For example, various irriga-
tion technologies, including Terraced, Furrow, 
Drip, Centre Pivot, and Sprinkler irrigation sys-
tems, have been developed and adopted to sup-
plement agricultural water requirements [6]. Be-
sides television and radio, information technolo-
gy systems are also being used to access weather 
agricultural information [7], including modern 
advanced information technology apps such as 
MarketWatchFarm, AgriPriceTracker, and 
WeatherFarm.  

Earlier research shows that the transformation of 
the agricultural sector would not be realised 
without the application of technologies. Evalua-
tion of earlier debates on the fulcrum of econom-
ic development showed that modernisation of 
the agricultural sector through agricultural tech-
nology applications had direct and indirect posi-
tive effects on all indices of human development, 
growth, and economic transformation [8]. In an-
other development, tracking sensors, Geographic 
Information Systems (GIS), and Global Position-
ing System (GPS) were also noted as having the 
leverage to promote precision agriculture in live-
stock management and tracking [9]. The Global 
Positioning System also assists in easy yield doc-
umentation to aid precise data analysis. Sensors 
and GPS assist in planning and effective farm 
management by providing information on the 
health of crops and livestock [10]. 

Moreover, a proper swath is made possible 
through GPS. The effect of technology such as 
GPS in agricultural transformation is that GPS 
makes agricultural activities more precise and 
less wasteful in applying inputs such as seeds, 
fertilisers, and fuel utilisation [11]. Computer 
programs assist in self-steer activities and moni-
toring [11]. Emerging technology aids friendly 
eco-regeneration and stimulates resilient agricul-
ture that benefits both the environment of farm-
ing communities and the larger economy [11]. 
Biotechnology enables the cultivation of pest and 
disease-resistant hybrids, thereby reducing pes-
ticide application, disease, and pest incidences, 
translating to agricultural sustainability. On the 
other hand, applying ultrasound technology 
helps analyse meat quality, DNA, and the animal's 
foetus. 

Primary tillage technological implements, includ-
ing mouldboard, subsoil, rotary, chisel, and disk 
ploughs, increase the speed with which the soil is 
loosened and rearranged to improve soil aera-
tion [12]. Soil pulverisation that ensures a better 
seedbed is made possible by various secondary 
tillage technological tools such as the soil sur-
geon, rotary cross-harrow, disk, spring, and 
spike-tooth, which are examples of common har-
rows. Meanwhile, the V-shaped wheel roller is 
another secondary tillage implement that crush-
es clods to destroy weeds and convey moisture in 
seedbed preparation [1]. To facilitate the pro-
cessing of agricultural products, forced-air-
drying and grain cradle threshers are used for 
drying and threshing, respectively. Residue recy-
cling technology creates organic residue that 
stimulates soil fertility [14]. Generally, technolo-
gy application ensures better farm working con-
ditions and careful operations and improves ag-
ricultural produce, productivity, quality, and 
quantities. It stimulates market participation and 
income generation [15]. It also improves efficien-
cy and reduces workload and drudgery. 

Agricultural innovative technology development, 
awareness, and adoption are evolving. Modern 
technologies, such as drones [16], AI [17], block-
chain [18], hydroponics [19], robotics, and auto-
mation [20] are increasingly being used in the 
agricultural sector. The design, advancement, 
and reinvention of technologies have altered the 
fashions in which different technologies are used 
to grow, harvest, or process crops [21]. The evo-
lution of agricultural technology predicted the 
mass adoption of an autopilot/driverless tractor 
that functions using GPS maps and electronic 
sensors in the developed world [11]. 

The effective use of technologies has enabled the 
overwhelming establishment of Clean, Green, and 
Gourmet (CGG) food for indoor factory farming in 
Australia [22]. The attractiveness for middle- and 
upper-class individuals of CGG food constituted 
the drive for pilot farm establishment of CGG in 
several world-leading countries and cities such 
as Israel, Japan, China, Singapore, New York, and 
London [22]. While the advantages and disad-
vantages of indoor factory farming are being ana-
lysed, vertical farming was introduced with the 
aid of innovation and technologies that include 
the effective use of genetics, illumination, and 
light-emitting diode (LED) [22]. The transfor-
mation of the agricultural sector with the help of 
technology in Ukraine brought the country closer 
to the range of technologically-driven advanced 
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nations of the world [23]. Over several decades, 
the developed world has used improved technol-
ogies to advance its agricultural sector, trans-
forming farmers and the general economy. Ironi-
cally, farmers from less developed countries, es-
pecially smallholders, have not benefited from 
half a similar trend [11]. Analysing studies of 
more than 100 countries, comprising developing 
and developed countries, revealed a recurring 
trend that developed countries exhibit ascendan-
cy in technological progress in adoption. In con-
trast, developing countries stagnate or display 
retrogression in technological adoption [24]. Sad-
ly, there remains a lack of research information 
presenting step-by-step footprint, implementa-
tion, and adopted programs that enable the ap-
plication of targeted technology by overwhelm-
ing farmers in developing countries such as Nige-
ria. More so, research has shown that significant 
numbers of farmers still lag and lack the use of 
agricultural technologies in their farming activi-
ties [25]. More challenging is the lack of research 
organising and presenting how the adopted 
technologies are utilised efficiently across differ-
ent technologies [26]. There is also a need to 
evaluate the top-down report and analyse farm-
ers' demand and willingness to react toward 
technology adoption [27, 28]. 

Based on the benefits and challenges of technol-
ogy adoption and application in developing coun-
tries, this study strives to investigate code find-
ings and advancement revealed in the literature 
on the nature of agricultural technology and its 
applications in Nigeria. It also analysed the po-
tential gap, such as technology investment com-
mitment and programmes that warrant further 
research efforts, as well as the approach for 
methodological guidance and conceptualisation 
of agricultural technology in developing coun-
tries, with a focus on Nigeria. Specifically, this re-
search investigated levels of technology usage by 
farmers in Nigeria, analysed the farmers' effi-
ciency in using different technologies, presented 
current behavioural responses of the farmers to 
technology applications, and showcased a suc-
cessful programme that has facilitated technolo-
gy adoption in Nigeria. This study has aimed to 
summarise and provide up-to-date information 
on agricultural technology applications, growth, 
and challenges in Nigeria. The research also 
seeks to contribute to the literature that provides 
information on pathway to revolutionise and 
stimulate effective utilisation of technology in the 
agricultural sector. Literature on biotechnology 

was skeletally mentioned. However, this review 
focused not on biotechnologies but on unveiling 
through studies the application of machine and 
digital technologies in Nigeria's agricultural sec-
tor. 

 

METHODOLOGY 

This study area is Nigeria, which currently has 
the largest population in Africa, with an average 
of 216,783,381 people as of 2022 [29]. The esti-
mated projection of Nigeria's population growth 
is expected to be 400 million by 2050 [30]. It is 
flagged in the tropical region of West Africa, bor-
dering the coast of the Gulf of Guinea between 
longitude 30 and 150E latitude 40N of the 
Greenwich meridian and 140N of the equator 
[26]. Hence, it borders the south of the Atlantic 
Ocean and shares boundaries with the east of 
Cameroon, northeast of Chad, north of Niger, and 
west of Benin. 

Nigeria has a total land mass averaging 
923767 km2. It is, on average, four times the size 
of the United Kingdom and a little above twice 
the size of California [31]. However, a recent re-
port by the Food and Agriculture Organization 
(FAO) shows that its agricultural land is, on aver-
age, 71 million hectares (ha) [32] and 70.8 mil-
lion ha [33]. The agricultural land represents 
77% of the country's total land mass [33]. This 
means that a higher proportion of the country's 
land is arable. The description of Nigeria, which 
shows the various ecological zones of the coun-
try, is presented in Figure 1. 

 

Figure 1 – Map of Nigeria indicating countries 
bordering it [34] 
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The study applied a narrative literature review. 
Hence, it reviewed literature on the application 
of agricultural technology in Nigeria. It starts 
with a review of the literature on Nigeria's agri-
culture. Both hard and soft copy materials on the 
use of technologies by Nigerian farmers were 
consulted. Different search engines and data-
bases were used, including Microsoft Edge, Fire-
fox, Opera Browser, Google Chrome, Re-
searchGate, and eBooks. In addition, the Univer-
sity of Fort Hare database sources of the various 
publishing bodies such as ScienceDirect, Wiley, 
SpringerLink, SAGE Research Methods, Science 
Online and Science Classic, Agricola (EBSCOhost), 
Scopus, Academic and Agricultural Journals 
(ProQuest) were used.  

 

RESULTS SAN DISCUSSION 

Nigeria agricultural sector. The agricultural sec-
tor is major in Nigeria's micro and macro-
economic development. The composition of rural 
households' income generation makes agricul-
ture an economic mainstay of most rural house-
holds. For example, the income portfolio of rural 
households in Nigeria is such that most rural 
households derive half of their income from 
farming [35]. Hence, combining two or more ag-
ribusiness activities remains a foundation and 
integral part of the rural household's income and 
diversification strategies [36]. Aside from the ag-
ricultural sector's crucial role in Nigeria's rural 
household livelihoods, it has contributed several 
times to Nigeria's gross domestic product (GDP) 
with evidence of a short and long-run causality 
relationship between agricultural output and 
GDP [37]. For instance, the agriculture sector 
contributed 22.35% to GDP growth between 
January and March 2021 [30, 32]. 

The agricultural enterprise in Nigeria provides 
massive employment through direct labour ab-
sorption, processing, packing, and marketing of 
agricultural produce [38]. This makes the agricul-
tural sector one of Nigeria's most crucial sectors 
because it employs not less than 70% of the la-
bour force [32]. These views are cemented by 
other studies stating that more than 70% of Ni-
gerians are involved in agriculture [30], with an 
average of 70% engaging in crop farming [33]. 
Notwithstanding, the proportion of the employ-
ment pattern in Nigeria's agricultural sector 
seems skewed in favour of women, with statistics 
revealing that 60-70% of the agricultural labour 
force are women, who are mainly involved in 

processing and marketing agricultural products 
[39]. 

Nigeria's agricultural sector was rejuvenated a 
few years ago, and it is currently the highest pro-
ducer of cassava on a global scale but still com-
petes behind Egypt in the world cassava export 
market [40]. In collaboration with the FAO, a re-
port from Nigeria's Federal Ministry of Agricul-
ture and Rural Development revealed that the 
country's agricultural sector also leads the world 
as the largest producer of Sorghum, cowpea, and 
yam [41]. However, due to the fast-growing na-
ture of Nigeria's population, domestic demand 
for agricultural produce in Nigeria overwhelms 
local food production, and this has stimulated the 
national food deficit and caused a rise in food 
shortages [41]. A practical example is rice pro-
duction in Nigeria, which rose to 4.0 million met-
ric tons (MTs) in 2018 from the 3.7 million MTs 
locally produced in 2017. However, the country 
imported 43% of the rice consumed in 2018 due 
to a deficit in local rice production, stimulating 
rice and other food crises, including rice smug-
gling into Nigeria [32]. 

Additionally, recent research indicates that 79% 
of Nigerians are living in different categories of 
food insecurity crisis, of which 20% are engulfed 
with severe food insecurity and 59% are moder-
ately food insecure [42]. The importation of agri-
cultural products in Nigeria is not limited to rice 
but also includes wheat, fish, and livestock [33]. 
Outside the population growth that has contrib-
uted to putting import pressure on Nigeria, many 
niche areas, including livestock, remain poten-
tially untapped and underutilised due to different 
factors [33]. Some of the factors include poor in-
vestment and funding, which have negative im-
plications for food security. For example, authors 
[43] opined that the lack of adequate budgetary 
provision and policy implementation in the agri-
cultural sector is a bane for the current food 
shortages and crisis bedevilling the African con-
tinent, with Nigeria being the worst hit. On the 
budgetary allocation to the agricultural sector, it 
has been noted that the Nigerian government 
failed to invest the necessary amount of money 
required for the Comprehensive African Devel-
opment Program as agreed on by African Heads 
of State in Maputo, Mozambique, at the 2003 Af-
rican Union Summit [43]. Rather than reaching 
the 10% of budgetary allocation as standard, the 
share of agriculture in total government budget-
ary expenditure in Nigeria has consistently de-
clined for the past two decades, as stated in the 
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2024 national budget of 30062.94 billion nairas, 
which represents 1.32% earmarked for the Fed-
eral Ministry of Agriculture [43]. 

The high level of staple food import witnessed in 
Nigeria in the twenty-first century was not the 
case before the oil boom in the 1970s [26]. Be-
fore the oil boom, Nigeria's primary source of in-
come and foreign exchange earnings was from 
the export of cocoa, groundnut, palm oil, and cot-
ton, but as the export of oil increased from the 
period 1970-2011, the export of agricultural 
produce decreased, and this could be aligned 
with the neglect of the agricultural sector by the 
government to focus on oil [44]. Agricultural 
growth in Nigeria is far below the 10% require-
ment for food security and poverty reduction due 
to most agriculturists' small and unchanging na-
ture [26]. For example, the agricultural sector 
value-added per capita for more than 20 years in 
Nigeria rose less than 1% annually, making most 
smallholder agribusiness activities perpetually 
small [26]. An average of 70 to 80% of Nigeria's 
farmers are smallholders, producing 80% of the 
local stable foods [11, 45]. For example, previous 
research highlights that most farmers in Delta 
and Benue states, Nigeria, cultivated not more 
than 2.2 hectares [46]. Similarly, findings in Kano 
and Kaduna states revealed that 90% of farmers 
cultivated a farm size of 1.13% ha [47]. 

Smallholder agriculture. Smallholder agriculture 
is described as the farm sector mainly operated 
by owners' labour on a small scale with minimal 
resources and thus consists primarily of family 
members, who often also depend on income 
from non-farm activities/sources [48, 49]. Dis-
tinguishing between smallholder and commer-
cial farmers, [50] opined that the significant fea-
ture differentiating commercial from smallholder 
farmers is limited access to improved technolo-
gies such as machines; instead, they mainly use 
family labour with crude implements. However, 
the heterogeneous nature of smallholder agricul-
ture makes it difficult to define it precisely.  

Identifying the various attributes of smallholder 
farmers, the International Finance Cooperation 
(IFC) stated that smallholder farmers, particular-
ly those in developing countries, are easily rec-
ognised by their low production and productivity 
levels. Except in rare cases, they cultivate a max-
imum of three hectares or less [33]. However, 
using farm size to describe smallholders is arbi-
trary, as farm size is sometimes a function of 
population density and type of land. For example, 

given the separation of smallholder farmers 
across the developmental levels in developed 
and developing nations, the authors observed 
that while most smallholders in developing coun-
tries farm an average of around two hectares, 
smallholders in developed nations average 
around 10 hectares. Hence, the use of hectares 
only in defining the concept of smallholder agri-
culture was criticised, who argued that such an 
approach fails to take into account, perhaps, the 
more essential characteristics of smallholders, 
such as the nature of their institutional arrange-
ments (e.g. markets), the types of crops grown, 
and the quality of the other inputs used by the 
farmer. The New Partnership for Africa's Devel-
opment (NEPAD) opined that 80% of smallhold-
er farmers in Africa depend solely on family 
members for their operations. From another per-
spective, authors referred to smallholder farmers 
as those individuals who earn relatively little in-
come with more production for consumption. In 
distinguishing the income level of smallholder 
farmers in South Africa, [53] stated that the max-
imum income generated by smallholders studied 
in South Africa was R545 per month. However, 
[53] further revealed that some smallholders 
generate income as low as R65 per month, while 
some do not. The fundamental reason that small-
holder agriculture defies a universal definition is 
that it is homogenous but very diverse, and the 
level of its diversity is necessary for effective tar-
get programme implementation [54]. 

Mechanisation technology. Mechanisation is the 
application of machines in the farming system to 
enhance animal labour. It covers simple hand 
tools and machines that use shafts, cranks, cams, 
gears, sheaves, or pulleys [55]. It also entails us-
ing a drill, auger, plough, scraper, tractor, power 
shovel, bulldozer, backhoe, and trencher. Mecha-
nisation plays several crucial economic roles. 
Early reports point to the introduction of farm 
machines as the foundation for modern facto-
ries [56]. Thus, mechanisation stimulates 
productivity and effectiveness along the food 
production value chain. It reduces labour strug-
gle and enhances land preparation through in-
creased efficiency [57]. It transforms the farming 
system and increases the quantity of yield and 
market opportunity. 

The evolution of agricultural mechanisation in Ni-
geria. Over the years, considerable investment 
and effort have been made in agricultural mech-
anisation in Nigeria [58]. An effective mechanisa-
tion drive started in Nigeria during the colonial 
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era but concentrated on cash crops such as palm 
nuts, cotton, rubber, groundnut, and cocoa, main-
ly produced for British industries [58]. However, 
to increase employment opportunities and in-
come generation through export earnings, the 
mechanisation policy was continued with the es-
tablishment of tractor-hiring. When Nigeria 
gained independence, the Nigerian government 
imported 462 tractors between 1960 and 1974, 
especially between 1972 and 1974, worth 16 
million naira [59]. This period could be described 
as the era before the oil boom, where agriculture 
accounted for not less than 50% of Nigeria's 
GDP [59]. After this era came the period of mech-
anisation expansion, and various farm pro-
grammes, research institutions, and policies such 
as the Transformation Agenda, Structural Ad-
justment Program (SAP) of 180 to 1989, Green 
Revolution, Cocoa Research Institute (CRIN), 
Veterinary Research Institute (VRI), and National 
Cereal Research Institute (NCRI) were intro-
duced in Nigeria, which were supported by in-
come generated from oil, especially during the 
1980s [60, 61]. Hence, by 1983, the total number 
of imported tractors to the country had increased 
to 22,050. The establishment of hire tractor ser-
vices was continued by the federal and regional 
civilian governments and the era of the military 
governments until the discovery and economic 
boom of the oil sector. However, not much suc-
cess was achieved in the mechanisation pro-
gramme, with the failure of mechanisation being 
blamed on the random importation of unsuitable 
tractors to the country. 

Nevertheless, the awareness of the need for 
mechanisation technology kept growing. The 
awareness and the need to promote effective 
mechanisation resulted in the establishment of 
Operation Feed the Nation (OFN) farm settle-
ment towards the end of the first military gov-
ernment, and the civilian government continued 
this farm settlement programme with the launch 
of the "Green Revolution" farm settlement with 
emphasis and priority on the drive for mechani-
sation. The era of slow growth is due to reduced 
governmental support for draft animals and 
power machine intermediaries that do not 
equate to population growth. For instance, the 
government imported only 950 tractors and 150 
implements, including threshers, between 2010 
and 2018 [62]. Also, very few people were 
trained in mechanisation management, especially 
mechanisation project-funded management per-
sonnel [62]. 

The mechanisation and tractorisation adoption in 
Nigeria. The adoption and diffusion of technolo-
gies vary across countries and sectors [63]. Only 
1% of households in Nigeria own a tractor [64]. 
In Nigeria, most smallholder farmers have poorly 
adopted mechanisation technology [65]. Howev-
er, while commercial farmers have a reasonable 
level of technology adoption, most smallholders 
are behind in the adoption of technologies [66]. 
Research revealed that, as of 2001, only 2% of 
agricultural production from Nigeria is mecha-
nised [67]. As of 2017, another research revealed 
that, generally, 90% of farming activities in Nige-
ria are carried out using hand and manual tools 
[68]. A study conducted in Delta State, Nigeria, 
showed that 65% scarcely used machines [69]. 
However, another study jointly conducted in Del-
ta and Benue States, Nigeria, by [46] opined that 
72% of smallholders do not use tractors. Specifi-
cally, research in Oyo State found that only 
27.8% of the farmers applied mechanised im-
plements in planting, while the larger proportion 
(72.2%) planted using crude implements [70]. 
On weeding, 20% of the farmers used improved 
implements, while 20% depended on crude im-
plements using hand [70]. The high cost of hiring 
tractor services and limited tractor hiring 
sources are 65 and 19 % responsible for the poor 
adoption of tractor technology by the smallhold-
er farmers in Nigeria [71]. Mechanisation level 
(heavy machine application) in Nigeria stands at 
0.27 horsepower/hectare, which is far below the 
1.5 minimum recommended horsepow-
er/hectare by FAO [68]. This implies that the ap-
plication of power engines in Nigeria's agricul-
tural sector is 1.23 horsepower/hectare short of 
the minimum expected usage. The situation in 
Nigeria is that only 6 tractors are available for 
use in every 10,000 hectares of arable land, un-
like Thailand, which boosts the application of an 
estimated 281 tractors in every 10000 arable 
land [68]. 

The use of tractors forms the foundation for ac-
tualising mechanisation [72]. Tractors are a vital 
tool in any farm mechanisation system that aims 
to increase the area under cultivation, facilitate 
the accomplishment of tasks that are difficult to 
perform by hand, reduce the pressure on human 
labour, improve the quality of work and prod-
ucts, and thereby promote labour efficiency and 
increase productivity [73]. The use or manage-
ment of tractor services to ensure that the tractor 
task is performed in the agricultural sector is 
called tractorisation operation. In other words, 
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tractorisation is the farmer's use of tractors in 
agriculture [65]. 

Farm power, including two- and four-wheeled 
tractors, is essential in agriculture to raise labour 
productivity and boost production [74]. While 
tractorisation plays a significant role in farm 
mechanisation, its growth has been hampered 
for various reasons, including criticism that using 
the tractor will displace human labour [75]. In a 
report, authors stated that tractorisation does 
not lead to reduced human labour employment; 
on the contrary, tractors overcome the challeng-
es associated with difficult cultivating areas, in-
creasing farm employment. The survey revealed 
that tractor usage increased the employment of 
owners and their operational team, and users 
derived 63% higher gross income per hectare 
compared to traditional bullock farms [77]. 
Moreover, the greater use of tractors for trans-
portation can enable farmers to get their prod-
ucts to markets more quickly, which implies low-
er post-harvest losses [78, 79]. Tractorisation 
aids farm product transportation, such as trans-
porting farm inputs, fetching fire, taking the 
product to market, and powering another farm 
implement used for disking, ridging, ploughing, 
harrowing, and losing hard soil [65, 80]. Even in 
conservation agriculture, being widely promoted 
by some agricultural experts, tractors can play a 
significant role. For example, the two-wheeled 
tractor and appropriate implements such as 
seeders can facilitate minimum tillage [81]. 

Willingness to pay for mechanisation technology 
(tractor services) in Nigeria. Research indicated 
that most African farmers' lack of demand for 
mechanisation in the past contributed to the fail-
ure of early mechanisation [27, 82]. However, 
there is now an evolutionary change in demand 
for modern agricultural technologies by farmers, 
including smallholders in Africa [83]. The current 
condition is that farmers in Nigeria and some 
other African countries are not only demanding 
tractor services but also showing a willingness to 
pay for tractor services [84]. The present condi-
tion is that smallholders have to book for tractor 
services several weeks before the service is pro-
vided due to the high demand for tractor services 
and the limited supply of tractors [85, 86]. An-
other report opined that farmers needing to hire 
tractor service must deposit money three months 
ahead instead of booking for weeks. Evidence 
from Delta and Benue states, Nigeria, revealed 
that despite the larger proportion of the farmers 
in Nigeria not using tractors, the demand for 

tractor services was on a constant increase in 
2013, 2014, 2015, and 2016, respectively. For 
example, 97.3% expressed willingness to adopt 
and apply modern farming technologies [87]. 
Sometimes, tractor service providers do not meet 
the demand during planting season because the 
market is overwhelmed [86]. Many farmers in 
Nigeria are more willing to use different technol-
ogies such as sensors, GIS, and GPS, with evi-
dence from Gombe and Bauchi stating that 92% 
and 96% of the farmers studied were willing to 
adopt precision agriculture [88]. 

Factors increasing demand pressure for tractor 
services in Nigeria. As food demand is expected to 
double by 2050, an increase in population 
growth, together with the demand for sufficient 
and quality food, has intensified and placed pres-
sure on demand for an improved system of farm-
ing using efficient methods and appropriate ma-
chines [89]. The demand for tractor services in-
creased due to the drop in farm labour in rural 
areas in Ogun state, Nigeria [90]. Reporting fur-
ther, [91] stated that the surge in demand for 
tractor services in Nigeria is because many farm 
labourers have migrated to the cities with good 
jobs and social amenities in search of better live-
lihood. In some cases, the non-disabled men who 
were formally farm labourers preferred to drive 
taxis and commercial motorcyclists rather than 
remain as farm labourers, increasing demand for 
better alternative labour due to the shortfall of 
farm labour. The gain recorded in demand for 
tractor services could also be linked to the chal-
lenge arising from animal traction [91]. Accord-
ing to [91], farmers using animal traction are 
searching for alternative farm labour due to chal-
lenges such as theft, sales, disease, and pests such 
as the tsetse fly-free. 

Challenges limiting the use of tractors in Nigeria. 
The demand for mechanisation in Nigeria is high. 
Still, many factors result in poor use of mechani-
sation, especially in using most farmers' trac-
tors [46]. On the supply side (from tractor service 
providers), factors including stiff competition 
from government-owned tractor hire services, 
the high price of diesel, lack of government sup-
port, and lack of access to finance limit the ade-
quate and efficient supply of tractor services by 
SME tractor service providers to many farmers in 
Nigeria, especially to smallholder farmers [86]. 
Generally, the high maintenance cost, the chal-
lenge of long-distance travel for repair, the frag-
mentation of the smallholder farms due to the 
land tenure system, the impact of too many 
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stumps, and the lack of training are among the 
core challenges affecting the effective utilisation 
of tractor services in Nigeria. On the other hand, 
some farmers struggled to use tractors due to 
limited tractor service providers besides the high 
prices charged by the service providers and the 
duration it takes for the service providers to 
meet the services required by farmers, all of 
which limit the effectiveness of tractor use by 
farmers in Nigeria [86]. Irrespective of the farm-
ers' willingness to pay for tractor services [84], in 
some cases, tractor service providers were not 
satisfied with the price paid for tractor services 
by the farmers [86]. 

Similarly, [46] stated that the non-availability of 
tractors affected the adoption of mechanisation 
in Ondo State, Nigeria. The dependency on 
household labour and involvement of the house-
holder in other occupations besides farming neg-
atively influences some of the farming household 
heads' decisions to mechanise their farm. Con-
versely, the increase in the educational status 
and area of land cultivated positively determined 
the farmers' decision to mechanise, including us-
ing tractor service [46]. The findings indicate that 
as farm size increases, the likelihood of the farm-
ers using tractors increases vis-à-vis. 

Irrigation technology. Irrigation technology is 
crucial for agriculture, and it enables the supply 
of water other than rain to the farm to meet agri-
cultural requirements through different irriga-
tion technologies and techniques [94]. Across the 
globe, irrigation and its technology play a critical 
role in providing employment, mitigating de-
pendence on rainfed agriculture, promoting sta-
ble food supply, preventing crop failure, and in-
creasing yield quality and quantity [95]. After 
considering annual investment replacement 
costs associated with irrigation in Ethiopia, 
smallholder-managed irrigated farmers' mini-
mum gross margin income was 29.7%, surpas-
sing rainfed smallholders dependent [96]. For 
example, non-irrigated smallholders among 
farmers generated an average income of 147 
United States dollars per hectare (ha). Still, the 
income ($323 United States dollars per/ha) from 
irrigated smallholder farmers was more than 
double that of smallholders who depend on rain-
fed [96]. 

Use of irrigation in the agricultural sector in Nige-
ria. The artificial application of water (irrigation) 
is not a new phenomenon in Nigeria's agricultur-
al sector, as the country's traditional method of 

irrigating can be traced back to the 19th century 
[97]. However, collective irrigation development 
and water sources driven by the state and related 
agricultural stakeholders did not take place in 
Nigeria until 1955, when the need to adopt a 
pragmatic approach to harness water resources 
for irrigation and other productive use was 
raised by the International Bank for Reconstruc-
tion and Development (IBRD) [98]. This has ena-
bled Nigeria's irrigation development and regula-
tion to support large-scale public irrigation pro-
grammes since its inception [99]. To this end, Ni-
geria's first national irrigation effort came on 
board in 1973 by establishing two pilot texts 
through an organ called River Basin Develop-
ment Authorities (RBDAs) [100]. 

The establishment of the RBDAs at Sokoto and 
Chad basins was instigated by the Sahed region 
drought in the early 1970s, the oil boom in Nige-
ria, and overcoming dwindling agricultural pro-
duction for sustainable and productive agricul-
ture [100]. This brought in the development of 
dams and irrigation schemes in the 1970s [100]. 
Hence, RBDAs created several agencies, such as 
the River Niger Commission and Lake Chad Ba-
sin, for effective regulation, management, and 
utilisation of water resources [101]. Thus, as a 
strategy to optimise the potential for broader wa-
ter resources, achieve the goals of promoting 
food self-sufficiency, increasing productivity, 
promoting the export market, and preventing the 
slow growth of the RBDA, the federal govern-
ment established the Federal Ministry of Water 
Resources in 1975 [102]. Therefore, the 11 
RBDAs and the National Water Resources Insti-
tute were merged to function under the Federal 
Ministry of Water Resources for effective man-
agement, budgeting, and supervision to harness 
the irrigation goal of income generation and food 
sufficiency in 1979 [98]. However, the RBDA, 
though brought under the Federal Ministry of 
Water Resources, was still in operation, making 
the RBDA to be restructured into 18 branches as 
of 1984. Again, for effective cooperation and de-
livery of water resources benefit to the agricul-
tural sector, the Ministry of Water Resources, 
which the 18 RBDAs and National Water Re-
sources Institute were fused, was recreated to 
accommodate the Ministry of Agriculture to be-
come the Water Resources and Rural at the same 
time in 1984 [98]. Notwithstanding, in 1987, an-
other recreation took place due to changes in 
government. The new regime reversed the RBDA 
back to 11 [98]. 
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In reality, Nigeria's irrigation management and 
development have gone through turbulence due 
to inconsistency in policies [98]. Ironically, the 
dividend of Nigeria's irrigation development in 
improving agricultural productivity, output in-
crement, food security, the well-being of rural 
households, and general societal growth will not 
be possible without robust institutional frame-
works supporting effective irrigation pro-
grammes [102]. Hence, the Fadama irrigation 
scheme was later established in 1992 to support 
farmers and supplement the previous irrigation 
projects that had encountered challenges [103]. 
Fadama is derived from the Hausa language to 
mean irrigable lowland, and it is recognised as 
one of Nigeria's most successful irrigation pro-
grammes [104]. Due to the success of the Fadama 
pilot test, various Fadama irrigation schemes 
have been established across the 36 states of Ni-
geria, including the Federal Capital Territory 
(FCT). 

The Fadama initiative was a collaboration be-
tween the World Bank and the Nigerian govern-
ment, and the programme was executed in three 
stages. The Fadama programme was structured 
to take advantage of what worked well in the Ag-
riculture Development Program (ADP) and ad-
dressed the identified weaknesses and challeng-
es of the ADP by providing basic irrigation along-
side [104]. Besides establishing primary irriga-
tion through the Fadama programme, the pro-
gramme was well organised by aggregating the 
beneficiaries into units and groups to be sup-
ported and mentored by professionals. The pro-
fessional facilitators helped, moderated, and 
guided the beneficiaries at each stage of the pro-
gramme to have adequate operational 
knowledge required of them and achieve their 
goals. Institutional building, technical, and finan-
cial, which were responsible for the huge success 
recorded in the programme, were provided to 
the beneficiaries. More so, Fadama Users Equity 
Fund (FUEF) was introduced to beneficiary 
members due to the positive outcome that ena-
bled Fadama beneficiaries to witness more than 
a 60% increase per hectare in the sales of vege-
tables and no less than a 500% increase in the 
sales of rice paddies [104]. 

By the end of Fadama 111, a total of 64,347 
Fadama User Groups (FUGs) consisting of 20 
members in 5 407 communities have been re-
searched [103]. This shows that the number of 
beneficiaries from the programme nationwide 
was very small. The beneficiaries were only 

trained in how to access the local market [104]. 
While the Fadama programme was comprehen-
sive, only basic irrigation, such as flood-based 
irrigation, was introduced despite the financially 
intensive programme. The Fadama project was 
planned to be completed in 2013 [105]; however, 
it was finally completed in 2019 [104]. More re-
cently, in December 2023, the federal govern-
ment sought more information flow, synergy, and 
coordination among heavy water users through 
the inauguration of Water User Association 
Desks Officers [106]. 

Regardless of the government and other stake-
holders' efforts in promoting innovative technol-
ogies such as irrigation, agricultural production 
performance in Nigeria is still predominantly 
rainfed [107]. On average, not less than 90% of 
agricultural production in Nigeria depends main-
ly on rain [26]. Though there was variance in the 
reports, indication shows that a low level of irri-
gation application exists among farmers in Nige-
ria. Findings [109] reported that only 1% of 
cropland is irrigated in Nigeria. However, a simi-
lar report from the Federal Ministry of Water Re-
sources revealed that Nigeria possesses at least 
3.14 million hectares of land with irrigation ca-
pacity; only 169,718 hectares, representing 5%, 
have been developed for irrigation. 

To promote efficient irrigation use among farm-
ers in Nigeria, the government in 2021, through 
the Federal Ministry of Water Resources, agreed 
to collaborate with FAO to establish drip irriga-
tion across the country [110]. One of the reasons 
for the planned conversion of the public irriga-
tion scheme to a drip irrigation system is to en-
courage efficient water use [110]. Agriculture is 
responsible for at least 70% of freshwater with-
drawal globally, with irrigation accounting for a 
more significant proportion, and this has resulted 
in the promotion of drip irrigation systems, 
which seem to encourage more efficient water 
use [111]. In a similar report, [112] opined that 
irrigation utilised 70% of freshwater worldwide. 

Limitations of Irrigation Development in Nigeria. 
Nigeria has made a reasonable amount of effort 
and investment in developing water resources, 
including irrigation, but still faces sizeable chal-
lenges [34]. The constant and rapid increase in 
water demand and policy pitfalls exacerbate 
these challenges. Nigeria's irrigation system, in 
particular, especially public irrigation, has the 
problem of a poor maintenance culture border-
ing around insufficient irrigation materials and a 



Path of Science. 2024. Vol. 10. No 11  ISSN 2413-9009 

Section “Agriculture”   1010 

lack of commitment from both government and 
staff members [113]. For example, there is inad-
equate availability and distribution of suitable 
water that meets the standard for irrigation pur-
poses [114], as well as irrigation infrastructure 
underutilisation and performance in nearly all 
public irrigation schemes [115]. 

Furthermore, poor water management, such as 
lack of coordination, inadequate monitoring of 
government irrigation schemes, and uncontrol-
lable water use, seemingly due to old irrigation 
systems, including motor pumps and gravity flow 
systems, has also been noted [116]. Authors [34] 
also highlight federal and state governments' 
ubiquities and interwoven role in water re-
sources. Inefficient and inconsistent government 
provision of water subsidies has also been noted. 

Information and communication technology (ICT) 
in Nigeria's agricultural sector. Quality agricul-
tural information aims to facilitate efficiency in 
all the spheres of agriculture production and 
marketing [117]. For example, constant market 
information dissemination and application is a 
key motivational influence stimulating market 
participation [117]. It enables some smallholder 
farmers to diversify their crop production pat-
terns [118]. The role of information in market 
participation possesses excellent potential for 
improving income generation in agriculture by 
connecting farmers to local and international 
markets. It, therefore, enables farmers to make 
specific resolutions in input use and quantities 
sold and market to engage in [119]. 

Moreover, the availability of market information 
over some time can help the farmer to a large ex-
tent in knowing the trend and price flow patterns 
for the marketing purposes of their product. Fur-
thermore, market information reinforces farm-
ers' bargaining power. According to [120], price 
information and knowledge about the market 
condition of a product provide a strong negotiat-
ing power, thereby enlightening the farmers on 
the lowest price they can sell their product at a 
given time. This is because market information 
sends price signals to the rural farmer based on 
the behaviour and demand level of the urban 
consumers regarding the varieties and quantities 
required. 

Timely and regular access to market information 
is noted to reduce risk, and the amounts of mon-
ey farmers spend on their transaction costs. For 
instance, timely and regular access to the inputs 

information market may result in farmers pur-
chasing farm inputs, implements, and tools when 
the price is low [118]. On the other hand, lack of 
prompt access to market information is said to 
give rise to massive losses, which are said to in-
crease farmers' risk that may occur due to uncer-
tainty on when to harvest and sell [121]. 

Agricultural information is essential for stake-
holders in the farming sector; efficiently harness-
ing and managing agricultural market infor-
mation becomes a significant challenge, especial-
ly among smallholder farmers [122]. This relates 
to getting answers to where to sell, how much to 
sell, where to buy inputs, how much to buy, and 
other market information such as who to sell to, 
which constantly poses challenges for farmers, 
especially smallholders and emerging farmers 
[121]. Finding answers to these questions has 
remained problematic among many farmers. 
Still, information and communication technolo-
gies have been identified as tools to arrive at 
quick answers to market information challeng-
es [123]. 

Information and communication technology en-
ables processes, storage, implementation, instal-
lation, or transmission of information using any 
technology such as radio, television, computer, 
internet, hardware or software [124]. Infor-
mation technology (IT) has long been viewed to 
have great potential in helping farmers make ag-
ricultural market decisions [125]. With the in-
crease in technology growth, a wide range of 
people using IT has been creatively championing 
market participation in agriculture. Information 
technology has linked farmers to market infor-
mation within a country and connected them to 
the global market [126]. It supports market par-
ticipation in reducing the cost spent on transpor-
tation because farmers who use information 
technology can know the market condition [121]. 
In this modern age, ICT plays a crucial role in the 
planning, clearing, cultivation, harvesting, pro-
cessing, and selling of agricultural products. 

Irrespective of the stream of gains inherent in 
information technology, research studies in Nige-
ria established that most smallholder farmers 
lack information technologies for accessing agri-
cultural output/input market information [127]. 
A study of ICT use among smallholder farmers in 
the Federal Capital Territory of Nigeria revealed 
that 96% of the farmers mentioned poor access 
to ICT infrastructure as one of their major prob-
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lems [128]. A similar study [130] on farmers in 
Northern Nigeria revealed that 85 and 89% of 
the farmers stated that cell phones and radio, re-
spectively, are the major ICT used for their agri-
cultural activities, with [130] reporting that cell 
phones are mainly used for text messaging and 
calls. Television, radio, and cell phones are the 
most significant ICT farmers use in South-West 
Nigeria. However, the study of ICT use in Ebonyi 
State of South East Nigeria observed that, on av-
erage, 54% of the farmers had access to cell 
phones. Still, the majority (58%) did not have ac-
cess to or use computers. 

Due to poor adoption and application, infor-
mation technology has not produced the needed 
results to transform the Nigerian agricultural 
sector [132]. Most farmers relied mainly on di-
rect calls and text messages out of the 14 investi-
gated ways of communicating using a phone, in-
cluding apps such as Facebook, WhatsApp, E-
wallet, and Instagram [133]. Only 3% of the 
farmers agreed to have used the E-wallet app 
created by the government as a medium for in-
forming farmers about fertiliser availability, 
while only 1.3 had used Instagram [133]. A study 
of livestock farmers in Imo state, Nigeria, re-
vealed that only 2.9% of the farmers used a trac-
ing app to trace their animals [134]. In a similar 
report, [135] stated that the use of information 
technology in many developing countries is re-
duced due to low levels of computer literacy and 
usage in agribusiness. Besides the reduced use of 
computers, most farmers in developing countries 
are in remote villages without access to the in-
ternet and electricity, resulting in poor use of in-
formation technologies and electronic media 
means such as television, radio, handset, and so-
cial networks. More so, most smallholders are 
laggards and do not see the need to develop 
themselves toward the use of information tech-
nology in promoting market participation. This is 
because some believe using information technol-
ogy, like computers and the internet, may be dif-
ficult for them to learn. Additionally, since small-
holder farmers can easily take their produce to 
the farm gate where they can be sold, the drive to 
make use of modern information technology be-
comes depleted [15]. Furthermore, it is pertinent 
to note that most smallholders rely mainly on 
extension officers and one another for market 
information, which equally affects their desire to 
use information technologies [136]. 

Fear of perceived risks such as application hack-
ing, technical glitches, and likely failures associ-
ated with the system, as well as the cost of data 
and the expensive nature of the machine 
(phone), negatively affect farmers' adoption and 
application of mobile apps [137]. The complexity 
of some phones and apps, poor network [129], 
and poor power supply to charge the 
phones/gadgets are also strong constraints to 
using mobile phones for agricultural activities in 
Nigeria [133]. In this regard, experience and 
awareness influence the use of mobile apps, as 
low awareness results in a minimal level of adop-
tion of the application in North-West Nigeria 
[138]. Low levels of education also affect the 
adoption and appropriate application of technol-
ogies in Nigeria. For example, the application of 
modern digital technologies in nutrient man-
agement called Nutrient Expert (NE) revealed 
that only 21% of all the selected farmers applied 
the right technique and recommended proce-
dure [47]. 

The role of extension services in agricultural in-
formation (selected African countries). Extension 
services could influence smallholders' produc-
tion, thus impacting their market participation 
[14, 139]. Extension services help enhance 
knowledge, skill, information, and advice to un-
lock most smallholders' built talents and entre-
preneurial behaviours, facilitating and promoting 
their products and ability to adopt new tech-
niques [14]. Research shows that extension 
agents are usually identified as significant 
sources of information on new production tech-
niques and market information for farmers 
[140]. In Madagascar, for instance, the small-
holder farmers who received regular extension 
training and visits enhanced the market produc-
tion level [139]. Extension services positively 
stimulated the number of potatoes traded by 
smallholder potato producers in Angola [141]. 
Similarly, [34] observed that the choice of small-
holder farmers to participate in a village or town 
market, among other things, was determined by 
access to information from extension services 
information in Kenya. Nigeria is no exception, as 
observations have been made that extension ser-
vice providers played critical roles in the success 
of Fadama in Nigeria. However, the report shows 
that many urban farmers do not have access to 
extension services and credit facilities or belong 
to farmers' associations [143]. 
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Level of other types of agricultural technologies 
usage in Nigeria. Many farmers in Nigeria depend 
on traditional conventional techniques in their 
farming, with only 1.1% and 0.3% of the farmers 
studied in South-West Nigeria assessing soil fer-
tility using soil tests technology and digital appli-
cations, respectively [87]. A recent study in Nige-
ria shows that most farmers depend on the per-
ception, appearance of the vegetation, and yield 
performance of the immediate past season as a 
soil fertility assessment. In another development, 
[144] reported that only 32% of the farmers ac-
cess new crop varieties. In the investigation of 
drone utilisation among farmers in Nigeria, the 
result stated that at least 66% of all the farmers 
agreed that drones are poorly and less used 
[144]. Whereas previous research shows that 
there has been poor use of information technolo-
gies among farmers in Nigeria, some researchers 
have discovered that some farmers scantily uti-
lise some information technology strategies in 
accessing market information in Africa [119, 
145]. Some of the farmers have a positive atti-
tude toward the use of mobile phone apps [133]. 
Therefore, as a means to improve the use of ICT 
and other modern apps, the government of Nige-
ria has planned a digital agriculture strategy 
(2020-2030). Hence, in June 2021, the govern-
ment organised training on WeedManager and 
RiceAdvice, besides the E-Wallet app already de-
veloped [146]. 

Precision agriculture is a modern practice that 
requires the appropriate use of technology and 
farming systems. It involves proactive measures 
that stimulate exact inputs used based on infor-
mation from data [147]. Precision agriculture is 
facilitated by Yield Monitor (YM), GIS, GPS, Re-
mote sensing (RS), and Variable Rate technology 
(VRT). However, limited knowledge and poor use 
of GIS and GPS have affected the adoption of pre-
cision agriculture in Nigeria [148]. 

Effective and efficient use of technologies in Nige-
ria farm. Efficient application of technology is 
critical in the agricultural sector. For example, as 
the efficiency of irrigator users reduces, their 
revenue also reduces [107]. Due to the inability 
of the applied technology to produce the desired 
result, the cost of technology acquisition be-
comes higher than marginal labour productivity, 

which is coming from the stimulant of inefficien-
cy in labour [113]. Conversely, the gain in tech-
nology applications is lower than the cost of la-
bour inputs due to inefficiency [113]. For in-
stance, 3.5 tons/ha yield from irrigated rice 
farmers is a good outcome but falls below 6 
tons/ha potential for the efficient irrigated 
farmer [115]. A study of the channels through 
which water was applied to some crops resulted 
in 41%, 87%, and 43% efficiency outcomes for 
the bucket channel, groundwater motor pump, 
and gravity flow channel, respectively [113]. 
Seemingly, despite irrigating their crop, some of 
the farmers who irrigated their crops using 
buckets were 59% inefficient. For example, 33% 
of vegetable production output variation came 
from technical inefficiency by irrigated urban 
vegetable farmers of Lagos State, Nigeria [143]. 
This situation is such that many farmers in Nige-
ria exhibit inefficiency in the use of many agricul-
tural resources, including irrigation [149]. The 
study of different rice irrigation schemes across 
Nigeria shows that many schemes recorded de-
clined yield in output [113]. Nigeria's assessment 
of irrigation potential reported unsatisfactory 
performance, which could be attributed to an ar-
ray of factors, such as institutional, environmen-
tal, and inherent socio-economic factors [115]. 
On using power machine technology in Nigeria, 
reports that tractor-user smallholders were 
more efficient than non-tractor users, decreasing 
return to scale with an inefficiency of 22%. 

Structure of technology use in Nigerian agricul-
ture. From the reviewed literature, the research-
ers operationalised the pattern/structure of 
technology use in Nigeria's agricultural sector as 
presented in Figure 2.  

A specific/related technology is categorised into 
a specific group based on literature and func-
tions. For example, heavy power and operational 
machines are grouped into mechanisation tech-
nologies, the technologies that aid artificial water 
applications to the farms are referred to as irriga-
tion technologies, and the technologies deployed 
for information gathering are grouped as agro-
information and communication technologies. 

 

 

 



Path of Science. 2024. Vol. 10. No 11  ISSN 2413-9009 

Section “Agriculture”   1013 

 

Figure 2 – Summary and level of technology usage in Nigeria 

 

CONCLUSIONS 

This review shows that Nigeria's agricultural sec-
tor is evolving in a progressive direction but at a 
slow pace of technology adoption. The review 
shows that agricultural technologies involve de-
vices, systems, methods, techniques, and scien-
tific knowledge that encompasses their applica-
tion. It facilitates growth, efficiency, and general 
transformation in the agricultural sector, stimu-
lating market participation, food security, and 
better income generation. Some fundamental 
challenges associated with technology use in de-
veloping countries such as Nigeria include a lack 
of technical know-how resulting in inefficiency, 
poor management, and a lack of access to mod-

ern technology caused by limited finance and 
availability. Fear of perceived risks such as hack-
ing of the app, technical glitches, and likely fail-
ures associated with the system, as well as the 
cost of data and expensive nature of the machine 
(for example, computer, phone and drone), nega-
tively affect its adoption and application of mo-
bile apps by farmers. Poor levels of education, 
which result in high illiteracy, also affect the 
adoption of technologies in Nigeria. This research 
has shown that government policies and pro-
grammes, such as the Fadama programme, af-
fected farmers' use of agricultural technologies in 
Nigeria. However, there has not been any report 
stating the positive impact of the government 
tractor service programme on the farmers; ra-
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ther, evidence shows that the government hire 
tractor service competes with individual entre-
preneurs who hire tractor service providers. It 
also shows that a holistic programme such as the 
Fadama programme could be followed to trans-
form the agricultural sector in developing coun-
tries. Very few farmers have used modern tech-
nologies such as drones, Apps, Drip irrigation, 
GIS, GPS, and many sensing technologies in the 
agricultural sector. For example, only 3% of the 
farmers agreed to have used the E-wallet app 
created by the government as a medium for in-
forming farmers about fertiliser availability, 
1.3% used Instagram for agricultural infor-
mation, and only 2.9% of the farmers used a trac-
ing app to trace their animals. Ironically, many 
farmers in Nigeria still do not use modern tech-
nology. Poor funding affects the diffusion and 
adoption of technology in Nigeria; for example, 
almost all successful irrigation projects in Nigeria 
are either initiated or financially supported by 
external stakeholders such as the World Bank, 
FAO, or AfDB. 

Moreover, budgetary allocation to agriculture 
has been low in Nigeria. Some farmers are show-
ing determination to use modern technology. 
Hence, some pay for such services and make 
bookings ahead of time to use the technology 
service rendered by hire service providers. 

For agricultural transformation to occur in de-
veloping countries, there is a need for a targeted, 
holistic approach that covers power machines, 
irrigation, information technologies, logistics, 
marketing, and financing. There is also a need to 
improve the farmers' socio-economic character-
istics through training and retraining, as in the 
case of the Fadama project. Governments at all 
levels should make a conscious effort to improve 
the annual budgetary allocation and develop-
ment framework for the sustained implementa-
tion of budgetary allocation in the agricultural 
sector. 

Highlight of the study 

- The agricultural sector in developing countries 
such as Nigeria has not effectively used farming 
technologies. 

- The dwindling agricultural budget and alloca-
tion are problems that affect the agricultural sec-
tor, especially regarding technology use. 

- More so, inconsistencies in government policies 
also affect the growth and application of technol-
ogy in Nigeria. 

- Lack of initiative and adequate financial support 
from within the country also affects the use of 
technology in Nigeria's agricultural sector. 

- Poor investment, especially on the part of Ni-
geria's government, affects agriculture and its 
technological development, growth, and diffu-
sion. 

- Inadequately skilled personnel and weak insti-
tutions to support agriculture affect growth. 

- Technologies and farm resources are still large-
ly poorly managed in Nigeria. 

- Small areas of cultivated farms result in lesser 
use of technology, and bigger areas of cultivated 
farms result in greater use of technology. 

- Nigeria has rich arable agricultural land. 

- Many farmers are not efficient in using technol-
ogy. 

- There is limited/inadequate information on 
modern technologies, such as drones and GPS, in 
Nigeria's agricultural sector. This indicates poor 
use of those technologies. 

- The farmers in Nigeria mainly depend on rain-
fed agricultural outputs. 
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