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Relevance of Big Data Analytics in Agriculture:
Focus on Nigeria Agricultural Sector

Ehizogie Omo-Ojugo

Abstract: Agriculture is the most significant sector in Nigeria in terms of employment and GDP. A number of the agricultural related
business interest in Nigeria are constrained by a challenging business environment with defective and limited public infrastructure and
overbearing government bureaucracies. Agricultural exports from Nigeria are not competitive because of phytosanitory concerns
resulting from disease and pest attacks. Moreover, inefficient farming practices affects crop yield and increases waste in the production
process. Dealing with these supply chain concerns can be complicated and overwhelming for industry players. As big data analytics tools
are increasingly adopted for agricultural purposes and use cases in more developed countries, this study focuses on how it can be
adopted in Nigeria and included in a holistic solution from a business interest perspective, to mitigate challenges and to become more

competitive both locally and internationally.
1. Introduction

This research evaluates the critical need of big data analytics
for farming practices in Nigeria. The government seeks to
develop the agricultural sector for increased farm vyield, a
more diversified economy away from the dominant energy
industry, and as a major earner of foreign
exchange(Agricultural Transformation Agenda).This has
further increased the significance of the sector in the
national economy (FMARD, 2016). Agriculture in Nigeria
employs a third of the population within the working ages of
18to 60 year olds and accounts for 40% of the national GDP
(National Bureau of Statistics, 2018; Kamil, et al 2017).
However, it contributes less than 20% to the country’s
foreign exchange revenue (National Bureau of Statistics,
2018). The comparatively low output in the sector despite
the significant input is due to the predominantly subsistent
state of agriculture in Nigeria (Roser and Hannah, 2018).
However, in more recent times there has been an upward
surge in farm yield and food processing as a result of the
renewed investment by the government and big businesses
in the sector (FMARD, 2016). Also, the country’s middle
class continues to grow which has significant implication for
the local food economy (OECD/FAO, 2016).

Both corporate and private interests involved in farming in
the country are faced with a myriad of challenges that range
from production risks that results from several factors
including input supply challenges and crop failure, through
supply chain and logistics risks to inadequate and unreliable
public  infrastructure.  Bureaucratic  bottlenecks  of
government agencies often clog transaction processes and
breeds corruption which further burdens farming interest.
Burdensome bureaucratic bottlenecks is the result of
frequent changes in government policies. Communal clashes
and security concerns in farming areas also disrupts supply
chain and complicates the transaction process of trading
companies.

It is vital to address these deeply rooted challenges because
it has fundamental implication for the profitability of farms
and their long term growth in the country. Secondly, farms
are faced with international competition that poses a more
competitive economies of scales. Finally, the successful
implementation of a big data analytics business model will
significantly reduce inefficiencies that results in financial

costs and delays in transaction turnaround time in

agricultural commodities.

The research comprehensively examines the ways that big
data analytics can be adopted by farms and agribusinesses in
Nigeria; it examines how it can be applied to address
identified problems across the agricultural value chain of
farms and agribusinesses (production, logistics, storage,
processing).

1.1 Research Question, Aim, and Objectives

Research Question
How can big data analytics be used to support farming
practices in Nigeria?

Research Aim

The aim of this research is to explore the ways big data
analytics can be adopted to enhance farming practices in
Nigeria for increased farm yield and reduced input cost.

Research Objectives

e To explore the ways big data analytics is currently used in
farming

e To explore the ways big data analytics is currently used in
agricultural value chain

e To propose recommendations on how to use big data
analytics to address the challenges facing agriculture in
Nigeria.

2. Literature Review
2.1 Big Data Analytics in Agriculture

Available studies on the application of big data analytics in
agricultural commodities reveals different methods of
adoption and use cases. Certain comprehensive reviews
focus on methods that centre on crop cultivation in precision
agriculture and includes the upstream input segment of the
value chain that supplies farm machines, chemicals and
seeds to farms. Detailed methods used in the application of
big data analytics is investigated such as machines equipped
with navigation systems, sensors and internet of things
capability and are able to collect and transmit live data
captured in crops, soil and air to centralized data centres or
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cloud storage solutions where they can be analysed for
enhanced farm yield and crop quality (Xuan and Martin,

2018).
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Other studies are more focused on the ways the 3 V’s of big
data affect aspects and major themes in agriculture (Andreas
et al, 2017). Certain studies have investigated how the
remote application of big data enabled technology such as
0T platforms can be used to address problems in precision
agriculture and the ecology (Tomo et al, 2017). They
describe the use of loT enabled nodes, camera nodes and
gateways, satellite imaging and cloud servers for data
acquisition, transmission, storage, preparation, prototyping,
and analytics.

A Comprehensive review of the methods and use cases of
big data analytics in the practice of agriculture should first
identify the area of practice the application is focused on,
secondly, it should describe the sources of big data in the
defined agricultural area. Lastly, the techniques used to
capture and analyse the data should then be reviewed as
explained below.

Soil

Moisture content and salt levels are captured from soil
sample using ground sensors which also detect and collect
data on underground electricity charges (Meyer et al, 2004).
The sensors are internet of things 10T enabled and transmit
live data to remote cloud servers where they are studied and
analysed using machine learning and artificial learning
applications (Armstrong et al, 2007).

Crops

Sensors have diverse uses in farm practices; both
underground and above the ground sensors are used to
collect crop data through a process known as metabolite
sensing, satellites can also be used to remotely sense and
capture data in crops (Waldhoff et al, 2012). Historical
datasets that document the history of land use, cropping
practices, and yields are also sources of crop data. Machine
learning technologies, normalized difference vegetation
index NDVI which is a graphical indicator used in the
analysis of remote sensing measurement data are among the

technological tools used to collect and analyse crops
(Urtubia et al, 2007; Sakamoto et al, 2005).

Forecasting Climatic Conditions

Data on Weather and climatic conditions are collected from
sources that include historical records, and satellites
(Tripathi et al, 2006). The need to know and predict
upcoming climatic events have become more pressing
because of climate change and the implication on earth. The
application of big data management and analytics tools such
as scalable machine vectors (machine learning), cloud
computing solutions, geospatial analysis and modelling in
handling weather and climate data is now extensively used
for agricultural purposes (Wu et al, 2016; Andreas et al,
2017) and should form part of an integrated and proactive
strategy underpinned by big data analytics platform of an
agricultural commodity trading company. In Nigeria,
variations in weather and climatic conditions tend to be
limited to extreme temperature variations, floods or drought.
(Fraisse et al, 2006). The ability to anticipate and be
proactive with disruptive climatic phenomena like ElI Nino
that may result in high temperatures and flooding with
severe consequences for agricultural yield and supply chain
is important for trading companies (Rembold et al, 2016).
Cloud enabled service; climate- analytics- as- a- service is a
development in the fast growing big data domain of climate
science (John et al, 2017). So, trading companies do not
have to invest in developing their own infrastructure in this
regard but can subscribe for the service.

Livestock

The adoption of big data analytics technologies in livestock
is primarily geared towards research purposes which is
reviewed in the study of Patricia et al (Patricia et al, 2014).
The literature reviews the application of artificial
intelligence in agriculture, by comparing 190 predictive
models in Al to reach the highest level of accuracy on the
prediction of the individual body mass of 210 chicks within
the same age period. The chicks were subjected to different
durations and levels of thermal intensity and studied using a
framework of databases that included 840 datasets (Patricia
et al, 2014). This study validated accurate Al models that
can be used to predict poultry yield under controlled and
specific conditions. It can be adopted by agricultural
commodities trading companies to improve yields and
enable a proactive strategy with accurate projections on
production output.

Data sources in livestock include animal feed, measurements
in heat and weight, historical records on milk production of
individual livestock, sensors, camera sensors, soils and
grazing practice (Pierna et al, 2004). Neural networks and
scalable vector machines in machine learning are big data
technologies that are used in the practice(Kempenaar et al,
2016; McQueen et al, 1995).

Biodiversity

The use-case for big data analytics in biodiversity centres
mainly on geospatial applications. Data is managed with
geographic information systems GIS which is used for data
handling in spatial and geographicscience. Data is also
sourced from historical records. Statistical methods in big
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data analytics such as Bayesian belief networks are some of
the tools used to process data (Marcot et al, 2001).

Land

Satellites, drones, and radar are some of the tools used to
remotely capture land data in combination with other non-
remote means (Barrett et al, 2014). Land data is captured to
evaluate and project on the suitability of land use for the
purpose of agriculture. Diverse technological tools are
employed to process and analyse land data, they include big
data analytics solutions such as machine learning which
gives clearer insight and better understanding in land
degradation (Schuster, 2017). Clarityin the qualities of land
and crop phenology is gained in the use of these big data
analytics tools (Gillian et al, 2008). Commodity trading
companies can gain insight that is valuable in trade with
insightful knowledge of farmlands and the implication on
future crop yield.

Weeds

Big data analytics automates the process of weed control in
agriculture through systems that integrate autonomous
vehicles with advanced GPS systems, drones, and digital
library to control weeds in farms. The systems are enabled
by machine learning applications in neural networks and
logistics regression. Other technologies employed include
image processing (Gutiérrez et al, 2008).

Decision Support Systems

Big data analytics use case in this regard extends beyond
field practices in agriculture and includes the agricultural
value chain. Data sources are diverse and are captured from
official government surveys and data reports, weather
stations, sensors, satellites, news feeds, social media, etc.
Internet of things 10T, cloud computing, mobile applications
and big data storage are technologies used to accomplish
functions (Sawant et al, 2016). Applications in the logistics,
storage and processing functions of a commodity trading
company are also enhanced through knowledge discovery.

Insurance/ Finance

Organisational financial records when combined with farm
yield records and weather report are sources of big data that
can be harnessed stored and analysed to generate intelligent
insights. This can be done using technologies such as
artificial intelligence, cloud computing solutions, and mobile
applications (Akinboro, 2016; Syngenta Foundation for
Sustainable Agriculture, 2016).

Remote Sensing

Remote sensing is prevalent in precision farming practices
and it is a major means of data capture in big data analytics
in agriculture. Satellites, drones, radar and sensors are tools
used in remote sensing. They are supported with Internet of
Things loT solutions, cloud servers, autonomous vehicles
using Al to fulfil data capture, transmission and processing
tasks (Becker-Reshef et al, 2010). These all have significant
relevance for agricultural commodity trading companies that
will successfully demonstrate proactive business model.

2.2 Approaches to Big Data Analytics in Agriculture

The study of big data analytics in agriculture has been
reviewed by scholars using two different approaches; this
distinction is made clear in the study of Sjaak et al (Sjaak et
al, 2017). The first is termed smart farming and it takes a
broader approach of integrating farming tasks with the entire
value chain of the agricultural process (Sjaak et al, 2017).
The second is referred to as precision agriculture (PA) and it
entails control and resource optimization in the growing of
crops and raising of livestock (Xuan et al, 2018).

2.2.1 Smart Farming

Smart farming is focused on the application of big data
analytics to the business processes and across the
agricultural value chain. The approach reviews the
relationships that exist between variables, functions, and
concepts in the ecosystem and looks to enhance their
function (Sjaak et al, 2017). The breadth of the scope makes
it more practical for agribusinesses that are more involved
with supply inputs and post-harvest activities. The functions
studied in this approach expands the application of big data
analytics from farm supply inputs, through farming
operations and management functions of storage, logistics
and processing of agricultural produce. Studies on this
approach points to the predictive value of big data analytics
from a business perspective and the ways it enables
proactive actions to mitigate fast changes that affect the
business process (Wolfert et al, 2014). Emphasis is placed
on the concepts of data chain and network management
organisation. Data chain is explained as the activity
sequence from data capture through decision making and
data marketing, it is a depiction of the data process and
includes all required activities in data management for the
effective control of the farm value chain (Sjaak et al, 2017,
Min et al, 2014). The depiction of the data process sheds
light on the nature of data in agriculture through data
capture, storage, transfer, transformation, analytics and
marketing. Farms and agribusinesses can use it as a
guideline in the formulation and development of
optimisation strategies in their trade process (Dumbill,
2014). The concept of the network management organisation
relates to the behaviour of stakeholders in the agricultural
value chain and the methods used to influence variables in
the completion of business process objectives. The process
recognises two ways business process objectives are
completed which are governance and business models.
Governance refers to the administration of organisational
processes that constitute part of the stakeholder network and
they can be either formal or informal. Such arrangement as it
relates to big data includes agreements on the availability of
data, the ownership of data, who is liable for the handling of
data and the security of various data sets and issues relating
to privacy (Sjaak et al, 2017).

2.2.2 Precision Agriculture

Precision agriculture involves the use of big data analytics
tools to maximize farm yield while minimising the use of
resources (water, land, fertilizers, and chemicals) in the
process (Xuan et al, 2018). This approach investigates
different methods adopted to capture data on the
development of crop and livestock and their environment. It
is common for studies on this approach to focus on input
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suppliers or the upstream input markets of the industry value
chain that primarily manufacture and supply farm
equipment. A number of theses supplier firms have
established themselves as data holding and specialist
companies. Through the integration of the internet of things
0T capabilities to farm equipment and supported by cloud
servers, crop data is collected from farms and warehoused
and analysed on their platforms (Xuan et al, 2018). This
raises serious questions about privacy, security, and
ownership rights of data collected from multiple farms. How
is the data used and who profits from it are questions often
asked? Some stakeholders have argued that more value can
be derived from the comparative analysis of data from
multiple farms than the analysis of data from an individual
farm (Bunge, 2015; Manning, 2016). Farms can access these
data sources through API’s (application programming
interface) to get better insight that can enhance crop and
livestock yield.
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In precision agricultural approach. Emphasis is placed on the
use of technology in farming, for example, detailed
description of data capture and analytics technology such as
geographic positioning systems that is used to record
coordinates in fields by equipping tractors with sensors and
steering guidance systems. Their study also described the
adoption of geomapping, precision planting, and soil fertility
maps in the practice of precision agriculture to effect desired
changes on crop yield (Xuan et al, 2018). A common theme
in the reviewed literature source:(Tomo et al 2017) on PA
was the need to enhance data acquisition and utilization in
farms. There is consensus amongst scholars that farm data is
underutilised and that there is need for further studies on the
acquisition and utilization of data in farms (Tomo et al,
2017).

3. Research Methodology

3.1 Qualitative Methodology

The posited research question for this study is addressed by
a systematic scrutiny of relevant literature within the last

twelve years, this is as a result of the recent history of big
data analytics as a significant field of study. Materials

selected for the research were chosen based on two criteria;
peer reviewed literature and relevance to the research
question. However, articles that focused exclusively on the
technicality of the technology were only used when a
comprehensive definition of relevant technologies, value
chain or economic concept was required.

The process commenced with the use of multiple
combination of two sets of keywords to search through
Scopus, ScienceDirect, and web of science. The first set of
keywords involved big data analytics together with all
related and developing fields such as artificial learning,
machine learning, cloud computing, internet of things, and
the second set addressed agriculture and included related
subjects of value chain, farming, precision farming, smart
farming, supply chain. The decision to use the mentioned
databases was because they fulfilled the first criteria of
providing a deep and broad spectrum of peer reviewed
literature. The processes then proceeded to collect and
peruse up to 20 peer-reviewed full articles for their
relevance to the research questions by focusing on the
context, approach and use of the keywords.

After the screening process, 5 articles were considered as
very relevant to the research and another fifteen articles as
relevant in some way. The low number of relevant peer
reviewed articles collected was due to the relatively new
concept of big data analytics and the development of related
fields. To make the depth and breadth of the literature more
comprehensive, grey literature was included from industry
players, consulting firms and news articles. After reading
and extracting relevant information, a framework was
developed to further synthesize and analyse the information.

To ascertain the most effective way big data analytics can be
adopted for farming and agribusiness in Nigeria, the studies
reviewed literature that focused on the problems and
challenges faced in the practice of agriculture and the
affected value chain in Nigeria. Four studies were selected
based on their relevance and depth of review.

The key subjects and concepts were identified and classified
systematically. The selected literature on the application of
big data analytics in agriculture were analysed by identifying
5 main fields where big data and analytics is adopted across
the agricultural value chain. The main themes and
intervention areas of the respective studies were extracted
and categorized under the defined field. In perusing the
literature on the application of big data analytics in
commodity trading, literature that showed in-depth domain
knowledge of the futures and derivatives market was
considered as well as a clear explanation of the adoption of
big data analytics in the execution of the trade process.

4. Findings, Analysis, and Discussion
4.1 Findings

The results of the literature reviewed for this study showed
that the application of big data analytics is done primarily in
the United States, Europe, and Japan. Though there are
indications that emerging economies such as China and
Brazil are not too far behind in the process of adopting some
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of the practices (Sjaak et al, 2017). In Nigeria, the
government has launched three space satellites for
agricultural and climatic purposes, however, there is no
evidence of an integrated and active use of data generated
from the satellites in the practice of agriculture in the
country (Aron, 2013; BBC, 2011). The research program in
the country is more focused on the development of improved
crop species and seedlings (Council, 2018), however, there
are isolated practices of big data analytics solution relating
to aquaculture and irrigation (Oladipo, 2013).

The challenges present across the agricultural value chain
are the most pressing theme on the state of agriculture in
Nigeria (Downie, 2017) they affect input supply, farming
practice, storage, processing and logistics (Pirrong, 2014).
Infrastructural ~ failure and  excessive  government
bureaucracies were identified as the most pressing
challenges facing the sector (PWC, 2017).

4.2 Analysis

4.2.1 Agricultural Value Chain

The framework proposed for this analysis focuses on the
successful adoption of big data analytics toimprove farming
practices and the agricultural value chain in Nigeria.

(Downie, 2017) Identified key pressing challenges that
inhibit successful practice of agriculture in Nigeria as;
uncompetitive agribusiness environment, poor inputs supply,
poor market access, limited access to credit, lukewarm
political commitment, and a neglected agricultural research
system. These identified challenges all impose a difficult
environment for the practice of agriculture in Nigeria(PWC,
2017).

In proposing an analytical framework for farming and the
agricultural value chain, the identified challenges are
grouped in three categories which are: Input Supply and
production, Infrastructure Systems, and Regulatory
environment. The input supply and production category
affects the challenges that inhibit the optimization of farm
practice for increased crop and livestock yield. The
infrastructural category pertains to challenges that stems
from supply chain constraints and business process of the
trading companies. Lastly, the regulatory category deals
with challenges emanating from government policies and the
behaviour of regulatory bodies. The systemic application of
big data analytics solutions to deal with these challenges are
reviewed from the selected literature and used for the
analysis.
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Addressing the identified fields of problems using a big data
analytics platform entails key focus on knowledge in
developing a decision support system, a knowledge focused
orientation involves the entire data process from the point of
capture to the place of decision-making. It entails the
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transformation process of data to information and finally to
knowledge (Leopoldi, 2002). The data process is shown in
fig 3.0 and is applied to each of the problem categories
defined for the framework.
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Figure 3: Source. (Chen et al, 2014)

Input supply and Production Challenges

In this study, the input supply category concerns the
challenges that disrupt the availability of materials that are
required to effectively practice farming activities. These
input materials include a range of materials such as high
yield seeds, mechanised farming equipment, land, water,
livestock feeds, fertilizers, etc. The development of input
markets has significant implication for agricultural
stakeholders. In Production, it concerns the challenges
encountered in the cultivation of crops and the raring of
livestock.

Infrastructure Systems Challenges

Infrastructure in this study refers to the factors that affects
agricultural produce after harvest. This relates to the
transformation activities of agribusinesses in the industry
value chain (Pirrong C. , 2014). The term “Infrastructure
Systems” is used to illustrate the extensive effect of a broken
infrastructural system on the entire agricultural value chain
in Nigeria.lt involves the challenges that result from storage
facilities and methods in the preservation of agricultural
produce which has implications for business strategy and
profit maximisation. Secondly, it deals with the challenges
that affect the processing of agricultural produce to enhance
value and increase profits. Lastly, it concerns logistical
challenges encountered in the movement and distribution of
commodities across the value chain (Pirrong, 2014).

Regulatory Environment Challenges

This category refers to the challenges that result as a
consequence of government policies and the behaviour of
regulatory bodies. The propagation of the economic theory
of regulation by (Stigler, 1971) marked the beginning of the
maturation of the concept of regulation. This was followed
by more studies such as the work of (Majone, 1996) which
delved into the subjects of consumer, risk, and
environmental regulations (Christel and Martin, 2017).
Scholars have advanced varying definition of regulation;
however, the definition of Baldwin et al is most suitable for
this studies because it addresses the core of the regulatory
concerns that affects the focus of this research. He defines
regulation in three main conceptions, firstly, as “the
promulgation of authoritative set of rules, along with the
mechanism to ensure monitoring and compliance”.
Secondly, as the work of state agencies to direct the
economy. Lastly, as all the mechanism of social control in a
state, which can also be carried out by non-state processes.

4.3 Discussion and Recommendation
Input Supply and Production

Access to quality and mechanized inputs is a major
challenge that has affected vyield, profitability and the

development of the agricultural sector. (PWC, 2017)In their
study on the development of the agricultural sector in
Nigeria, identified reasons for the lack of access to input
supply as high cost and limited specifications of
agrochemicals, difficulty in acquiring land, climatic
variations such as high temperature and irregular rainfall,
and poor accessibility to improved seedlings. (Downie,
2017) Identified the same problems in addition to the lack of
access to mechanized farm equipment. Whereas these
problems go far beyond the lack of adoption and application
of big data analytics in farming practices, it is important to
recognize the significant impact big data analytics solutions
can contribute in addressing these fundamental challenges.
For example, generic fertilizers with fixed ratios of
constituents make up to 70% of the fertilizers used in
Nigeria despite a diverse range of nutritional composition in
soils across the country (Downie, 2017). Using solutions in
geomapping and remote data capture in soil conditions and
analysis will inform on the composition of the fertilizers that
should be applied on local soils for much better results on
increased crop yield. Furthermore, the adoption of big data
analytics tools such as scalable machine vectors and
geospatial analysis can enable more accurate localised
prediction on rainfall, temperature and flooding (Wu et al,
2016). Mechanized farm equipment fitted with sensors, and
GPS are able to provide real-time data that is important for
research in the development of high quality and adaptable
seeds in the region.

A high percentage of the agricultural produce from Nigeria
are not internationally competitive because they do not meet
phytosanitory standards (Downie, 2017). This is due to
frequent pest and disease attacks, low use of mechanised
equipment, and poor irrigation practice. Precision farming
techniques that use statistical models when adopted, are able
to detect and predict pest and disease attacks and decisions
can be made to isolate and mitigate them with preventive
steps(Garrett, 2013; Sjaak et al, 2017). The use of machine
learning analytics service like IBM’s Deep Thunder which
combines forecasts from weather stations, satellite data and
information from commercialised weather networks to
generate highly localised weather forecast and information
on soil temperature and moisture content through remote
connection to ground sensors can be tapped and integrated
into irrigation systems to optimise the use of water and other
input resources (CBR Staff Writer, 2016).

In summary, a combined use of fertilizers with the correct
chemical composition and nutrients for specific soil types,
with improved seedlings and good insights in climatic
conditions will increase quality and farm vyield with
increased efficiency and reduced cost.
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Infrastructural Systems

Limited storage facilities, high cost of processing equipment
and power generation are some of the core challenges that
face the transformation phase of the agricultural value chain
in Nigeria (PWC, 2017). The infrastructural failure that
affects Nigeria’s social-economic environment is most
damaging for the agricultural value chain and drives up
operational cost in agricultural related ventures (Downie,
2017). Overcrowded ports and poor road network results in
delays of up to a week before trucks can drop off cargo in
sea ports for export. Though this is an infrastructural
problem, big data analytics can be co-opted into holistic
solutions that address these problems and optimise logistical
resources. Having insights on port congestion level and road
traffic congestion can enable better planning, automation
and optimization of logistical resources (Ray, 2016).

Post-harvest losses for fruits and vegetables in Nigeria are
estimated to be between 35%-50% and between 15%-25%
for grains (PWC, 2017). For example, Nigeria produces an
estimated 1.5 million tons of tomatoes and almost half of
that is lost post-harvest (Downie, 2017). In formulating
solutions that can resolve this waste, big data solution can be
adopted for key functions for the optimization of storage
facilities. Big data analytics enabled platform can integrate
and automate storage, warehouses, and fleet management in
a unified planning and scheduling system that optimizes
resources, increases efficiency and reduce post-harvest loss
(Sjaak et al, 2017; Oracle White Paper, 2015).

As previously abandoned government storage centres are
revamped and developed in the electronic warehouse receipt
scheme (Downie, 2017). Strategic information on produce in
storage can be accessed and analysed to make projection on
future market supply. Leveraging storage information can
provide vital information for availability of storage for farm
produce. Social media and newsfeed can also be analysed

for market discovery and strategic planning. Decision
support is enhanced for agribusinesses with big data enabled
platforms, decision to sell locally or to export markets are
easily made. Risks are analysed better and outcomes are
made clearer.

It is pertinent to state that not all problems require big data
analytics in the agricultural value chain in Nigeria, however,
when used as an enabling function in a broader solution that
addresses infrastructural problems, better results will be
achieved and resources will be optimized. Conclusively,
most of the big data analytics solutions are available as a
service and trading companies do not need to invest heavily
in developing their own solutions.

Regulation

Government policies and regulations in Nigeria agricultural
sector are frequent and erratic. The main regulatory bodies
which are the Federal Ministry of Agriculture and Rural
Development (FMARD), Standard Organisation of Nigeria
(SON), and National Agency for Food and Drug
Administration (NAFDAC) often go back and forth on
policy issues that sometimes undermine the business process
of the sector. These institutions are underfunded and are not
able to effectively execute oversight functions.
Agribusinesses that are not equipped with the right facilities
are vulnerable in purchasing substandard produce from
independent suppliers that cannot meet international
standards (Downie, 2017).

Secondly, agribusinesses can scan social media and news
feed to get a sense of policy direction of regulators, and
using big data analytics tools, can analyse and predict the
implications of new regulatory policies for trading
companies and be proactive to take full advantage of it.

Application of Big Data Analytics to Agricultural value chain challenges in Nigeria

Category Focus Data Capture Data transformation | Data Analytics Expected Outcomes
Se_e_ds Yield models,
Fertilizers :
. Benchmarking,
Land Remote sensing, Decision
Input Supply| Farm Machinery sensors, UAV’s, Geospatial analysis, Increased yield per hectare,
- . ; . . ; Ontology, o
& Production Water Biometric sensing, machine learning Artificial Resource Optimization, Enhanced
Crops Genotype Information, | algorithms, Cloud - productivity, Precise and accurate
. . Intelligence, X . ..
Livestock breed Geomapping, GPS, platforms L farm information, Decision support
Visualization,
Energy lantin
Feeds inpstructign
Plant protection
o hoopoe S, | wiehine Learing | S
Storage Y o Algorithms, Artificial S Better transaction turnaround time,
) capture, Voice systems, . Decision
Processing - Intelligence, GPS, reduced post-harvest wastage,
Infrastructure e wireless networks, : 5 Ontology, Al, . .
Logistics - satellite Imaging, - . |Improved profit margins, Improved
Systems Radio frequency Machine learning -
. A automated . market discovery and access
identification, label r0CesSiln Algorithms,
compliance P 9 Cloud Platforms
Government Policies More accurate prediction and
Regulatory | Regulatory Bodies | Social media analysis, | Machine learning Predictive response to government policies,
Environment Financing newsfeeds, modelling, analytics Better and quicker understanding
of the implication of policies

5. Conclusion

The adoption of big data analytics in farming practices such
as precision agriculture and smart farming will enable

farmers and agribusinesses to overcome the prevalent
challenges of low yield and high input costs. The application
of big data analytics solution will optimise farming and
raring conditions and improve crop and livestock yield while
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reducing input cost. This will result in a cut in waste and a
more efficient business process. Also, storage and logistical
challenges can be assuaged with big data analytics tools as
they can be incorporated in an integrated solution that
optimises storage and logistical schedule to reduce cost and
increase efficiency (Sjaak et al, 2017).

5.1 Limitation of the Study
There are limitation in this study:

The findings of the study is based primarily on articles from
academic  journals, industry players, consultancy
organisations and news sources. While aspects of the various
concepts reviewed in the study have been successfully tested
in industries, and peer-reviewed journals, however, no
empirical study was done to test the analysis and
recommendations in the study.

5.2 Further Research

The challenges that affect the development of agriculture in
Nigeria are pressing; there are a number of studies that have
investigated these challenges. The application of big data
analytics in the development of the agricultural input supply
sector is an identified area for further studies.

References

[1] Accenture. (2012). Achieving High Performance in
Agribusiness through Commodity Trading & Risk
Management. Accenture. Retrieved June 8, 2018

[2] Adam, C. (2012, November). CETIS Analytics Series
What is  Analytics?  Definition and Essential
Characteristics. JISC centre for educational technology
& interoperability standards , 1, 3. Retrieved May 22,
2018

[3] Ajith, S. N., and M. Hemalatha (2012). Cloud
Computing for Academic Environment. International
Journal of Information and Communication Technology
Research, 97-98. Retrieved May 31, 2018

[4] Akinboro, B. (2016). Retrieved 2018,
http://www.cgap.org/blog/bringing-mobile-wallets-
nigerian-farmers:  http://www.cgap.org/blog/bringing-
mobile-wallets-nigerian-farmers

[5] Alexander, J. R., Stephen H. B., Henry, R. E., Chris, R.
(2017). Snorkel: Fast Training Set Generation for
Information Extraction. The 2017 ACM International
Conference (p. 1). Chicago: ACM. Retrieved May 28,
2018

[6] Alon, H., and Peter, N. (2009). The Unreasonable
Effectiveness of Data. Intelligent Systems, 1541-1672.
Retrieved July 2, 2018

[71 Amir, G. M. H. (2015). Beyond the hype: Big data
concepts, methods, and analytics. International Journal
of Information Management, 140-141. Retrieved May
28,2018

[8] Andrea De Mauro, M. g. (2016). A formal definintion
of Big Data based on its essential features. Library
Review, Vol. 65( 3), 122-135. Retrieved May 21, 2018

[9] Andreas, K., Andreas, K., Francesc, X. and Prenafeta-
Boldu (2017). A review on the practice of big data

from

analysis in agriculture. Computers and Electronics in
Agriculture, 23-37. Retrieved May 23, 2018

[10] Armstrong, L., Diepeveen, D., Maddern. (2007). The
application of data mining techniques to characterize
agricultural soil profiles. s.1., s.n. Retrieved June 5, 2018

[11] Aron, J. (2013, August 9).
https://www.newscientist.com/article/dn24025-how-
nigeria-has-been-using-its-satellites/. Retrieved 2018,
from www.newscientist.com:
https://www.newscientist.com

[12] Barrett, B., Nitze, I., Green, S., Cawkwell, F. (2014).
Assessment of multi-temporal, multisensor radar and
ancillary spatial data for grasslands monitoring in
Ireland using machine learning approaches. Remote
Sensing of Environment, 152(2), 109-124. Retrieved
June 2, 2018

[13]Baulier, J. (2015). Event Streaming Processing. SAS
Forum United Kingdom (p. 4). London: SAS. Retrieved
May 31, 2018

[14]Bayer, M.A, and Laney, D. (2012). The Importance of
"Big Data". A Definition. Stamford, CT: Gartner.
Retrieved April 2018, 2018

[15]BBC. (2011, August 17).
https://www.bbc.co.uk/news/science-environment-
14563647. Retrieved 2018,
https://www.bbc.co.uk: https://www.bbc.co.uk

[16] Becker-Reshef, 1. e. (2010). Monitoring Global
Croplands with Coarse Resolution Earth Observations:
The Global Agriculture Monitoring (GLAM) Project.
Remote Sensing, 1589-1609. Retrieved June 10, 2018

[17]1Boyd, D. and Crawford, K. (2012). Critical questions
for big data: provocations for a cultural, technological,
and scholarly phenomenon”. Information,
Communication & Society, Vol. 15, 662-679. Retrieved

from

May 21, 2018, from
http://doi.org/10.1080/1369118X.2012.678878
[18] Bunge, J. (2015, February 19).

www.wsj.com/agriculture-giants-boost-cybersecurity-
to-shield-farm-data-1424380098. Retrieved June 8,
2018, from www.wsj.com: https://www.wsj.com

[19]C.W. Fraisse et al (2006). AgClimate: A climate
forecast information system for agricultural risk
management in the southeastern USA. Computer and
Electronics in Agriculture, 14-19. Retrieved June 10,
2018

[20]CBR Staff Writer. (2016, June 10).
https://www.cbronline.com/internet-of-things/ibm-
forecasts-deep-thunder-with-machine-learning-big-data-
4924838/. Retrieved June 27, 2018, from
www.cbronline.com: https://www.cbronline.com

[21]Chen. M., M. S. Chen, M., Mao, S., Liu, Y (2014). Big
Data: A Survey. Mobile Network Application, 171-209.
Retrieved June 25, 2018

[22] Christel, K., and Martin, L. (2017). What is regulation?
An interdisciplinary concept analysis. Regulation and
Governance, 95-108. Retrieved June 2018

[23] Clark, J. (2016, November 17).
www.ibm.com/blogs/internet-of-things/what-is-the-iot/.
Retrieved June 7, 2018, from www.ibm.com:
https://www.ibm.com/blogs

[24] Conkin, P. (2008). A Revolution Down on the Farm:
The Transformation of American Agriculture Since

Volume 7 Issue 9, September 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART2019910

DOI: 10.21275/ART2019910 8



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

1929. Lexington, KY: University Press of Kentucky.
Retrieved 2018

[25] Council, N. A (2018, June 1).
https://www.seedcouncil.gov.ng/seed-producers/.
Retrieved 2018, from  www.seedcouncil.gov.ng:
https://www.seedcouncil.gov.ng/

[26] Downie, R. (2017). Growing the Agriculture Sector in
Nigeria. Center for Strategic and International Studies,
2-5. Retrieved June 26, 2018

[27]Dumbill, E. (2013). "Making sense of big data. Big
Data, 1, 1-2. Retrieved May 12, 2018

[28] Dumbill, E. (2014, November 10).
www.ibmbigdatahub.com/blog/understanding-data-
value-chain.  Retrieved June 8, 2018,
www.ibmbigdatahub.com:
http://www.ibmbigdatahub.com

[29]Ejaz, A., lbrar, Y., lbrahim, A. T. , Imran, K.,
Abdelmuttlib, 1. A., Muhammad, I., Athanasios V. V.
(2017). The role of big data analytics in Internet of
Things. Computer Networks, 460-468. Retrieved June
3,2018

[30]Fan, L., Wei, Y., Dou, A., Qingyu, Y., Xinwen, F., Wei,
Z. (2018). A Survey on Big Data Market:
Pricing, Trading and Protection. IEEE, 6, 15135-15136.
Retrieved May 28, 2018

[31] Fisher, D. , Deline, R. , Czerwinski, M. and Drucker, S.
(2012). "Interactions with big data analytics". Retrieved
May 20, 2018, from http://dx.doi.org:
http://dx.doi.org/10.,1145/2168931.2168943

[32]FMARD. (2016). Building on the Successes of the
ATA, Closing Key. Abuja: Federal Ministry of
Agriculture and Rural Development. Retrieved May 24,
2018

[33] Garrett, K. A. (2013). Agricultural impacts: Big data
insights into pest spread. Nature Climate Change, 955-
957. Retrieved 2018

[34] Gillian, L.G., John, F. M., Jerry, M., Aline, G., Carlos
C. C,, and Carlos E.P.C. (2008). Wavelet analysis of
MODIS time series to detect expansion and
intensification of row-crop agriculture in Brazil. Remote
Sensing of Environment, 112(2), 576-587. Retrieved
June 1, 2018

[35] Ibrahim, A., Targio, H., lbrar, Y., Nor, B.A., Salimah,
M., Abdullah, G., Samee, U.K. (2014). The riseof “big
data” on cloud computing: Review and open research
issues. Information Systems, 99. Retrieved June 7, 2018

[36]John, L. et al (2017). MERRA Analytic Services:
Meeting the Big Data challenges of climate science
through cloud-enabled Climate Analytics-as-a-Service.
Computers, Environment and Urban Systems, 61, 198-
200. Retrieved June 15, 2018

[37]Kamil, S., Sevin, U., Festus, V.B. (2017). The
Contribution of Agricultural Sector on Economic
Growth of Nigeria. International Journal of Economics
and Financial Issues, 548. Retrieved May 11, 2018

[38] Kempenaar, C., et al. (2016). Big Data Analysis for
Smart Farming. Wageningen University & Research,
655. Retrieved June 2, 2018

[39]Khan. M. A., and Salah, K. (2018). loT security:
Review, blockchain solutions, and open challenges.
Future Generation Computer Systems, 395-398.
Retrieved June 7, 2018

from

[40]Kurtz, G. (2018, April 23). http://www.information-
age.com/success-artificial-intelligence-data-
123471607/. Retrieved June 5, 2018,
http://www.information-age.com

[41]Lain, D., and Ye, X. (2015). Big data analytics and
business analytics. Journal of Management Anlytics, 3-
5. Retrieved May 31, 2018

[42]Liang, X., Zhao, J., Sachin, S., Danyi, Li. (2017).
Towards Data Assurance and Resilience in 10T Using
Blockchain. MILCOM 2017 - 2017 IEEE Military
Communications Conference (MILCOM) Military (pp.
261-267). Baltimore, MD, USA: IEEE Xplore Digital
Library. Retrieved June 7, 2018

[43]Majone, G. (1996). Regulating Europe. New York:
Routledge. Retrieved 2018

[44] Marcot, B.G., Richard S. H., Martin G. R., Mary M. R.,
Michael J. W. (2001). Using Bayesian belief networks
to evaluate fish and wildlife population viability under
land management alternatives from an environmental
impact statement. Forest Ecology and Management,
153, 30-39. Retrieved June 3, 2018

[45]Max Roser, a. H. (2018). Yields and Land Use in
Agriculture. published online at ourworldindata.org.

from

Retrieved May 25, 2018, from
'https://ourworldindata.org/yields-and-land-use-in-
agriculture’

[46] McQueen, R., Garner, et al. (1995). Applying machine
learning to agricultural data. Compt. Electron. Agric,
12(1). Retrieved June 5, 2018

[47]Mehdi, M., Ala, A., Sameh, S., and Mohsen, G. (2017).
Deep Learning for loT Big data and Streaming
Analytics: A Survey. IEEE, 4-9. Retrieved MNay 31,
2018

[48] Merriam-Webster. (n.d.). Dictionary.

[49] Meyer, G. (2017, September 28).
https://www.ft.com/content/d6708eaa-a3ca-11e7-9e4f-
7f5e6a7c98a2. Retrieved June 10, 2018, from
www.ft.com: https://www.ft.com

[50] Meyer, G., Neto, J.C., Jones, D.D., Hindman, T.W
(2004). Intensified fuzzy clusters for classifying plant,
soil, and residue regions of interest from color images.
Comput. Electron. Agric, 161-170. Retrieved June 4,
2018

[51] Microsoft Research. (2013). www.microsoft.com.
Retrieved April 18, 2018, from
http://www.microsoft.com/enterprise/it-trends/big-
data/articles/the-big-bang-how-the-big-data-explosion-
is-changing-the-world.aspx

[52]Mihaela, L. and Kelemen, A. N. (2008). An
Introduction to Critical Management Research. Sage
Publiction. Retrieved June 17, 2018

[53]Min Chen, S. M. (2014). Big Data: A Survey. Mobile
Network Applications, 19(2), 171-209. Retrieved June
8, 2018

[54]Mohri, M., Afshin, R.,, and Ameet, T. (2012).
Foundations of Machine Learning. Massachusetts: MIT
Press. Retrieved June 2, 2018

[55] National Bureau of Statistics. (2018, May).
http://www.nigerianstat.gov.ng/.  Abuja: National
Bureau of Statistics. Retrieved May 25, 2018, from
http://nigerianstat.gov.ng/.

Volume 7 Issue 9, September 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART2019910

DOI: 10.21275/ART2019910 9



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

[56]NBD-PWG NIST. (2014). NIST big data public
working group”, Draft of Big Data Definition. Retrieved
April 26, 2018

[57]OECD/FAO. (2016). Agriculture in Sub-Saharan
Africa: Prospects and challenges for the next decade.
Paris: OECD Publishing. Retrieved May 10, 2017

[58] Oladipo, 1.0. (2013). Computer Aided Drip Irrigation
Design for Nigerian Agricultural Environment. Open
Access Scientific Reports, 638. Retrieved July 1, 2018

[59] Oracle White Paper. (2015). Improving Agribusiness
Performance with Big Data Architect’s Guide and
Reference Architecture Introduction. Redwood Shores,
CA, USA: Oracle. Retrieved 2018

[60] Oxford Fintech Program. (2017). The Future of Real
Estate Proptech. Oxford University, Said Business
School, Oxford. Retrieved June 1, 2018

[61]P.A.Gutiérrez, F.LOpez-Granados, J.M.Pefia-Barragéan,
M .Jurado-Expésito, C.Hervas-Martinez (2008). Logistic
regression product-unit neural networks for mapping
Ridolfia segetum infestations in sunflower crop using
multitemporal remote sensed data. Computers and
Electronics in Agriculture, 64(2), 293-306. Retrieved
June 10, 2018

[62] Pankaj, G., and Steven A. A.. (2017). DHL Global
Connectedness Index 2016: The state of Globalization
in an Age of Ambiguity. DHL. Retrieved june 3, 2018,
from http://www.dhl.com.

[63] Patricia, F. P. P., et al (2014). Predicting chick body
mass by artificial intelligence-based models. Google
Scholar and SciELO Analytics, 560-565. Retrieved June
5, 2018

[64]Paul, D. L. and Jeanne, E. O.(2001). Practical Research:
Planning and Design. Merrill Prentice Hall. Retrieved
June 17, 2018

[65] Pierna, J.A., et al. (2004). Combination of support
vector machines (SVM) and near-infrared (NIR)
imaging spectroscopy for the detection of meat and
bone meal (MBM) in compound feeds. 18 ((7-8)), 341-
349. Retrieved June 2, 2018

[66]Pirrong, C. (2014). The economics of commodity
trading firms. University of Houston, Baur College of
Business . Houston: Craig pirrong. Retrieved April 28,
2018

[67]PWC. (2017). Transforming Nigeria's Agricultural
Value Chain. PWC, 4-7. Retrieved June 2018

[68] Rembold F., Kerdiles H., Lemoine G., Perez-Hoyos A.
(2016). Impact of EI Nifio on agriculture in Southern
Africa for the 2015/2016 main season. European
Commission, JRC MARS Bulletin — Global Outlook
Series. EU Publication Office. Retrieved June 15, 2018

[69]Rocco, T. S. (2009). Literature Reviews, Conceptual
Frameworks, and Theoretical Frameworks: Terms,
Functions, and Distinctions. Human Resource
Development Review, 8, 122-123. Retrieved June 17,
2018

[70] Sakamoto, T., et al. (2005). A crop phenology detection
method using time-series MODIS. data. Remote Sens.
Environ., 96(3), 366-370. Retrieved 2018

[71] Samir A. E., Hosam F. E.S., Mohamed, A., Reham, M.
(2016). Big Data and Cloud Computing: Trends and
Challenges. BUE International Conference on
Sustainable Vital Technologies in Engineering and

[72] Saunders, M., Philip, L., and Adrian, T. (2017).
Research Methods for Business Students (7th ed.).
Edinburg Gate: Pearson. Retrieved June 14, 2018

[73] Sawant, M., Urkude, R., Jawale (2016). Organized data
and information for efficacious agriculture using PRIDE
model.  International Food and  Agribusiness
Management Review. Retrieved June 1, 2018

[74] Schuster, J. (2017). Big data ethics and the digital age of
agriculture. American Society of Agricultural and
Biological Engineers, 24(1), 20-21. Retrieved June 3,
2018

[75] Sjaak, W. et al. (2017). Big Data in Smart Farming — A
review. Agricultural Systems, 70. Retrieved June 7,
2018

[76] Sowmya, R., and Suneetha K. R. (2017). Data Mining
with Big Data. 11 th International Conference on
Intelligent Systems and Control (ISCO) (p. 216).
Coimbatore, India: IEEE. Retrieved May 30, 2018

[77]Stigler, G. J. (1971). The Theory of Economic
Regulation. The Bell Journal of Economics and
Management Science, 3-21. Retrieved June 2018

[78] Svennevig, J. (2001). Abduction as a methodological
approach to the study of spoken. Norskrift, 1-22.
Retrieved June 17, 2018

[79] Syngenta Foundation for Sustainable Agriculture.
(2016). Retrieved May 23, 2018, from
http://www.farmforce.com/: http://www.farmforce.com/

[80] Tomo, P., Nedeljko, L., Pesic’, A., Zarko, Z., Bozo, K.
and Slobodan, D. (2017). Architecting an loT-enabled
platform for precision agriculture and ecological
monitoring: A case study. Computers and Electronics in
Agriculture, 255-265. Retrieved May 28, 2018

[81] Tripathi, S., Srinivas, V.V., Nanjundiah, R.S., (2006).
Downscaling of Precipitationfor Climate Change
Scenarios: A Support Vector Machine Approach. J.
Hydrol, 621-628. doi:3

[82] Trostle, R. (2008, March 15). Global agricultural supply
and demand: Factors contributing to the recent increase
in food commodity prices. Retrieved June29 2018, from
<http://www.ers.usda.gov/publications/wrs0801/>:
http://www.ers.usda.gov

[83]United Nations Department of Economic and Social
Affairs. (2017, June 21).
httpswww.un.org/development/desa/en/news/population
/world-population-prospects-2017.html. Retrieved from
un.org: https://www.un.org

[84] Urtubia, A., Perez-Correa, J., Soto, A., Pszczolkowski,
P. (2007). Using data mining techniques to predict
industrial wine problem fermentations. Food Control,
1513-1517. Retrieved 2018

[85] Waldhoff, G., Curdt, C., Hoffmeister, D., Bareth, G.
(2012). Analysis of multitemporal and multisensor
remote sensing data for crop rotation mapping.
International Archives of the Photogrammetry and
Remote Sensing and spatial Information Science, 25(1),
177-181. Retrieved June 1, 2018

[86] Wolfert, J. S. (2014). A Future Internet Collaboration
Platform for Safe and Healthy Food from Farm to Fork.
Global Conference SRII (pp. 266-273). San Jose, CA,
USA: IEEE. Retrieved June 12, 2018

[87]Wolfert, J., Sgrensen, C.G. and Goense (2014). A
Future Internet Collaboration Platform for Safe and

Informatics, (pp. 34-35). Cairo. Retrieved June 7, 2018 Healthy Food from Farm to Fork, Global
Volume 7 Issue 9, September 2018
WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: ART2019910 DOI: 10.21275/ART2019910 10



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

Conference(SRII). Annual SRII (pp. 266-273). San
Jose, CA, USA: IEEE. Retrieved June 7, 2018

[88] World Bank. (2016, March 15). World Development
Indicators.  Retrieved  April 26, 2018, from
http://data.worldbank.org/data-catalog/world-
development-indicators.: http://data.worldbank.org

[89] WU, J., Guo, S, Li, J., Zeng, D. (2016). Big Data Meet
Green Challenges: Big Data Toward Green
Applications. s.l.s.n. Retrieved June 1, 2018

[90] Xuan, P. and Martin, S. (2018). How data analytics is
transforming agriculture. ScienceDirect, 128-130.
Retrieved June 4, 2018

Volume 7 Issue 9, September 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART2019910 DOI: 10.21275/ART2019910





