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Abstract
The key setback factors to developing Nigeria’s health system toward the growing and competing
Health Information Technology among global health information management practices are the
cancerous manual system in Nigeria, the one-hospital based design of the Electronic Medical Record
system (EMR), and the security concerns of patients about their health information. Hence, there is
absence of patient-centrism in Nigeria’s patients’ health service management. This paper therefore,
asserts that developingfor the Nigerian National Health System (NHeIS)a hybrid Electronic Health
Record (EHR) management systemwith barcode technology and access encryption security technique
will be the much-needed solution to the identified problems of the present health system in Nigeria.
The result of this integration is the development of a patient-centric hybrid health record management
system with a two-level authentication - the barcode and encrypted Personal Identification Number
(PIN), which will run through all HMOs in Nigeria. Hence, for a patient’s health record to be
accessed by anybody, the patient must release his or her barcode. To achieve this secured patientcentric hybrid, barcode and its API (Application Program Interface) are recommended given the
barcode’s potential benefits, such as better data accuracy, quick data availability, and assured
security. The envisaged benefits of this novel approach are,the security of each patient’s health
record, and the promotion of a patient-centric health system such that a patient will be the only one
that determines who has access to his or her health information.
Key Words: patient, data accuracy, Electronic Medical Record system, Personal Identification Number, hybrid
health record management syst

1.

Introduction

It is no longer an over statement to say that
the impact of computer technology has cut
across every facet of human endeavor. It has
permeated into systems like health, education,
and legislation, [1].Healthsystem grows
geometrically as a result of the global spread
and influence of Information Technology in
medicine. Health Information Technology
(HIT) has brought about radiology,
sphygmomanometers (also known as blood
pressure cuffs), for the blood pressure reading;
stethoscopes, for listening to a patient’s heart
beat; Robotic surgery, for minor surgeries;
hypodermic needles, for taking blood
samples;Magnetic Resonance Imaging scanner

(MRI), for scanning internal body tissues;
Bluetooth-enabled smart inhalers, for tracking
and recording the use of the inhaler by a
patient, and other health wearable de)vices,
etc.
Also, “some evidence suggests that
health information technology (HIT) can
improve the efficiency, cost effectiveness,
quality, and safety of medical care delivery by
making best practice guidelines and evidence
databases immediately available to clinicians,
and by making computerized patient records
available
throughout
a
health
care
network”[2].Accuracy of result, precision in
operations, quick feedback, and improved
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security of information are outstanding
characteristics of technologywhich contribute
to
more
improvement
in
health.
Theseunderlying
features
have
given
technology a place in healthcare system. For
instance, because of health technology today,
there is a drastic reduction in the time spent in
medical theatres for almost all kinds of
surgery contrary to what was obtainable in the
pre-technology days; there is also easy and
quick access to medical information (at least,
via the internet), and in return, save
unnecessary expenses and visit to hospitals;
and, certain high tech hospitals use state-ofthe-art technology for plastic surgery.
More so, Health IT systems include
Electronic Health Records (EHR), Electronic
Medical Records (EMR), Personal Health
Records (PHR), and Electronic Prescribing
Records, among many others.
Health Information Systems (HIS) are
organized sets of elements consisting of
people, data, activities and material resources
that interact to process data and information,
aiming to distribute and exchange this
information in the most efficient manner, in
order to achieve organizational objectives.
Health
information
systems
provide
communication
between
members
of
healthcare teams and support the information
needs of an organization for operations
management, planning, provision of medical
care, and documentation of healthcare
encounters. They do this through applications
such as EHR. Ideally, it should reflect the
entire health history of an individual across his
or her lifetime including data from multiple
providers from a variety of healthcare settings,
[3]
In this way, one can deduce that EHR is an
all-inclusive health information technology
system designed to have almost all other
Health IT systems. It is complex. It is a
hybrid. Hence, EHR refers to an aggregate of
a patient's EMR data that is generated over
time by various institutions and can be shared
among them. It is a collection of health
information about individual patients and
populations in electronic format.EHR system
cuts across hospitals, and thus, centralizes

patients’ health records for all hospitals.
[4][1].
This paper therefore, recommends a
patient-centric hybrid Electronic Heath
Record (EHR) Management system using a
two level authentication technique- barcode
technology and PIN technique. In this way, a
patient-centric and secured health system
could be achieved. This paper has been
organized as follows - section 1, the
Introductionsection 2, Conceptual Framework;
section 3, The Theoretical Framework; section
4,Empirical Study;section 5, Summary of
Literature and Knowledge Gap; 6. Summary;
7. Conclusion;and 8. Recommendations
Keywords: Electronic Medical Record (EMR),
Electronic Health Record (EHR), Patientcentric, barcode, Bar-coded Medication
Administration (BCMA).
2.

Conceptual Framework
The growth of Medical records from paper
based to computer based recordis no longer a
new.The computer or electronic record can
either be limited to one system (Electronic
Medical Record – EMR) or accessible from
more computer systems (Electronic Health
Record – EHR).
The term Electronic Health Record (EHR) has
always been interchangeably used with the
term EMR, although they are quite different.
Electronic medical records (EMRs) are a
digital version of the paper charts in the
clinician’s office. An EMR contains the
medical and treatment history of the patients
in one practice. But, the information in EMRs
doesn’t travel easily out of the practice.
Electronic health records (EHRs) do all those
things—and more. EHRs focus on the total
health of the patient—going beyond standard
clinical data collected in the provider’s office
and inclusive of a broader view on a patient’s
care. EHRs are designed to reach
out beyond the health organization that
originally collects and compiles the
information. They are built to share
information with other health care providers,
such as laboratories and specialists, so they
contain information from all the clinicians
involved in the patient’s care, [5].
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However, the paradigm shift to secure
patients’ health information by making it
patient-centric instead of doctor-centric or
hospital-centric necessitated the incorporation
of barcode technology into the health
management system.
3.
Barcode is a square or rectangular image
consisting of a series of parallel black lines
and white spaces of varying widths that can be
read by a scanner. Barcodes are applied to
products as a means of quick identification.
They are used in retail stores as part of the
purchase process, in warehouses to track
inventory, and on invoices to assist in
accounting, among many other uses [6]. And
according to [7], a barcode (also bar code) is a
visual, machine-readable representation
of
data; the data usually describes something
about the object that carries the barcode.
Hence, technology like barcode is seen as a
veritable IT (Information Technology) tool
that can help in the security of patients’ health
record or information.
Barcodes have been of great use in the
healthcare industry, where tracking inventory
such as medications or surgical equipment is
of vital importance and granting access
or validation to patients and their families
equally so. One of the greatest benefits of
using barcodes over a manual tracking system
is the reduction in human error –which in the
realm of pharmaceuticals can have devastating
results. With a barcode printer that creates
wristband barcodes, healthcare professionals
can scan the barcode of a patient and ensure
they are getting the proper treatment at the
right time, as well as check to see if the
medication they’re taking is both accurate and
in stock for future dosings, [8].
Therefore, the need to consider the
development of a national health system given
the advancement
of new computer
technologies in the world today can be solved
by the introduction of the Hybrid Electronic
Health Record (EHR) system secured with
barcode technology. The use of barcode will
not merely ensure the security of each
patient’s health record but will promote a
patient-centric health system such that a
patient will be the only one that determines
who has access to his or her health

information. This is made possible by
generating a barcode and encrypted Personal
Identification Number (PIN) code peculiar to
each patient.
Theoretical Framework
The entire knowledge exposition of the
subject matternecessitated the need for an
electronic health management system. In a
place where electronic health management
system is not in place, the health information
or history of patients is not usually kept for a
long time: Such health information are kept as
long as the patient is coming for treatment.
The record is abandoned and consequently
becomes unavailable, if the patient’s treatment
is completed and he stops visiting the hospital
for a while.
In most hospitals in Nigeria, when the
patient visits again, he buys the hospital card,
and registers again. By doing so, a new file is
re-opened for him or her, because the first
health file is no longer available. And for the
hospitals that implement the Electronic
Medical Record (EMR) system, such patient’s
medical information may be stored in the
system but, will not be accessed by any other
health center.
However, Electronic Medical Record
(EMR) system does not contain every health
detail of a patient. Thus, this limitsthe
possibility of getting useful information about
a patient’s health at some points in the future.
Therefore, a robust computer-based
patient-record system, the Electronic Health
Record (EHR) systemadds information
management tools to provide clinical
reminders and alerts, linkages with knowledge
sources for health care decision support, and
analysis of aggregate data both for care
management and for research. To use a paperbased patient record, the reader must
manipulate data either mentally or on paper to
glean important clinical information. In
contrast, an EHR system provides computerbased tools to help the reader organize,
interpret, and react to data. Also, “properly
designed EHR systems eliminate the need to
take down transcriptions on paper and can
well organize physician workflows resulting
in increased efficiency and productivity. The
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4.1

use of EHR systems has helped the healthcare
providers with the better exchange of
laboratory results, scans reports and improved
communication method with patients.”[9].
Electronic
Health
Record
(EHR)
management system is thus, a computer-based
system that is developed to capture, process,
store, protect, keep track of, retrieve, and
update all patient’s healthcare activities
regardless of the hospitals he hasbeen to, and
physicians he has met. This simply implies
that EHR is designed to be a decentralized
health system, and thus, can exist between two
or more health centers; the records of the
patients will be accessible and readily updateda)
always too. Therefore, EHR system can be
seen as Health Information system that has the
capability to move with a patient from one
hospital to another, regardless of time and
location. Accordingly, a patient can easily
move to a different hospital with the
confidencethat his health history, including his
last medication, is there for him. 4.
4.
Empirical Study
[10] as at the year, 2015, opined that
Nigeria is currently undergoing a public health
crisis with regards to maternal and child
health. In order to address this crisis, Nigeria
clinics, hospitals and policy makers need
access to timely and accurate health
information that can both influence policy as
well as support patient care. To this effect, it
will be necessary to address the lack of an ehealth “ecosystem” in Nigeria. An electronic
medical records system (EMRs) is a feasible
and low cost way to provide the accurate
information needed to transform maternal
survivability rates.
He further stated that Nigeria’s transition to
Electronic Medical Record (EMR) system is a
major step and has been successfully achieved
in some of our health institutions.
Few years later, [11] opined that 10% of
hospitals in Nigeria use Electronic Medical
Record (EMR) system while 90% are still
using the paper-based method.
Key Benefits of Using Electronic Health
Record (EHR) Management System
The use of EHR system pays off in so many
ways given its design nature. These benefits
range from offering improved healthcare

services and delivery, which includes the
ability to give quick, timely, and accurate
diagnostic results, prescriptions and its
administering guidelines, and health history
keeping and updating; privacy of patients’
health record given that it does not allow
access to all patient’s information except to
authorized personnel, if well managed;
secured but decentralized patient health record
repository given that two or more health
centers can use an EHR management system;
saving cost and time for patients, to improved
quality of research.
However, the key benefits are,
It is a veritable platform for building a
national health system: The design nature of
EHR management system is to be able to
move with a patient from one hospital to
another (i.e. interoperability); hence, can be
used by two or more health centers. Therefore,
a national health system can be built with it.
And a proper strategic structuring could be
achieved with the aid of Health Maintenance
Organizations (HMOs), by ensuring that all
member health centers (hospitals) will be
identified by their HMOs.
It is now critical to consider a hybrid of
EHR system and HMOs. For Nigeria state to
enjoy eHealth, the government must harness
the strength of computer technology. And
such strength is in EHR technology for our
health service providers. Since, EHR system is
a project that can comfortably be sponsored by
the Federal Government, research has shown
that the integration of the technology into
HMOs would impact tremendously positively
to our society. The synergy can bring about
the following, a maximum reduction of paper
processes in hospitals, unified and progressive
growth of the health history of patients,
overall Improvement of the quality of the
health system in general, cost effectiveness in
the long run, provision of important health
data for monitoring and evaluation of current
hospital policies, help to the Federal
Government in planning policies based on
accurate data and not mere estimates, and
confidence boost to consumers/patients in
their healthcare provider, [1].
The practice of a national health system is
however, not new to the world, and Nigeria
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can embrace this system. For instance,
London uses System One.
b) It supports and promotes the idea Patientcentrism: EHR management system could be
seen as ‘designed to be a response to what
patients want as it concerns their health
management’. Patient-centrism is a concept of
health management practice that centers on
what patients want as it concerns their
health.And what patients want are,alternative
and better security of patient health
information, need to achieve interoperability
of EHR system among HMOs, and how to
make patient health record/information and its
access patient-centric.
Today, the traditional password and
username, and the “almighty” data encryption
techniques are now under threat and can be
accessed with or without the consent of the
rightful (and two) parties involved. And
contrary to what patient-centrism is all about,
patients’ health information are always in the
custody of doctor(s) and staff (nurses,
especially) of a hospital. Unfortunately, some
other patients and staffof the hospital, and
some members of the public tend to know
about a patient’s health information/record,
contrary to the wish of the patient, because the
custodians of patients’ health information
reveal it to them.
More so, in Nigeria, patients have been
subjected to the stress of repeating same basic
processes, such as registration (purchase of
hospital card) and health history collection
when they visita new hospital. Also, they have
no say on the mandatory purchase of a new
card when they revisit same hospital after a
long time with the reason that their cards are
old and cannot be found. And most times, a
new health file will be opened for patients
because their initial health file cannot be
found again. In this way, health history and its
consequent important information and
treatment are also lost. This scenario has been
a thing of concern to many patients given its
bottlenecks. This is not what patients want.
However, with EHR system patients do not
need to bother about repeating those
antiquated processes when they visit or revisit
a hospital given its interoperability capability.

Thus, EHR system carries a patient’s health
record along as he or she moves from one
hospital to another.
Hence, with the right application of
technology tosecure patients health record and
its access in Electronic Health Record (EHR)
Management system, patient-centrism will be
achieved.
4.2
Major Problemin Achieving PatientCentrism with Electronic Health Record,
and Solution.
a. The Major Problem
Despite the key benefits of implementing
Electronic Health Record (EHR) system,the
bane of achieving a patient-centric
interoperable health system is the access to
Patients’ health information. Who has right of
access? When and why the access is
Made? And how the access is achieved? Are
some issues patients have with our health
centers and staff?
Thus, even if a national health system is
achieved in Nigeria, the problem remains
the security of a patient’s health record.
Today, there are cases of doctors, nurses, and
pharmacists
revealing
their
patients’
confidential health information/record to their
friends and consequently, to the public
without the consent of the patients. Some of
such health information include but, not
limited to HIV/AIDS and other STDs
(Sexually Transmitted Diseases). Hence,
questions and concerns about the security of a
patient’s health record cannot be ignored.
According to the federal agency
responsible for developing information
security guidelines, the National Institute of
Standards and Technology (NIST) [12] –
hereafter, will be referred to as NIST,
information security is the preservation of data
confidentiality,
integrity,
availability
(commonly referred to as the “CIA” triad).
And the security of a patient’s information
is not left out. It is as important as the life,
safety, wellness, and confidence of the patient.
Therefore, if patients’ trust is undermined,
they may not be forthright with the physician.
For the patient to trust the clinician, records in
the office must be protected. Medical staff
must be aware of the security measures
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needed to protect their patient data and the
data within their practices, [13]. He further
opines that federal legislations such as the
Health
Insurance
Portability
and
Accountability Act (HIPAA) and the Health
Information Technology for Economic and
Clinical
Health
(HITECH)
Act
provideguidance on securing data just like the
NIST does. Violating these regulations has
serious consequences, including criminal and
civil penalties for clinicians and organizations.
b.

Proposed Solution And Strategy
The solution to problem of achieving a
patient-centric hybrid Electronic Health
Record management system with strong
security is the integration of a two-level
authentication/security system - the Barcode
technology
and
encrypted
Personal
Identification Number (PIN) into the system.
This implies that every patient will have his
health barcode and PIN generated at the point
of registration with the HMO (or hospital as
the case may be).
Hence, this technique ensures a secured
and patient-centric health record system such

that nobody (doctor, nurse, clerk or any other
hospital staff, etc) would be able to access a
patient’s health record unless the patient
releases his barcode and PIN to him. In other
words, a patient will be required to give his
barcode and PIN to his physician for every
healthcare service.
The barcode can be enshrined into a
patient’s identification card, in printed form,
or sent as text via short messaging system
(SMS) or email. Whichever way it is
communicated to the patient, the idea is that
the patient must keep it personally
confidential; hence, will know that anyone
who has access to his critical health record
must have gotten the access through him, one
way or the other. In this way, hospitals and
staff will be free from the age long blame of
divulging patients’ health information, and
consequently, will regain the confidence of
patients. Above all, health data security will
be high and assured.This technique is close to
the use of Automated teller Machine (ATM)
card by bank customers. Below are proposed
sample modules:
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Patient Registration with an HMO:
Menu List:
House Keeping

Patient Registration Panel
Basic Information

Next of King Information

Patient
Consultation
HMO
Generate
Staff Barcode &
PIN

Configuration
Database Backup

Fig 4a: Sketch of the Patient Registration Panel: source: in the field…

Login Panel
Username:
Password:
Click to Login

Fig 4b: sketch of the login page for hospital staff; source: in the field…
Patient Two-level Authentication Page for Access into his/her EHR:
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Menu List:
House Keeping
Patient
Consultation
HMO
Staff
Configuration
Database Backup

Active Patients

Registered HMO

Active
Click to
Search

Patient PIN:

Fig 4c: Sketch of the Patient Two-level Authentication/Login Panel: source: in the
field…
Menu List:
House Keeping

Active Patients

Registered HMO

Active Doctors
Click to
Search

Patient Barcode:

Patient
Consultation
HMO
Staff
Configuration
Database Backup

Fig 4d: Sketch of the Patient Two-level Authentication/Login Panel: source: in the
field…
Patient EHR/Documentation page:
Menu List:
House Keeping
Patient
Consultation
HMO
Staff
Configuration
Database Backup

Welcome to Bright Ezeoha’s Dashboard

Consultation

Patient’s History

Measurement

Doctor’s Note

X-rays and
Quality Assurance
Radiography
Reports
West African Journal of Industrial and Academic
Research vol.20 No2. March 2020

Laboratory

Patient’s
Orders/CPOE

Billing
11

Fig 4e: Patient EHR/Documentation pag Fig 4e: Patient EHR/Documentation page:
source: in the field.
4.3 High Level Model (HLM) of the Solution
EHR MANAGEMENT SYSTEM

House
Keeping

Patient Documentation

Quality
Assurance

Billing

Doctor’s Note
List of Physician’s
Orders for a Patient

Patient’s History
Pharmacy Prescriptions

Exit
Registration
Authentication
(Security
Techniques)

Physician’s Orders/CPOE

Laboratory Results

Windows

DOS

X-rays and Radiography
Reports
Other Documentary
Detail

Fig. 1: High Level Model (HLM) of the New System
Source: Field Work
The Hybrid Electronic Health Record
(EHR) Management System is a system that
eliminates paper based approach to patients

health records and the Electronic Medical
Record (EMR) System (given that it lacks
interoperability; thus, patients keep going
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through
same
hospital
administrative
processes). It is built with a two-level access
authentication technique using barcode
technology and Personal Identification
Number (PIN) encryption. It ensures that no
physician needs to re-interrogate a patient
over his or her health history each time they
visit a new health center.
The hybrid EHR management system
serves as a national healthcare service portal
that will drive housekeeping, patient
registration and authentication, doctor’s
authentication, patient documentation, quality,
billing, and clinical decision support.
Registration/Authentication
(Security
Techniques)
This is the first phase and the difference
maker, where the hybrid EHR system registers
and identifies a patient as qualified to receive
a HMO’s healthcare service by generating
barcode and PIN for him. It is expected that
the service will not take too long given that
the patient must have gone through the
HMO’s rules and consequently made his
payments. Thus, he would only need to be
registered online, and a barcoded Identity card
generated for him.
Interestingly, every further treatment
administered to the patient will be uploaded
into the barcode-based health knowledge bank
which can be accessed only when the patient
releases his barcode and enters his Personal
Identification Number.
More so, the EHR also barcodes every
doctor’s access right. Hence, all the doctor
needs is to electronically access a patients’
health background, including recent or last
medication by first of all getting authenticated
by the system with his barcode and encrypted
Personal Identification Number. Once he
passes these two authentication levels, the
general patients service panel opens up for
him. However, he will not access any patient’s
health information until the patient releases
his barcode for reading, and he enters his
encrypted Personal Identification Number for
the access grant.
Housekeeping

This is the first service phase, where the
system queries the criteria for retaining and
removing (deleting) existing records. Such
conditions might be age of record, death, etc.
Other levels of the model are not totally
strange to medical platforms.
5.
Summary of Literature Review and
Knowledge Gap
Health systems have been improved by
computing technology; hence, the advent of
Health Information Technology (HIT). And
among all the different aspects of Health
Information Technology (HIT) - such as
Personal Health Record (PHR), Electronic
Medical Record (EMR) and Electronic Health
Record (EHR) systems, EHR system is
preferred given mainly, its interoperability
capability.
However, alternative and better security of
patient health information, need to achieve
interoperability of EHR system among HMOs,
and
how to
make patient
health
record/information and its access patientcentric have remained unattended areas in
research. The traditional password and
username, and the “almighty” data encryption
techniques are now under threat and can be
accessed with or without the consent of the
rightful (and two) parties involved. Today, the
doctors and hospital staff (like nurses) can
control the movement of-, and access to a
patient’s record; and patients are always
subjected to the repeated antiquated processes
of registration, health data/history collection
etc.
Therefore, these unattended problems –
Alternative and better Security of patient
health record, patient-centrism of access to
patients’ electronic health record, and lack of
interoperability are what the researcher
addressed in this work by the building a
patient-centric hybrid of Electronic Health
Record (EHR) management system, which is a
super cluster multi-hospital application, with a
two-level authentication technique (use of
barcode and Personal Identification Number –
PIN) for the Nigerian National Health
Insurance Scheme (NHIS) as the much needed
solution.
6.
Summary
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The transition from the present manual
system and the limited Electronic Medical
(EMR) System to Electronic Health Record
(EHR) system using barcode technology has
been proposed. In this way, all the health
service systems will be hybridized into a
robust national health system by means of the
hybrid Electronic Health Record (EHR)
system that will run across every health center
in Nigeria. And the hybrid health system is
designed to be patient-centric and such that
has a two-level authentication with the
barcode and encrypted access code (i.e.
Personal Identification Number (PIN). Thus,
no one will have access gain into any patient’s
record unless the patient offers his barcode
and Personal Identification Number (PIN).
This will eliminate insecurity of patient’s
health information, both loss of time and
patient’s health file/record, repetition of
processes, possible chances of misinterpreting
a patient’s health record, interoperability
issues, etc. Hence, the user access privilege is
first defined and ensured by the system, and
the health information of a patient is
concealed by his barcode.

7.

Conclusion
A hybrid Electronic Health Record (EHR)
Management System with barcode technology
and encrypted PIN has been proposed as a
solution to the problem of achievingpatientcentric hybrid Electronic Health Record
(EHR) management system in Nigeria. If this
system is implemented, it assures the
achievement of a secured patient-centric
national health system that will also end the
cancerous repetitive interrogation of patients
about their health history or information by
centrally storing all patients’ health records
thereby, making it easy for doctors to
electronically access a patient’s health
background, including recent or last
medication when given the access right,
through the barcode and PIN, by the patient.
8.
Recommendation
We recommend that the government and
all health institutions in the country should
embrace and implement this new system given
that it will not only ensure a higher security
model
butalsoa
patient-centric
health
management system for all.
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Effective Security Management In Nigeria Using Video Surveillance System
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Abstract
A new approach is proposed for security surveillance system in Nigeria in this paper. The
proposed surveillance system is video surveillance system with cloud storage camera/cameras,
which captures high definition image/video of the surveillance area of moving object in the area
for further object detection and forensic investigations for object tracking and crime detection.
Due to the current security challenges in Nigeria, this system provides intelligent services to
track moving objects in fields of view and to recognize human activities. Furthermore, the system
supports real-time moving objects tracking within the given range.
______________________________________________________________________________
Introduction
Video Surveillance System is a system
that monitors your home, office, or any
premise. The system records action triggered
by motion or noise as it happens.
Video surveillance or closed-circuit television
(CCTV) has become widely used in many
parts of the world. Although its potential
applications include detecting, investigating,
and reducing fear of crime, empirical research
has mainly focused on its use in crime
prevention (Welsh et al, 2008).
Video
surveillance technology is not as expensive or
difficult to acquire as it used to be. A new
trend in video surveillance is driving down the
price even further. Now you can transform
your webcam and personal computer into a
fully functioning video surveillance system
simply by configuring the Motion Detection
Software. The system will send immediate
message notification along with a photo
directly in your system as soon as motion or
noise intrusion is detected. Surveillance is
very useful to governments, Schools and law
enforcement to maintain social control,
recognize and monitor threats, and prevent or
investigate crime activities. With the advent of
programs such as the Total information
Awareness program, technologies such as
high speed surveillance computers and
biometrics software (John, 2014).
Surveillance cameras are video cameras
used for the purpose of observing an area.
They are often connected to a recording
device or IP network, and may be watched by
a security guard or law enforcement officer.

Cameras and recording equipment used to be
relatively expensive and required human
personnel to monitor camera footage, but
analysis of footage has been made easier by
automated software that organizes digital
video footage into a searchable database.
IP video Surveillance Systems
IP Surveillance refers to a security
system that presents a user the ability to
monitor and record video/audio over an
Internet Protocol based computer network
such as a local area network or the
internet
(IP Surveillance Design Guide,
2008). IP Surveillance sometimes also known
as network video or IP CCTV uses the IP
Network technology as the backbone for
transporting information.
As a result of the digital nature and
method of video distribution, IP based
surveillance systems introduce a host of
advanced functionalities that enhance
greater control and management of live
and recorded video data thereby making
them highly suitable for
security
surveillance applications. Some of these
include remote accessibility, high image
quality, easy and future proof integration,
scalability, flexibility, cost effectiveness,
event management and intelligent video
However, contrary to many civil rights and
privacy groups, concern that by allowing
continual increase in government surveillance
of citizens we will end up in a mass
surveillance society, with extremely limited,
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or non-existent political and/or personal
freedom. This will give birth to a society with
little or no criminal activities since we are
aware of the surveillance and we cannot hide
any of our daily activities

•
•
•
•
•

1.
2.
Goal of CCTV
The goals of a surveillance camera system are: 3.
4.
To reduce crime;
5.
To reduce the fear of crime;
To improve public safety;
To improve property security;
To create a safe and vibrant place for the
leisure and pleasure of the people of, and
visitors to, the public space;
To ensure that persons such as the elderly, the
disabled, women and indigenous peoples, can
use
the
public
space
safely.
Surveillance In Nigeria
The present CCTV in Nigeria is very
expensive for the lower class income earners.
Moreso, the amount of acquisition, installation
and maintenance of CCTV is on the high side
for an average Nigerian who hardly receives
his or her salary at the end of the month.
So there is the need for an alternative cheap
and better platform for an average Nigerian.
This should be installed handled by an agency
who report to the government.
The objectives of this study is the government
should as a matter of urgency:
i.
design a video surveillance software at
a reduced cost to the public and install
surveillance cameras at strategic positions in
the country.
ii.
improve the quality of pictures
compared to the present surveillance system
iii.
introduce face recognition, that is to
say even if they are related and identical you
can spot the difference
iv.
monitor the environment from a
central point.
This process will help monitor both the
security personnel and the citizens.
Why surveillance in Nigeria
The introduction of Video surveillance
with web storage application system in the
security system of Nigeria will go a long way

to overcome the security issues facing most
organizations in Nigeria.
However, there are many wonderful reasons to
consider a video surveillance system in our
environment; this includes:
Reduce and prevent theft
It carries out real time monitoring
Resolve Business disputes
Provides evidence for investigation
it leads to employees productivity, etc
Literature review
Until the mid-eighties, the deployment of
CCTV systems had largely been limited to
private spaces (Hempel et al, 2001). The
appearance of these systems in settings
typically considered ‘public’1 is a more recent
phenomenon; and, it is one which occurred
with considerable alacrity in many countries.
A diverse array of aims and objectives
motivated the introduction of CCTV into
public spaces including: public safety,
deterrence, enhanced detection and increased
response times. In the contemporary context,
the predominant uses of CCTV in public
spaces are in the management of risks, traffic
jams, fire, accidents and crime prevention
(Hempel et al 2001).
The most frequently cited mechanism
through which video surveillance may deter
crime is its potential effect on the perceived
certainty of punishment (Piza et al, 2015).
However, there are methodological problems
associated with demonstrating a causal
relationship between surveillance cameras and
crime (Stutzer etal, 2013). It requires, among
other things, the use of a control condition to
estimate the counterfactual situation in which
video surveillance was not introduced (David,
2003). Unfortunately, evaluations of public
area surveillance interventions have often used
weak research designs, sometimes lacking
controls entirely (Welsh, et al2011).
VIDEO SURVEILLANCE
Video surveillance applications are interested
in the real-time observation of
humans or vehicles in some environment
(indoor, outdoor, or aerial), leading to a
description of the activities of the objects
within the environment. A complete video
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It is important to note that at the Federal,
State, Local government and even in remote
areas, security management has become an
issue of national and international concern.
The contribution of surveillance and ICT in
security management goes beyond the
comprehension of the ordinary man on the
street.
However, at this critical stage of our National
life, where insecurity of lives and properties
remain an issue of worry and where people
now live with uncertainty and fear, where they
are forced to sleep with one eye open, the
employment of surveillance seems vital.
If surveillance and information technologies
((ICTs) are properly managed, the current
problems of Boko Haram and incessant bomb
blasts can be reduced drastically. This will be
achieved with the usage of effective computer
connectivity (internet) and employment of
well trained personnel to enhance their
effective uses.
It is worthy to note that surveillance when
matched effectively with ICT, information
gathering and security management, will be
very easy and this will go a long way to bring
Summary
Surveillance and ICT can be effectively about peace and development in our society.
Therefore, the Federal and State Governments
used when the various information gathering
should henceforth continue to mount or place
and disseminating agencies work together in
Surveillance systems at every strategic
form of synergy.
position across the nation. Not just to mount
Surveillance,
information
and
this communication gadgets, but to be
communication technologies (ICTs) as tools
for information gathering and security complemented with appropriate training of
personnel
for
their
effective
management remain a vital aspect of our life.
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surveillance system typically consists of
foreground segmentation, object detection,
object tracking, human or object analysis, and
activity analysis. There are different
approaches suggested in the literature for
video surveillance. This section presents an
overview of some of the most important
approaches.
Rehget et al. [1997] developed Smart
Kiosk to detect and track people in front of a
kiosk. It uses both colour information, face
detection, and stereo information for
detection. However, when people are very
close to the kiosk, it can only track a single
person.
Olson et al. [1997] developed a general
purpose system for moving object detection
and event recognition. They detected moving
objects using change detection and tracked
them using first-order prediction and nearestneighbour matching. It is designed for indoor
surveillance and it cannot handle small
motions of background objects. It is a single
person tracking system.
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Abstract
A two-equation econometric model is simulated using both Classical and Bayesian procedures.
The estimates of the parameters of both methods were compared under a wide range of
scenarios; samples size, residual variance of the data on the predetermined variable. The Monte
Carlo experiment was performed using E-views computer software. The median, being robust
estimator of average in terms of validity, was used as the posterior estimate. As indicated in
similar research in the past where the posterior mode was used as estimate, the Bayesian
procedure performed better in most cases, while some scenarios showed similar behavior for the
two procedures.
Keywords: Bayesian procedures, Classical procedures, Simultaneous equations, Monte
Carlo Simulation.
______________________________________________________________________________
1.0

Introduction

Simultaneous equations model (SEM) is a
very important field of Econometrics. Here,
several dependent variables are usually jointly
and simultaneously determined by a set of
explanatory variables and disturbance terms
(which makes the distinction between
dependent and explanatory variables of
dubious values). When the dependent variable
in one equation is an explanatory variable in
another equation(s), we have a simultaneous
equation system or model. Some important
statistical
implications
of
a
linear
simultaneous equation model were presented
by Haavelmo (1943), such as estimation of the
stochastic equations which should not be done
separately. The restriction imposed upon the
same variables by other equations ought to be
taken into consideration. The indirect least
squares method, two-stage least squares
methods etc, are well known classical
inferential approaches that have been in use.

They are majority of extensions of the two
basic techniques of single-equation methods,
the Ordinary Least Squares (OLS) and the
Maximum Likelihood (MLE) where the ‘true’
model structure is assumed unknown, and is
estimated. B
However, Dreze (1962) argues that such
classical inference has a shortcoming in that,
the available information on parameters is
ignored; for instance, it is known that the
marginal propensity to consume (MPC) is in
the unit interval, an information that could be
made use of.
The Bayesian inference however combines
prior information on the parameter of interest
with the likelihood function to give the
posterior value. the posterior distribution thus
provides updated information on the
parameter(s) under study.
The concept of simultaneous equation
modeling erupted in situations where one-way
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or directional cause-and-effect relationship
became meaningless. This occurs if Y is
determined by X’s and some of the X’s are
determined by Y. in such a situation, there is a
two-way or simultaneous relationship between
Y and some of the X’s, which makes the
distinction
between
the
Simultaneous
Equation Econometric model and the one-way
or single equation Econometric model. It is
better to lamp together a set of variables, that
can be determined simultaneously by the
remaining set of variables. In such models,
there is more than one equation, one of each
of the mutually or jointly dependent variables.
A comparative study of the Classical and the
Bayesian approaches is thus necessary so as to
take advantage of their strength and research
more on the possible ways of improving on
their weaknesses.
1.2
Some Examples Of Simultaneous
Equation Model
Let us consider the following examples of
Simultaneous equation models:
Demand-and-Supply Model
Consider a simple demand-and-supply
model which postulates that the quantity of a
commodity Qd(t), demanded at the time t
depends on its price P(t) and the income of the
consumers at time Y(t), while the quantity
supplied at time t, Qs(t), in turn depends on its
price P(t). Assuming linear relationship
between the variables we may specify the
model as:
Qd(t) = a0 + a1P + a2Y(t) + u1(t)
Qs(t) = b0 + b1F(t) + u1(t)
Qd(t) = Qs(t)
Where the third equation is the
equilibrium condition at which the buyers’
price is the same as the suppliers’ price, P. we
note that P in this model is an endogenous
variable (because it is determined by the
quantities demanded and supplied).
Income Determination Model
The simple Keynesian model of income
determination is given by
C(t) = a0 + a1Y(t) + u1(t)
Y(t) = C(t) + I(t)
Where C=consumption, Y=income and
I=investment.

Keynesian Model Of Economy
This may be specified as follows:
Yt = Ct + It + Gt+ XNt
Ct = a0 + a1Ydt + a2Ct-1 + U1t
Ydt = Yt - Tt
Where Y = Gross Domestic Product
C= Personal Consumption Expenditure.
For the purpose of this research work, the
model under study is given below
Y1t =αY2t + U1t t = 1, 2,…, T
(1.1)
Y2t = βXt+ U2t
Where Y1t and Y2t are observations on two
endogenous variables, Xt is an observation on
an exogenous variable, U1t and U2t are
disturbance terms, and α and β are scalar
parameters.
The difficulty encountered in evaluating a
two-way or simultaneous Econometric model
in order to adequately capture a given
econometric phenomenon led to this study.
Hence, it is necessary to note that both the
Classical and Bayesian estimation methods
can be used to carry out the estimation
procedure of a simultaneous econometric
model where emphasis is on the method that
would best estimate the structural parameters
of the model in terms of it efficiency property
(Minimum Squared Error).
The objective of the work is to solve the
following problems: To determine the best
method of estimation of Simultaneous
Econometric
Model
(SEM)
structural
parameters, to determine the behavior of the
median as an estimate of the posterior of the
Bayesian estimate, to determine how the Mean
Squared Error (MSE) can be affected in small
and large samples and to determine the
distribution of the estimates of the Classical
and Bayesian methods in repeated sampling
and the nature of their bias.
1.3
Definition of Terms
Econometrics: This is defined as the
application of mathematical statistics to
economic data to lend empirical support to the
models
constructed
by
mathematical
economist and to obtain numerical results.
Simultaneous Equation Model: This is a
system of equation representing a set of
relationship among variables. A SEM
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determines the values of one set of variables
(the jointly determined or endogenous
variables) in terms of another set of variables
called the predetermined variables.
Bayesian Estimation: A Bayes estimator or a
Bayes action is an estimator or decision rule that
minimizes the posterior expected value of a loss
function (i.e., the posterior expected loss).
Equivalently, it maximizes the posterior
expectation of a utility function. An alternative
way of formulating an estimator within
Bayesian statistics is maximum a posteriori
estimation.
2.0
Literature Review
The need to carry out valid, generally
acceptable, appropriate and convenient
estimation of the simultaneous equations
,
=
E

Methods of solving this problem (1.2) are
not as systematic, methodical or general as are
those to Classical inference problems: because
classical inference is carried out routinely
using likelihood functions for which the
evaluation of (1.2) is difficult and for most
practical purposes impossible. There is a
problem with the analytical integration of
(1.2) in that the range of likelihood functions
that can be considered is small, and the class
of priors and functions of interest that can be
considered is severely restricted. Also, many
numerical approaches like quadratic methods,
require special adaptation for each u,π or2.1
L,
and become unworkable if K exceeds, say,
three.
However, with advent of powerful and
cheap computing, numerically intensive
methods for solving (1.2) have become more
interesting. This is where Monte-Carlo
integration comes in (among others) as a way
out, particularly the Markov chain MonteCarlo (MCMC), which involves Gibbs
sampling. It provides a systematic approach
that, in principle, can be applied in any

econometric models has brought about quite a
number of researches on the Classical and the
Bayesian procedures.
Arnold Zeller (1971) presented the
comparison of these two procedures on model
1.1, the result which showed that the Bayesian
method performed better than the Classical
method mostly for the small sample case. But
making use of the median as Bayesian
estimate and using addition comparison
criteria; mean of the estimate, the bias and the
Mean Square Error.
Most Bayesian inference problems
according to Geweke (1989), can be seen as a
evaluation of the expectation of a function
U( ) of interest under the posterio

.

.

.

(2.1)

situation in which E
exists, and is
practical for large values of K.
In this regard, the works of Gao and Lahiri
(2001) are of note, also Geweke (2002), Gilks,
Rechardson and Spiegelhaler (2003), and
others. The analysis was carried out
electronically with the use of Eviews as well
as (Bayesian Analysis using Gibbs sampling),
a Computer software developed by Biostatics
Unit at MRC (Medical Research Council)
Cambridge, and Imperial College School of
medicine, London.
Classical Estimation Method
Routes to deriving point estimates through the
classical methods are:
Maximum Likelihood (ML)
Method of moments, generalized methods of
moment.
Minimum Mean Square Error (MMSE)
Minimum Variance Unbiased Estimator
(MVUE)
Best Linear Unbiased Estimator (BLUE)

The estimator of α, by most of these principles of classical (sampling theory) estimation is given
as:
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=
Where

=

.

=

=

.

.

and

2.2
Bayesian Estimation Method
Prior Information
The prior probability density function could
be informative or diffuse (non-informative).
;
-3/2
P(π,∑-1)
exp[ -1/2 (π(π- )]

Informative Priori
This is a situation where information is
available about the prior probability density
function. The informative prior applied here is
.

.

.

Where a 2x1 vector, is the mean of the prior probability density function,
the variance-covariance matrix and C is a 2x2 matrix of the prior covariance.
Diffuse Prior
The idea behind the use of diffuse (a.k.a
non-informative, vague) prior distributions is
to make inferences that are not greatly
affected by external information or when
external information is not available.
Here, we assume little is known, a priori,
about the parameters, π, and the three distinct
elements of ∑. As our diffuse prior pdf, we
assume that the elements of π and those of ∑
are independently distributed; that is;
P(π, ∑) = p(π)p(∑)
(2.4)
Using the Jeffrey’s invariance theory, we
take
P(π) = constant
(2.5)
and
-3/2
(2.6)
P(∑)
Now denoting
as the (µ,µ)th element
of the inverse of ∑, the Jacobian of the
transformation of the three variances,
) to (
is
(
J=

=

3

(2.2)

.

(2.7)

So that the prior pdf in (1.7) implies the
following prior pdf on the three distinct
elements of ∑-1
-3/
P(∑-1)
(2.8)
This is as a result of taking an informative
prior pdf on ∑-1 in the Wishart pdf form and
allowing the “degrees of freedom” in the prior
pdf to be zero. With zero degrees of freedom,
there is a “spread out: Wishart pdf which then
serve as a diffuse prior pdf since it is diffuse

(2.3)
is the inverse of

enough to be substantially modified by a small
number of observations.
Hence, our diffuse pdf’s are (2.5), (2.6) and
(2.8). These diffuse prior pdf’s were also
arrived at by Zellner (1971), Salvage Geisser
(1965) and others.
The Baye’s estimate is the mean of the
posterior distribution, if it can be identified,
this is solving for the posterior distribution
analytically. If the solution of the posterior
function cannot be obtained analytically, then
numerical integration is employed in obtaining
the normalizing constant which will be the
antiderivative of the function, as the situation
is in this research. The E-views mentioned
earlier was used to obtain the Bayesian
estimate by drawing samples from the
posterior distribution and obtaining the mean
after ensured there is convergence.
Other measures of central tendencies like
the median and mode could be used as the
Bayesian estimate (see Zellner, 1971) in
chapter one of this research work. Hence, in
this case, the median is used.
Routes to deriving point estimates via
Bayesian analysis are;
Maximum a posteriori
Particle filter.
Markov Chain Monte Carlo (MCMC)
Kalman filter
Wiener filter.
In particular, the MCMC method was used in
this research.
3.0

Methodology.
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The model was simulated using the two
methods under study (classical and Bayesian).
The first step was to generate the data.
The matrix form of equation (1.1) is as given
below;
YГ = XB + U
(3.1)
Where Y = (Y1,Y2), an n x 2 matrix of
observations on two endogenous variables.
Г is a unit matrix I2 of coefficients for the
endogenous variables. X is nx1 vector of
observations on the predetermined variables.
B is 1 x 2 vector of coefficients for the
predetermined variables and U = (U1,U2) is an
nx2 matrix of random disturbance terms.

For easy analysis, we need the reduced form
of equation (1.1) which is given as follows:
Y1t = π1X1t + V1t
(3.2)
Y2t = π2X2t + V2t
Which in matrix form, is
Y = πX + V
Where π = (π1, π2), the matrix of reduced form
parameter V1 = (V1,V2) an nx2 matrix of
reduced form disturbance term, V1 = αU2t +
U1t, V2 = U2t , π1 = βα, π2 = β.
The following are the conditions under which
the data was generated using hypothesized
values of α,β where Xt : NID (0,1) and at fixed
values of

Experiment 1
For α=2.0, β=0.5, Xt : NID (0,1), (U1t,U2t): NID(0,0;
Experiment 2
For α=2.0, β=0.5, Xt : NID (0,2), (U1t,U2t): NID(0,0;
Experiment 3
For α=2.0, β=0.5, Xt : NID (0,9), (U1t,U2t): NID(0,0;
In each of the experiments, 50 samples of
size 20, 40, 60 and 100 were generated,
making a total of 200 samples in one
experiment, and 600 samples altogether. To
obtain random disturbance terms that behave
as the hypothesized ones in the three
experiments, we made use of the method
presented in Nagar (1969)

Likelihood Function
Based on the assumption from our model that
rows of V are normally and independently
distributed, each with zero mean vector and
I(π, ∑/Y,X) exp

,

1.0,

=-1.0,

=4.0.

,

1.0,

=1.0,

=4.0.

,

1.0,

=1.0,

=4.0.

3.2

Method Of Analysis
Making use of the data generated the
parameter estimates were obtained with the
aid of E-views for both the Classical method
and the Bayesian method. (The same datasets
for the two methods).

2x2 covariance matrix ∑, the likelihood
function for π and ∑ is;
.

This is the same as;
-N/2
exp
I(π, ∑/Y,X)

.

.

(3.3)

.

.

. (3.4)

Where
+
=S+
and is the estimate of
S=
Thus, the likelihood function of the parameter is as given in (3.4).

The Posterior pdf
Combining the diffuse prior pdf (2.5) and
(2.8) with the likelihood function (3.4), we
as:

have the posterior distribution that is in the
bivariate student-t form. This is given
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p(

and
Where
estimates,
ijth

are the least squares
, and
and the
element
of
i, j= 1,2.
To obtain the posterior distribution in terms of
:
p( β/
)

3.3
Comparison Criteria
The following were used in comparing the two
estimation methods;
Performance in repeated sampling, frequency
distribution.
Mean Estimate.
Bias
Mean Squared Error (MSE), for a parameter θ,
is given as;
MSE (θ) = E(θ- )2
Which is also the same as = Var( 4.0+
(Estimated bias)2

4.1

-N/2

)

..(3.5)

α and β, we carry out the following
, β =
with the
transformation:
Jacobian of transformation

This gives us

-N/2

Where Var(

2

(3.6)

and N

is the number of replications and therefore
Estimated bias =
number of estimates (
θ
is the true value of the parameter, which in
this case is the value used to generate the
sample values.

Presentation Of Data
The data shown below was generated using
E-views computer program based on the
Experiments in 3.0 of this wor

Analysis Of Result
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Frequencies
Categories
less than 1.000
1.000 - 1.299
1.300 - 1.499
1.500 -1.699
1.700 - 1.899
1.900 - 2.099
2.100 - 2.299
2.300 - 2.499
2.500 - 2.699
2.700 - 2.899
2.900 - 3.099
3.100 - 3.299
3.300 - 3.499
Mean
Mean Squared
Error
Bias

N=20
Classical
6
1
5
5
8
10
4
4
2
0
0
0
2
1.161

N=40
Bayesian Classical
4
6
1
2
4
1
10
3
11
12
11
11
3
6
3
6
2
0
0
2
1
1
0
0
0
0
1.766
1.39

29.833
0.839

0.231
0.234

7.032
0.61

Bayesian
1
0
3
7
12
14
5
3
2
3
0
0
0
1.949

N=60
Classical
2
1
1
5
10
16
7
6
0
0
1
0
0
2.023

N=100
Bayesian Classical
0
0
0
0
3
0
6
0
10
14
15
19
9
14
4
2
3
1
0
0
0
0
0
0
0
0
1.977
2.022

Bayesian
0
0
0
0
11
20
11
6
1
1
0
0
0
2.0698

0.083
0.051

1.222
0.023

0.112
0.023

0.059
0.07

N=60
Classical
2
0
1
5
11
23
6
2
0
0
0
0
0
1.855

N=100
Bayesian Classical
0
0
0
0
1
1
1
2
14
9
26
29
6
9
2
0
0
0
0
0
0
0
0
0
0
0
1.957
1.97

Bayesian
0
0
1
2
10
30
7
0
0
0
0
0
0
1.962

0.245
0.145

0.034
0.043

0.024
0.038

TABLE 4.1.2: SUMMARY OF MONTE-CARLO EXPERIMENT II
Frequencies
N=20
N=40
Categories
Classical Bayesian Classical Bayesian
less than 1.099
3
0
5
0
1.099 - 1.299
2
0
0
0
1.300 - 1.499
0
0
1
0
1.500 -1.699
4
2
1
2
1.700 - 1.899
3
3
7
7
1.900 - 2.099
12
16
16
17
2.100 - 2.299
9
15
17
21
2.300 - 2.499
7
10
2
3
2.500 - 2.699
2
2
0
0
2.700 - 2.899
2
2
0
0
2.900 - 3.099
3
0
0
0
3.100 - 3.299
1
0
0
0
3.300 - 3.499
0
0
0
0
Mean
1.505
2.162
1.88
2.058
Mean Squared
Error
15.08
0.094
0.199
0.036
Bias
0.495
0.162
0.12
0.058
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Table 4.1.1: Summary Of Monte-Carlo Experiment 1
Table 4.1.3: Summary Of Monte-Carlo Experiment 111
Frequencies
N=20

N=40a`

YY6C

N=100

Categories
less than 1.000

Classical
0

Bayesia
n
0

Classical
0

Bayesian Classical
0
0

Bayesian
0

Classical Bayesian
0
0

1.000 - 1.299
1.300 - 1.499
1.500 -1.699
1.700 - 1.899
1.900 - 2.099
2.100 - 2.299
2.300 - 2.499
2.500 - 2.699
2.700 - 2.899
2.900 - 3.099
3.100 - 3.299
3.300 - 3.499
Mean
Mean Squared
Error
Bias

0
0
0
9
18
10
5
1
3
2
1
0
2.192

0
0
2
7
23
12
6
0
0
0
0
0
2.05

0
0
2
9
29
10
2
0
0
0
0
0
1.978

0
0
2
10
30
8
0
0
0
0
0
0
1.973

0
0
0
8
35
7
0
0
0
0
0
0
2.003

0
0
0
10
33
0
0
0
0
0
0
0
1.996

0
0
0
3
47
0
0
0
0
0
0
0
1.993

0.199
0.192

0.042
0.05

0.022
0.022

0.019
0.027

0.011
0.003

0.012
0.004

0.003 0.004
0.007 0.021

4.2

0
0
0
3
47
0
0
0
0
0
0
0
1.989

Discussion of Results

The point estimates’ summary presented in
Tables 1-3 reflects some properties of the two
estimation methods under discussion. For all
the 3 experiments, the Bayesian estimates in
the class containing the true value (2.0) are
more than the classical estimates, mostly for
the small sample case. This performance was
the same in all the comparison criteria
considered (i.e, frequency distribution of
estimates, mean, mean squared error and bias).
The distribution of these estimates was closer
to Normal in the large samples (see fig.1 and
fig.2) for the two estimation methods.
As expected, as the sample size increases,
the mean squared error of the estimators
reduces. In experiment 3, where the variance
of the exogenous variable
(Xt) was raised to 9, the estimates from the
two methods were more concentrated around

the class containing the true value than in the
first and second experiment where the
variances were 1 and 2 respectively (fig.3).
This is an indication that the distribution of
the exogenous variable also affects the
properties of the estimates.
We noticed that in experiment1 and 2, the
mean squared error was questionably large for
the classical method when N=20, this is as a
result of outliers that are uncharacteristic of
the Bayesian method. An explanation for the
outliers was presented by Zellner(1971) that,
“the distribution of the estimator gˆ, given in
(2.2), is such that under the conditions
underlying experiment 1 and 2, extreme
values can be encountered with a nonnegligible probability”.

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

28

These results suggest that the features of
the underlying model also influence the bias
and consistency of the estimator.

5.1

Conclusion
Estimation of Simultaneous equations
model in Econometric research should be
approached with care. The choice of
estimation method, as observed in this work,
affects the estimates in terms of bias and
consistency, especially when dealing with
a)
small samples.
The Bayesian estimation method has
gained a lot of attention recently which makes
practical statistical inference more interesting.
Our study here has shown, as expected, that
the Bayesian estimation method performsb)
better than the classical for small samples. The
results also suggested that the median as a
measure of central tendency, gives the samec)
result as the mode as the point estimate of the
posterior distribution.
However, it is important to put the loss
function into consideration, an issue that

should be given more research. The classical
estimation method being more easily applied,
might be a better choice when handling large
samples, since it appears to give the same
result with the Bayesian approach.

5.2

Recommendation
Based on the outcome of the study, the
following recommendations were made on the
Classical and Bayesian methods of estimation
of Econometric Models:
Researchers should know that the Bayesian
method of estimation gives more precise
estimate in terms of Mean Square Error
(MSE). Hence, should be considered before
the Classical method.
The median as a measure of central
tendency also gives the same result as the
mode and even more faster than the mode.
Also, the Classical estimation method being
more easily applied, might be a better choice
when handling small samples, since it appears
to give the same result with the Bayesian
approach.

____________________________________________________________________________________________________________________________________
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Appendices:
Data Generated For Experiments 1
S/N
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

N=20
CLASSICAL
0.0010
0.0091
1.0235
0.0950
0.0987
2.0989
2.0564
2.0987
0.0015
3.3990
2.0989
2.0564
2.0987
0.0015
3.3990
2.0989
2.0564
2.0987
0.0015

BAYESIAN
0.0232
0.0354
0.3451
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0343
0.6733
3.0005
0.0912
2.0310
1.0343
0.6733

N=40
CLASSICAL
0.0212
1.0235
1.3301
3.0001
2.3550
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
3.0450
1.0955
1.0005

BAYESIAN
0.0912
2.0310
1.0343
0.6733
3.0005
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310

N=60
CLASSICAL
1.2005
1.0050
3.0450
1.0955
1.0005
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955

BAYESIAN
2.0000
3.0005
2.9870
3.0911
2.0950
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0343
0.6733
3.0005
0.0912
2.0310
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0343
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
2.0050
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N=100
CLASSICAL
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005

BAYESIAN
1.0098
3.4700
3.0550
3.4003
2.7000
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
2.0989
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898

30

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

1.2005
1.0050
3.0450

1.0955
1.0005
1.2005

1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
2.5450
1.0955
1.0005
1.2005
1.0050

1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005

1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
2.5450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.7005
1.8005
2.5050
2.5450
1.9955
1.7005
1.8005
1.8050
2.0450
1.9955
1.9005
2.5005
2.5050
2.0450
1.0955
1.0005
1.2005
1.0050
2.0450
1.0955
1.0005
2.2005
1.0050
2.0450
2.0955
2.0005
1.2005
1.0050
1.0450
1.0955

1.7765
2.0912
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
1.9989
1.9023
2.5677
2.9099
2.6754
2.9123
1.9876
1.5643
2.5455
2.5435
2.8880
2.5645
2.8765
2.6756
2.9956
2.7654
2.5434
2.8653

Data Generated For Experiment 11
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S/N
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

N=20
CLASSICAL
0.0010
0.0091
1.0235
0.0950
0.0987
2.0989
2.0564
2.0987
0.0015
3.3990
2.0989
2.0564
2.0987
0.0015
3.3990
2.0989
2.0564
2.0987
0.0015

BAYESIAN
0.0232
0.0354
0.3451
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0343
0.6733
3.0005
0.0912
2.0310
1.0343
0.6733

N=40
CLASSICAL
0.0212
1.0235
1.3301
3.0001
2.3550
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450

BAYESIAN
0.0912
2.0310
1.0343
0.6733
3.0005
1.0923
1.2005
1.0050
1.0450
1.0955
1.0005
0.0912
2.0310
1.0955
1.0005
1.2005
1.0050
2.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
1.0923
1.2005
0.0232
0.0354
0.3451
0.0232
0.0354
0.3451
0.0232
0.0354
0.3451

N=60
CLASSICAL
1.2005
1.0050
3.0450
1.0955
1.0005
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
2.5450
1.0955
1.0005
1.2005
1.0050

BAYESIAN
2.0000
3.0005
2.9870
3.0911
2.0950
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0343
0.6733
3.0005
0.0912
2.0310
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0343
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
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N=100
CLASSICAL
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
2.5450

BAYESIAN
1.0098
3.4700
3.0550
3.4003
2.7000
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
2.0989
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.7005
1.8005
2.5050
2.5450
1.9955
1.7005
1.8005
1.8050
2.0450
1.9955
1.9005
2.5005
2.5050
2.0450
1.0955
1.0005
1.2005
1.0050
2.0450
1.0955
1.0005
2.2005
1.0050
2.0450
2.0955
2.0005
1.2005
1.0050
1.0450
1.0955

3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
1.9989
1.9023
2.5677
2.9099
2.6754
2.9123
1.9876
1.5643
2.5455
2.5435
2.8880
2.5645
2.8765
2.6756
2.9956
2.7654
2.5434
2.8653

N=100
CLASSICAL
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
1.9989
1.9023
2.5677
2.9099
2.6754
2.9123
1.9876
1.5643
2.5455
2.5435
2.8880
2.5645
2.8765
1.0955
1.0005

BAYESIAN
1.0098
3.4700
3.0550
3.4003
2.7000
2.0989
2.0564
2.0987
0.0015
3.3990
1.2005
2.0989
2.0564
2.0987
3.0001
2.3550
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005

Data Generated For Experiment 111
S/N
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

N=20
CLASSICAL
0.0212
1.0235
1.3301
3.0001
2.3550
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
0.0212
1.0235
1.3301
2.0564
2.0987
0.0015

BAYESIAN
0.0232
0.0354
0.3451
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0343
0.6733
3.0005
0.0912
2.0310
1.0343
0.6733

N=40
CLASSICAL
0.0212
1.0235
1.3301
3.0001
2.3550
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050

BAYESIAN
0.0912
2.0310
1.0343
0.6733
3.0005
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912

N=60
CLASSICAL
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
1.9989
1.9023
2.5677
2.9099
2.6754
2.9123
1.9876
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450

BAYESIAN
2.0000
3.0005
2.9870
3.0911
2.0950
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0343
0.6733
3.0005
0.0912
2.0310
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450

2.9833
1.9099
2.8005
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0955
1.0005
1.2005

1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
2.5450
1.0955
1.0005
1.2005
1.0050

1.0005
0.0912
2.0310
1.0343
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
2.0050
1.0923
1.2005
1.0050
3.0450
1.0955
1.0005
0.0912
2.0310
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
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1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
2.5450
1.0955
1.0005
1.2005
1.0050
3.0450
1.0955
1.7005
1.8005
2.5050
2.5450
1.9955
1.7005
1.8005
1.8050
2.0450
1.9955
1.9005
2.5005
2.5050
2.0450
1.0955
1.0005
1.2005
1.0050
2.0450
1.0955
1.0005

1.0050
3.0450
1.0955
1.0005
1.2005
1.0050
3.0001
2.3550
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
2.8005
3.0450
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
1.0005
1.2005
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
1.0005
1.2005
1.9099
1.0005
1.2005
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
2.0912
2.9833
1.9099
1.0005
1.2005
1.0955
1.0005
2.0534
1.7700
1.9898
1.7765
1.9989
1.9023
2.5677
2.9099
2.6754
2.9123
1.9876
1.5643
2.5455
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92
93
94
95
96
97
98
99
100

2.2005
1.0050
2.0450
2.0955
2.0005
1.2005
1.0050
1.0450
1.0955
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2.5435
2.8880
2.5645
2.8765
2.6756
2.9956
2.7654
2.5434
2.8653
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Studies on Homocysteine, Folate, Vitamin B12 levels and
Haematological Parameters in Female Infertility in Imo State
Okoroiwu L.I and Nwachukwu Uchenna
Department of Medical Laboratory,
Imo State University, Owerri

Abstract
This study focused on Homocysteine, folate, Vitamin B12 levels and Haematological parameters
in infertile women. The aim of this cross-sectional study was to measure levels of folate,
homocysteine, vitamins B12 and haematological parameters in infertile women attending the
obstetrics and gynaecological unit of Federal Medical Centre Owerri, Imo State. And also to
describe the relationship between homocysteine, folate, vitamin B12 and infertility with body
mass index, haematological parameters, and history of spontaneous abortion, recurrent abortion
and menstrual abnormalities in the study participants. The study design was a cross-sectional
study comprising of 102 infertile cases and 52 fertile controls. Purposive sampling method was
used to select the study participants who met the inclusion and exclusion criteria with respect to
‘’’demographic considerations. A standard questionnaire was administered, blood pressure
measured and BMI computed from the height and weight. Blood sample was collected for both
haematological (NLR, PLT, HB, HCT #NEUT, #LYMPH) and biochemical analysis
(homocysteine, folate and vitamin B12). The data collected was analyzed using mean and
standard deviation, independent student T-test, ANOVA, Chi-square. This study made use of the
probability value of the respective test statistics at 5% level of significance. The findings of the
study showed that there was an increase in infertility as the age advances from 2% among 17–24
years to 67.6% among 25-32 years. The mean age of the infertile women was significantly higher
when compared to fertile women. Education and occupation has no significant association with
infertility. Infertility was common among women who had stayed 1-5 years in marriage with
about 70%. There was no difference in body mass index between control and infertile women
while there was no association between aetiology of infertility and occurrence of spontaneous
abortion. This study proved that elevated homocysteine blood levels during pregnancy are
significantly associated with recurrent pregnancy losses. Moreover, reduced serum vitamin B12
is a significant risk factor for recurrent miscarriage because homocysteine and vitamin B12 have
got the most probable association with rate of miscarriage in women. Infertility among women in
Imo State is associated with hyperhomocysteinemia, low levels of vitamin B12 and folate.
Therefore, these parameters may be screened as part of routine antenatal checks for appropriate
intervention.
Keywords:Homocysteine,Folate, Vitamin B12, Haematology, Female Infertility
Correspondence:email-drbamkumo@gmail.com/08062890122
1.Introduction
Infertility is defined clinically as the
inability to achieve clinical pregnancy after
twelve months of regular sexual intercourse
without
contraception
(ESHRE
Capri
Workshop Group, 2002; ASRM, 2008).
According to the Royal College of
Obstetricians and Gynecologists (UK), it can
be said to be “the failure to conceive after
regular sexual intercourse for two years in the
absence of known reproductive pathology”. It
has important implications for couples in the

socio-cultural settings of every society as the
joy of every marriage is for the couple to
procreate and raise children of their
own.According to Hollos, 2003, the problem
of infertility in sub-Saharan Africa (including
Nigeria)
received
comparatively little
attention until recently. Infertility affects
approximately 1 in 10 couples worldwide and
is regarded as one of the greatest stressors in
life.
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Globally, about 48.5 million couples suffer
from infertility with approximately 10 million
of them from developing countries (Boivinet
al., 2007). Couples with infertility go through
some degree of stigmatization that may result
in depressions especially among infertile
females in most Socio-cultural settings in subSaharan Africa (Ombeletet al., 2008). There is
a wide variation in the incidence of infertility
in different parts of the world, being highest in
the so-called infertility belt of Africa, which
includes Nigeria (Orhue and Aziken, 2008).
Institutional–based studies in some part of
Nigerian within the last decades revealed an
incidence of 40%, 11.2% and 48.1%
respectively, from Ilorin (North Central),
Abakaliki (South East), and Oshogbo (South
West)
In Approximately 20% of infertile
couples, the cause of infertility is unknown;
thus, they will be diagnosed as having
unexplained infertility (Raine-Fenninget al.,
2004). Male and female partners contribute
variably to infertility in a relationship.
Infertility in females may be divided into
primary and secondary. Primary infertility
involves the inability of a woman of
reproductive age with no previous birth to
conceive, in spite of regular sexual intercourse
without contraception over one year.
Secondary infertility involves the inability of a
woman of reproductive age with previous
birth(s) to conceive, though exposed to regular
sexual intercourse over one year without
contraception (Mascarenhaset al., 2012). The
duration for classification as infertility is one
year for the clinical definition and two years
for the epidemiological definitions (WHO,
2006).
Various factors have been associated with
both primary and secondary infertility and
notably amongst them are folate and vitamin
B12
deficiencies.
Malnutrition
or
malabsorption of folate and/ or vitamin B6
and B12 or inherited enzymatic defects such
as
methylenetretrahydrofolatereductase
(MTHFR) or Cystathionine B-synthetase
(CBS) deficiency leads to raised homocysteine
levels
(Kang
et
al.,
1998).
Hyperhomocysteinemia has been associated
with several ageing related atherosclerotic,

thrombo-embolic, and neurodegenerative
disorders (Markis, 2000).In the field of
Obstetrics
and
Gynaecology,
hyperhomocysteinemia has been correlated
with the occurrence of blood clots, heart
attacks, and has also been associated with
early pregnancy loss, neural tube defects, preeclampsia, abruptio placentae and intrauterine
growth
restriction
(Steegerset
al.,
2004).Researchers also pointed towards the
harmful effects of hyperhomocysteinemia on
female fertility. Exact role of homocysteine in
the earlier stages of reproductive physiology
and in related diseases including subfertility is
not clear. Defective follicular development,
impaired chrionic villous vascularization,
implantation failure and harsh uterine
environment were the proposed reasons
(Boxmeeret al., 2009). Plasma homocysteine
levels are elevated in vitamin B12, Vitamin
B6 and folate deficiency (Pirouzpanahet al.,
2014). Vitamin B12 deficiency can affect the
pregnancy outcome for both mother and the
offspring.
Recent studies have also found an
association between low vitamin B12 status in
mothers and neural tube defect. This suggests
an increased risk for birth defects when
starting pregnancy with a deficient or
inadequate vitamin B12 status (Sandeet al.,
2013). Possible mechanisms of the deleterious
effects of folate deficiency and homocysteine
accumulation on female fertility include, as in
the male, reduced cell division (e.g of oogonia
during oogenesis or of granulosa cells during
folliculogenesis), inflammatory cytokine
production, altered nitric oxide metabolism,
oxidative stress, apoptosis and defective
methylation reactions.Several intermediate of
the homocysteine pathway are directly or
indirectly involved in the synthesis of
proteins, synthesis and repair of DNA and
balancing the degree of oxidative stress; they
are critical intermediates in gametogenesis.
The hypothesis of a relationship between
folate metabolism and estrogens has been
investigated in a large number of studies since
the early 1970’s, focusing on the possible
involvement of oral contraceptives in a
reduction of folate intestinal uptake and semen
concentration (Lindenbaumet al., 1975).
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The question of the involvement of folate
metabolism in embryonic viability has also
been raised with regards to the relationship
among folates, homocysteine and early
pregnancy loss. Such a relationship has also
been suggested first in CBS-deficient patients
with homocystinuria who presented with
severe
hyperhomocysteinemia
and
a
spontaneous abortion rate of almost 50%
(Mudd, 1985), although currently, a careful
monitoring of these patients has allowed a
better pregnancy outcome to be achieved
(Levy et al., 2002). Though physiological
levels of reactive oxygen species in follicular
fluid are necessary for normal oocyte
maturation, ovulation, fertilization, a high
concentration of homocysteine in follicular
fluid may induce excessive oxidative stress
which has a negative effect on ovulation,
fertilization and implantation (Bennett, 2001).
Some studies suggest that the homocysteine
pathway may play an important role in
infertile women with ovulation dysfunction
and unexplained infertility with recurrent
pregnancy loss. (Yilmazet al., 2008). Despite
the huge burden of infertility in Nigeria, there
is a paucity of data on the role or relationship
between hyperhomocysteinemia and female
infertility. This study sought to find out a
possible
relationship
between
female
infertility (primary or secondary due to
recurrent pregnancy loss) and homocysteine,
folate, vitamin B12 metabolism.
The Prevalence of infertility varies from one
region to another in sub-saharan Africa. It
ranges from 11-20% (Lekeet al., 2002)
however; 5-15% is estimated as the practical
range of prevalence in both developed and
developing countries (Boivinet al., 2007).
Infertility has been recently construed to be a
serious problem in sub-Saharan Africa and is a
contributing factor for most marital problems
leading to divorce. Despite the fact that the
fertility rates in Nigeria have been put at
approximately six children per woman
notwithstanding a high rate of pregnancy
wastage (Adekunle, 2002), most couples who
are infertile (especially women) go through a
high degree of stigmatization from family
members (Eriksen and Brunette, 1996). As a
result, some couples would seek reproductive

health care to understand the cause of their
problem and initiate appropriate intervention.
Few treatment interventions have been proven
to be effective in improving impaired chances
of conception in cases of subfertility.Women
are assumed by the local population to be the
primary culprit of infertile marriages. Previous
studies in Nigeria have focused on the
possible contributions of environmental
factors, such as diets and toxic elements,
socio-cultural
behaviors
and
socio
demographic factors, infection and hormones
as the cause of infertility. Several reports and
Researches have given mixed reports about
the association between female infertility and
homocysteine, folate and vitamin B12
deficiency (Arowojoluet al., 2004).
Hyperhomocysteinemia (hhomocysteine) has
been considered as a risk factor for several
obstetrical complications such as early
pregnancy loss, pre-eclampsia and intrauterine
growth restriction (IUGR). Recently its
association with infertility has been
underscored in invitro fertilization failures
(IVF). Folate metabolism is involved in a
large
number
of
physiological
and
pathophysiological processes in the field of
andrology and gynaecology. There is a
growing body of evidence demonstrating a
relationship between folate and other B
vitamin deficiencies, hyperhomocysteinemia
and gonadal abnormalities, such as impaired
ovarian reserve as well as female infertility.
However, the exact mechanisms underlying
these phenomena still need to be further
investigated. There is scarcity of information
regarding homocysteine, folate, vitamin B12
and haematological parameter in female
infertility in Nigeria. The findings from this
study may therefore help clinicians and
scientists to understand the importance of
homocysteine, folate and vitamin B12
metabolism in female infertility as well as its
role in the success of assisted reproduction
techniques (Arowojoluet al., 2004). Therefore,
objective of this study is to investigate the
relationship between homocysteine, Vitamin
B12, folate and haematological parameters in
female infertility in Imo State.The rest of the
paper is organized as follows: Following the
introductory part is Section 2 which presents
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the material and methods. Section 3 is devoted
to presentation and analysis of result. Section
4 is on Conclusion and Recommendation of
the paper
2.Materials and Methods
Study Area and Experimental Design
The study was conducted at the Obstetric and
Gynaecological unit of the Federal Medical
Centre Owerri, in Imo state. Owerri is the
capital of Imo State. Owerri is a cosmopolitan
city and is located in the rainforest of the
South Eastern part of Nigeria. Federal Medical
Centre is a tertiary hospital that runs
specialization in Internal medicine, General
and
Paediatrics/child
health
and
Obstetrics/Gynaecology. It serves as the first
point of care for most indigenes around
Owerri as well as others from the whole of
Imo State and its environs. The study was
sited at the Obstetrics and Gynaecology unit
of the hospital. The study was a crosssectional study. Infertile women visiting the
Obstetrics and Gynaecology unit of FMC
Owerri who fit the inclusion criteria were
included in the study as cases. As well, fertile
women visiting the same clinic who fit the
inclusion criteria were included in the study as
controls.
Sample Size
The sample sizewas calculated using the
formulae derived by Saunderet al., (2009).
N=Z2 PQ/d2
Where N= Minimum sample size
Z= the number relating to the degree
of confidence. The standard score for the
confidence interval of 95% is 1.96.
P= 11.2% (Umeoraet al., 2008).
D= degree of precision. 5% allowable
limits (taken as 0.05) was used
Q= the alternate proposition (1-P) which is 10.112=0.888.
Therefore:
Sample Size = (1.96)2 × (0.112) × (0.888)
(0.05)2
152.8 = 153
Total minimum sample of 153 was used for
the study.
Ratio of control to cases for the study was 1:
1.5
Therefore cases were 102 with 51 controls.

A Purposive sampling method was used to
select the study participants who met the
inclusion and exclusion criteria among a
population of infertile and fertile women
visiting the Obstetrics and Gynaecology clinic
of FMC, Owerri.The total study population
comprised of 153 females participants
between the ages of 17 years and 40 years.
Out of the 153 participants, 102 were infertile
women and 51 fertile women. Only
participants who gave their consent to this
study were included and information received
was treated as confidential for the purpose of
the study alone.
Data and Specimen Collection
The purpose of the research was explained to
the participants to decide voluntarily to take
part in the research. Those who consented
were recruited for the study. Questionnaires
were administered in the form of interviews to
obtain demographic data and other patient
history. Participant’s folders were also
reviewed to confirm the histories obtained
from the direct questionnaire interviews.The
physical measurements included weight,
height and blood pressure.About 8mls of
venous blood specimen were collected from
the median-cubital vein from all subjects and
controls by venipuncture technique. These
were done by standard methods of
phlebotomy. 5mls were transferred into a BD
serum separator Gel tube (SST tubes), while
the remaining 3mls were transferred into a
Tri-potassium ethylene diaminetetra-acetic
acid (K3EDTA) tube and was used to access
the full blood count of the subjects and
controls. The clotted samples in BD SST gel
tubes were centrifuged at 3,000g for 10mins.
The serum obtained was transferred into
cryotubes to be stored at -80°C until assayed
at serology department of Federal Medical
Centre Owerri. They were used for the
measurement of homocysteine, folate and
vitamin B12.
Laboratory Analysis and Procedures
Full Blood Count
Full blood count was estimated using a
MYTHIC 22 automated haematologyanalyser
within one hour of sample collection.
Detection Principle
WBC, RBC, PLT Counting
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The counting of the cellular elements in a
blood
sample
is
done
with
the
impedancemetry technique. This technique is
based on the modification of the impedance of
a calibrated aperture soaking in an electrolyte
and going through a constant course delivered
by two electrodes located on both sides of the
aperture.A vacuum applied on a side of the
aperture allows the cells passage. They oppose
their physical volume to the course passage. A
voltage impulse is registered at the electrodes
terminal. The height of this impulse is
proportional to the cell volume.
Five Part differential Measurement
The innovative optical detection system is
covered by two patents pending. This
technology (called OCHF for Optical
Cytometer Hydrofocus Free) is based on a
unique innovative concept of an active sample
flow and a passive sheath.
The sample flow is introduced in the flow cell
under pressure and the sheath is only
dedicated to maintain it. This principle enables
to introduce a large quantity of sample and to
use a great dilution rate (which allows
estimating the Hemoglobin measurement with
the same dilution).
Procedure
An EDTA anticoagulated blood was well
mixed inserted into the probe. The button was
pressed and 0.02ml of blood was aspirated.
After a period of 1 minute the heamatological
results were displayed in the screen and
printed with the aid of the printer.
Enzyme Linked Immunosorbant Assay
(ELISA)
Serum total Homocysteine, Folate and
Vitamin B12 was measured by using
Monobind assay kit. The assay kit is based on
the enzyme immunoassay technique.
This was read using BioTek Elx808 Microplate Reader at the specified absorbance on
the kit.
Determination of Folate
This was carried out by competitive enzyme
immunoassay according to Bauman (1981), as
modified by Monobind International USA.
Catalogue Number: 4825-300.
Principle
Is based on the principle of competitive
binding between folate in the test specimen

and folate-HRP conjugate for a constant
amount of rabbit anti- folate. In the
incubation, goat anti-rabbit IgG-coated wells
are incubated with folate standards, controls,
samples, folate-HRP Conjugate Reagent and
rabbit anti-folate reagent at room temperature.
During the incubation, a fixed amount of
HRP-labeled folate competes with the
endogenous folate in the standard, sample, or
quality control serum for a fixed number of
binding sites of the specific folate antibody.
Thus, the amount of folate peroxidase
conjugate immunologically bound to the well
progressively decreases as the concentration
of folate in the specimen increases. Unbound
folate peroxidase conjugate is then removed
and the wells washed. Next, a solution of
Tetramethylbenzidine Reagent is then added
and incubated at room temperature, resulting
in the development of blue color. The color
development is stopped with the addition of
Stop Solution, and the absorbance is measured
spectrophotometrically at 450 nm. The
intensity of the color formed is proportional to
the amount of enzyme present and is inversely
related to the amount of unlabeled folate in the
sample.
Procedure
Microplates well were formatted for different
standard calibrators and subject’s specimen.
50 uL of standard calibrators were pipette into
the standard wells. 50uL of test serum were
pipette into the each sample well. 50 uL of
folate HRP enzyme conjugate reagent was
added to all wells. 50 uL of folate biotin
reagent was added. They were well mixed and
incubated for 45 minutes at room temperature.
It was washed five times with wash solution.
100uL of Tetramethylbenzidine substrate was
added to each well. They were mixed
incubated for 20 minutes at room temperature.
50uL of stop solution was added to each well.
Optical densities of the samples were read in a
microtiter plate reader at 450nm wavelength
within 30 minute.
Calculation
A dose response curve is used to ascertain the
concentration of folate in the subject’s
specimen. With the aid of a computer data
reduction software designed for ELISA assay
was used for data reduction.
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Reference ranges: 4.5 – 20ng/ml
Determination of Vitamin B12
This was carried out by delayed competitive
enzyme
immunoassay
according
to
Bergquistet al. (1983), as modified by
Monobind International USA. Catalogue
Number: 7625-300.
Principle
Vitamin B12 ELISA Kit is based on a
competitive enzyme immunoassay technique.
The microtiter well-plate in this kit has been
pre-coated with an anti-Vitamin B12 antibody.
Sample or standards are added to the wells
along with a fixed quantity of biotinylated
Vitamin B12 and incubated. The Vitamin B12
found in the sample or standards competes
with the biotinylated Vitamin B12 for limited
binding sites on the immobilized anti-Vitamin
B12 antibody. Excess unbound biotinylated
Vitamin B12 and sample or standard Vitamin
B12 is washed from the plate. Avidin-HRP
conjugate is added, incubated and washed. An
enzymatic reaction is then produced through
the addition of TMB substrate which is
catalyzed by the immobilized HRP to generate
a blue color product that changes to yellow
after adding acidic stop solution. The density
of yellow coloration is measured by reading
the absorbance at 450 nm which is
quantitatively proportional to the amount of
biotinylated Vitamin B12 captured in the well
and inversely proportional to the amount of
Vitamin B12 which was contained in the
sample or standard.
Procedure
Microplates well were formatted for different
standard calibrators and subject’s specimen.
50 uL of each standard was pipette into the
standard wells. 50uL of each subject’s serum
were pipette into their sample well. 50 uL of
the Vitamin B12 of the biotin reagent was
added to all wells. They were mixed and
incubated for 45 minutes at room temperature.
50 uL of Vitamin B12 HRP enzyme conjugate
reagent was added to all wells, covered with
an adhesive strip and incubated for 30 minutes
at room temperature. It was washed for three
times. 100uL of Tetramethylbenzidine
substrate was added to each well. They were
mixed incubated for 20 minutes at room
temperature. 50uL of stop solution was added

to each well. Absorbances of the samples were
read in a microtiter plate reader at 450nm
wavelength within 15 minute.
Calculation
A dose response curve is used to ascertain the
concentration of vitamin B12 in the subject’s
specimen. With the aid of a computer data
reduction software designed for ELISA assay
was used for data reduction.
Reference Range: 200- 400pg/ml
Determination of Homocysteine
This was carried out by competitive enzyme
immunoassay according to Bauman (1981), as
modified by Monobind International USA.
Catalogue Number: 4825-300
Principle of the Assay
This kit was based on Competitive-ELISA
detection method. The microtiter plate
provided in this kit has been pre-coated with
homocysteine.
During
the
reaction,
homocysteine in the sample or standard
competes with a fixed amount of
homocysteine on the solid phase supporter for
sites on the biotinylated detection antibody
specific to homocysteine. Excess conjugate
and unbound sample or standard are washed
from the plate, and HRP-Streptavidin is added
to each microplate well and incubated. Then
TMB substrate solution is added to each well.
The enzyme-substrate reaction is terminated
by the addition of a sulphuric acid solution
and the color change is measured at a
wavelength of 450 nm. The concentration of
homocysteine in the samples is then
determined by comparing the O D of the
samples to the standard curve
Procedure
Microplates well were formatted for different
standard calibrators and subject’s specimen.
25 uL of standard calibrators were pipette into
the standard wells. 25uL of test serum were
pipette into the each sample well. 50 uL of
homocysteine HRP enzyme conjugate reagent
was added to all wells. 50 uL of homocysteine
biotin reagent was added. They were well
mixed and incubated for 60 minutes at room
temperature. It was washed five times with
wash solution. 100uL of Tetramethylbenzidine
substrate was added to each well. They were
mixed incubated for 20 minutes at room
temperature. 50uL of stop solution was added
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to each well. Optical densities of the samples
were read in a microtiter plate reader at
450nm wavelength within 30 minute.
Calculation
A dose response curve is used to ascertain the
concentration of homocysteine in the subject’s
specimen. With the aid of a computer data
reduction software designed for ELISA assay
was used for data reduction.
Reference ranges: 4 -15umol/L
Statistical Analysis
All values were expressed as mean given the
upper and lower rung of Standard deviation
(SD) (Mean+). The characteristics of cases
and
controls
were
compared
using
independent sample t-tests, One Way
ANOVA, Chi-square test and Pearson’s
correlation. P value <0.05 was considered
statistically significant.

3. Presentation and Analysis Result
Table 3.1 displays the distribution of sociodemographic parameters among infertile and
fertile study participants. The study comprised
a total of 102 infertile Women and 51 fertile
women age between 17 and 40 years old. In
reference to age distribution, 2.0% of the
infertile women and 35.3% of the fertile
women were between 17 and 24 years of age.
67.6% of the infertile women and 43.1% of
the fertile women were aged between 25 and
32 years. 30.4% of the infertile women and
21.6% of the fertile women were aged
between 35 and 40 years. There was
Table 3.1:
Parameter

Age (Years)
17-24
25-32
33-40
Educational Status
Illiterate
Primary
Secondary
Tertiary
Occupation
Unemployed

significant association between age and
infertility, χ2 = 33.298, p=0.0001.Educational
status was defined as the maximum
educational level of the participant at the time
of the study. 8.8% of the infertile women and
9.8% of the fertile women were illiterates with
no formal education. 14.7% of the infertile
women and 9.8% of the fertile women had
primary education. It was clear that; majority
of the participants had secondary education
making up 54.0% of the infertile women and
54.9% of the fertile women. 25.5% of the
infertile women had tertiary education while
27.5% of the fertile women had the same.
Educational status was comparable between
infertile and fertile study participants,
p=0.846.With respect to occupation, 11.8% of
the infertile women were unemployed while
19.6% of the fertile women were unemployed.
The remaining employed participants were
classified either as self-employed or publicly
employed.
Self-employed
participants
comprised traders, seamstresses, Hairdressers,
caterers, farmers, fish-mongers, pastors, waste
managers, cosmetologists, cleaners and
missionaries. It was clear that most of the
participants were self-employed comprising
52.0% of the infertile and 51.0% of the fertile
women. Police women, teachers, nurses and
accountants were classified as publicly
employed and constituted 36.3% of the
infertile women and 29.4% of the fertile
women. Occupation was not associated with
infertility (χ2 = 1.932, p=0.381).

Distribution of Socio-demographic Parameters among Study Participants
Infertile
Fertile Women
P-value
Women
N=102

N=51

χ2

P˂0.05

2 (2.0%)
69 (67.6%)
31 (30.4%)

18 (35.3%)
22 (43.1%)
11 (21.6%)

33.298

0.0001*

9 (8.8%)
15 (14.7%)
52 (51.0%)
26 (25.5%)

4 (7.8%)
5 (9.8%)
28 (54.9%)
14 (27.5%)

0.813

0.846

12 (11.8%)

10 (19.6%)

1.932

0.381
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Self-Employed
Publicly Employed
Age Got Married (Years)
<18
18-25
26-30
>30
Years In Marriage
1-5
6-10
>10

53 (52.0%)
37 (36.3%)

26 (51.0%)
15 (29.4%)

7 (6.9%)
51 (50.0%)
27 (26.5%)
17 (16.7%)

4 (7.8%)
25 (49.0%)
15 (29.4%)
7 (13.7%)

0.347

0.951

71 (69.6%)
22 (21.6%)
9 (8.8%)

33 (64.7%)
13 (25.5%)
5 (9.8%)

0.384

0.825

Results are expressed as: actual values (percentages)

Most of the participants married between the
(χ2 =0.347, p=0.951).Years in marriage was
ages of 18 and 25 years as was observed in
defined as the time from continuous intimate
50.0% of the infertile women and 49.0% of
cohabitation with a man till the time of study.
the fertile women. 6.9% of the infertile
69.6% of the infertile women had been
women married before 18 years while 7.8% of
married for 1-5years while 64.7% of the fertile
the fertile women also married before 18
women had been married within that same
years. Few women married after 30 years
time span. 21.6% of infertile women and
comprising 16.6% of infertile women and
25.5% of fertile women had been married for
13.7% of fertile women. The rest of the
6-10years. The remaining 8.8% of infertile
women married between 26 and 30 years.
women and 9.8% of the fertile women had
These were composed of 26.5% of the been married for more than 10years. Years of
infertile women and 29.4% of the fertile
marriage was not significantly associated with
women. The age at which the infertile women
infertility, (χ2 =0.384, p=0.16).
got married was not associated with infertility
Table 3.2:
Distribution of Obstetric Parameters and BMI categories among Study
Participants.
Fertile
Pearson’s
P-Value
Infertile
Parameter
Women
Women

N=102
Parity
Nulliparous
Primiparous
Multiparous
Abortus
None
SA
RA
Still Birth
None
One Or More
Menstrual History
Normal Menses
Abnormal Menses
History Of HCU
None
Yes

N=51

χ2 (df)

P˂0.05

59 (57.8%)
31 (30.4%)
12 (12.8%)

0 (0.0%)
12 (23.5%)
39 (76.5%)

72.776

0.0001*

53 (52%)
37 (36.3%)
12 (11.8%)

35 (68.6%)
10 (19.6%)
6 (13.8%)

4.717

0.095

91 (89.2%)
11 (10.8%)

48 (94.1%)
3 (5.9%)

0.983

0.322

25 (24.5%)
77 (75.5%)

32 (62.7%)
19 (37.3%)

21.264

0.0001*

73 (71.6%)
29 (28.4%)

30 (58.8%)
21 (41.2%)

2.510

0.113
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BMI Categories
<18 Underweight
18-25 Normal weight
26-30 Over weight
>30 Obese

2 (2.0%)
65 (63.7%)
30 (29.4%)
5 (4.9%)

Chi-Square Test: Results were expressed as: actual values
(percentages), SA=Spontaneous abortion, RA= Recurrent
Abortion, HCU= Hormonal contraceptive use, P-Value=
Statistical significance of infertile women compared to fertile
women, *= Significant (P˂0.05).

0.382
0.944
1 (2.0%)
35 (68.6%)
13 (25.5%)
2 (3.9%)
more still births. There was no association
between still birth and infertility (χ2=0.983,
p=0.446).75.5% of the infertile women
reported menstrual abnormalities while 37.3%
of the fertile women also had such case. There
was a highly significant association menstrual
abnormality and infertility, (χ2 = 21.26,
p=0.0001).
28.4% of the infertile women and 41.2 of
infertile women had a history of hormonal
contraceptive use. 71.6% of infertile women
and 58.8 of fertile women had no history of
hormonal contraceptive use. There was no
significant association between a history of
hormonal contraceptive use and infertility (χ2
=2.51, p=0.113).BMI (kg/m2) was calculated
as weight in kilograms divided by a square of
theheight in meters. It was categorized into
four
groups
as
follows:
2
underweight(BMI<18kg/m ), normal weight
(BMI= 18-24.9kg/m2), overweight (BMI=2529.9kg/m2) and Obese (BMI>30kg/m2). 4.9%
of the infertile women were obese, 29.4%
were overweight, 63.7% were normal weight
and 2% were underweight.These were
comparable to the BMIs of the fertile women
in the study comprising 3.9% obese, 25.5%
overweight, 68.6% normal weight and 2.0%
underweight (χ2=0.38, p=0.944).

Table 3.2 displays the distribution of obstetric
parameters and BMI categories among the
study participants. 57.8% of the infertile
women were nulliparous and therefore had
primary infertility. The rest were primiparous
and multiparous making up 30.4% and 12.8%
respectively. 23.5% of the fertile women were
primiparous and 76.5% were multiparous.
There was a highly significant association
between parity and infertility, χ2 = 72.776,
p=0.0001.A little over half (52%) of the
infertile participants had no history of
spontaneous abortion compared to 68.6% of
the fertile women. Spontaneous abortion (SA)
was seen in 36.3% of the infertile women and
19.6% of the fertile women. The rest of the
women comprising 11.8% of the infertile
women and 13.8% of the fertile women had a
history of recurrent abortion (RA). Recurrent
abortion was defined as two or more losses of
pregnancy before 20 weeks gestation. Still
Birth was defined as a baby born dead on or
after 28 weeks of gestation. 89.2% and 94.1%
of the infertile and fertile women had no
history of still birth respectively. The
remaining participants had a history of one or
Table 3.3:
Age, BMI, DBP, and Haematological Parameters Compared Between fertile
and Infertile Women
Parameter
Infertile Women
Fertile Women
P-value
N=102
N=51
P˂0.05

Age (Years)
BMI (Kg/m2)
DBP (mmHg)
HB (g/dl)
PLT (x10^3/µ1)
HCT (%)

30.05 ± 3.18
24.79 ± 3.18
72.57 ± 4.70
11.50 ± 0.62
229.96 ± 23.59
34.29 ± 1.97

26.75 ± 4.90
24.31 ± 3.05
73.92 ± 4.46
12.07 ± 0.62
241.73 ± 31.22
35.90 ± 1.77
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Independent-Samples
T
test:
N=Sample
size;
Data=Mean±Standard Deviation, BMI= Body Mass Index,
DBP=Diastolic Blood Pressure, HB=Haemoglobin, PLT=
platelet, HCT%= Percentage Haematocrit, P-Value=
Statistical significance of infertile women compared to fertile
women, *= Significant (P˂0.05).

Table 3.3 shows the distribution of Age,
body mass index, diastolic blood pressures,
and haematological parameters of the infertile
women compared to the fertile women. The
mean age of the infertile women was
30.05±3.78 years and that of the fertile women
was 26.75±4.91 years. There was a significant
difference between the ages of our participants

(p=0.0001). Body mass index of infertile
women (24.79±3.18 kg/m2) was non
significantly higher than that of fertile women
(24.31±3.05kg/m2). Haemoglobin levels,
platelet count and percentage haematocrit
differs significantly between infertile and
fertile women (p<0.05). Diastolic blood
pressure however was lower but not
significant in the infertile women (72.57±4.70
mmHg) when compared to the fertile women
(73.92±4.46 mmHg) (P=0.090).

Table 3.4:
SBP, Homocysteine, Folate, Vit B12 and Haematological Parameters
Compared between Infertile and Fertile Women.
Parameter
Infertile Women
Fertile Women
P-value
N=102 N=51
P˂0.05
SBP (mmHg)
Homocysteine (umol/l)
Folate (ng/ml)
Vit B12 (pg/ml)
WBC (X10^3/µl)
#LYMPH (%)
#NEUT (%)
MCV (fl)

123.33 ± 6.14

118.41 ± 5.21

0.0001*

6.30 ± 0.64
4.73 ± 0.60
248.09 ± 40.26
5.51 ± 1.16
41.80 ± 7.79
54.55 ± 7.77
81.56 ± 4.57

5.48 ± 0.55
5.05 ± 0.56
251.00 ± 13.48
4.99 ± 0.88
41.39 ± 5.25
56.37 ± 5.52
78.65 ± 3.76

0.0001*
0.002*
0.616
0.005*
0.627
0.137
0.0001*

Independent
sample
T
test:
N=Sample
size;
Data=Mean±Standard Deviation, SBP=Systolic Blood
Pressure, VitB12=Vitamin B12, WBC=White Blood Cells,
#LYMPH (%) =Lymphocyte percentage, #NEUT (%)
=Neutrophil percentage, MCV=Mean Cell Volume. PValue=Statistical significant of infertile women compared to
fertile women, *= Significant (P˂0.05).

umol/l). Folate and vitamin B12 levels of
infertile women (4.73 ±0.60ng/ml and 248.09
±40.26 pg/ml) were significantly lower than
the fertile women (5.05 ±0.56 ng/ml and
251.00± 13.48 pg/ml). The total white blood
cell count of infertile women (5.51± 1.16
X10^3/µl) was significantly higher than that
of fertile women (4.99 ±0.18 X10^3/µl). The
Lymphocytes was significantly higher in the
infertile women (41.80 ±7.79%) compared to
the fertile women (41.39 5.25%) (p=0.627);
while neutrophil count was lower in infertile
women (54.55± 7.77%). Mean cell volume
was also significantly (p=0.0001) higher in the
infertile women (81.56 ±4.57%) compared to
the fertile women (78.65 ±3.76%).

Table 3.4 shows the distribution of systolic
blood pressure, homocysteine, folate, vitamin
B12 and haematological parameters among
infertile women compared to fertile women.
The Systolic blood pressure of the infertile
women (123.33 ± 6.14mmHg) showed
significant (p=0.0001) increase compared to
the fertile women (118.41 ± 5.21mmHg)
which served as the control. The
homocysteine concentrations of infertile
women (6.30 ± 0.64 umol/l) were significantly
higher than that of fertile women (5.48 ± 0.55
Correlation of Homocysteine, Folate and Vitamin B12 in Infertile women
Table 3.5:
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Parameter

Homocysteine and Vit B12
Homocysteine and Folate
Vit B12 and Folat

Pearson Correlation
Co-efficient
R2
-0.237
0.111
-0.239

P-value
P˂0.05
0.017*
0.266
0.015*

Correlation is significant at P˂0.05

Table 3.5 and scatter/plot diagram above
shows the correlation of homocysteine, folate
and vitamin B12 in Infertile women.
Homocysteine was found to be negatively
correlated with vitamin B12 in infertility and
the relationship was significant (χ2 = -0.237,
p-value=0.017). Homocysteine was found to

be positively correlated with folate in
infertility and the relationship was not
significant (χ2 = 0.111, p-value=0.266).
Vitamin B12 was found to be negatively
correlated with folate in infertility and the
relationship was significant (χ2 =-0.239, pvalue=0.015).

Table 3.6:
Distribution of BMI, DBP, and Haematological Parameters of Women with
History of Spontaneous Abortion Compared With Those without Any History in the
Infertile Group
Infertile Women
History of one or
P-value
Parameter
No abortion
more abortions (N=49)
P˂0.05
History (N=53)
Mean+SD
Mean+SD
BMI(Kg/m2)
24.04 ±2.84
25.61 ±3.35
0.012*
71.81 ±4.44
73.39 ±4.88
0.091
DBP (mmHg)
3
234.08± 24.92
225.51 ±21.42
0.067
PLT (x10 /µ1)
11.74 ±0.61
11.24 ±0.53
0.0001*
HB (g/d1)
35.43 ±1.87
33.43 ±1.70
0.0001*
HCT%

Independent-Samples
T
test:
N=Sample
size;
Data=Mean±Standard Deviation, BMI= Body Mass Index,
DBP=Diastolic Blood Pressure, HB=Haemoglobin, PLT=
platelet, HCT%= Percentage Haematocrit, *= Significant
(P˂0.05).

Table 3.6 shows the distribution of body mass
index, diastolic blood pressure and
haematological parameters of infertile women
with a history of spontaneousabortion
compared to those with no history. Body mass
.

index, and some haematological parameters
(HB, HCT %) differs significantly between
the infertile women with no history of
spontaneous abortion and those with a history
of one or more abortions. diastolic blood
pressure and platelet did not differ
significantly between the infertile women
with no history of spontaneous abortion and
those with a history of one or more abortions

Table 3.7
Distribution of SBP, Homocysteine, Folate, Vitamin B12 and Haematological
Parameters of Women with History of Spontaneous Abortion Compared With Those
without Any History in the Infertile Group
Infertile Women
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Parameter
SBP (mm/Hg)
Homocysteine(umol/l)
Folate (ng/ml)
Vit B12 (pg/ml)
WBC (X103/µ1)
#LYMPH (%)
#NEUT (%)
MCV (fl)

No abortion
History (N=53)
Mean+SD
122.26 ±6.37
6.22 ±0.61
4.76± 0.69
267.49 ±40.33
5.52 ±1.12
40.76± 8.58
55.74 ±8.56
80.26 ±2.94

Independent
sample
T
test:
N=Sample
size;
Data=Mean±Standard Deviation, SBP=Systolic Blood
Pressure, VitB12=Vitamin B12, WBC=White Blood Cells,
#LYMPH (%) =Lymphocyte percentage, #NEUT (%)
=Neutrophil percentage, MCV=Mean Cell Volume. *=
Significant (P˂0.05).

History of one or
P-value
more abortions (N=49)
P˂0.05
Mean+SD
124.31± 5.78
0.112
6.38 ±0.67
0.224
4.70± 0.49
0.567
227.10±27.97
0.0001*
5.50 ±1.21
0.942
40.86± 6.92
0.947
53.27± 6.66
0.109
82.96 ±5.55
0.003*

and 6.22 ±0.61umol/l). Folate (4.70±0.49
ng/ml) and vitamin B12 (227.10±27.97 pg/ml)
of women with spontaneious abortion was
lower than those without abortion (4.76±0.69
ng/ml and 267.49±40.33 pg/ml) with that of
vitamin B12 being significant (p=0.0001).
There was no significant difference between
total WBC, neutrophil and lymphocyte count
of women of abortion and those without
abortion history. Inversely, there was a
significant increase in mean cell volume of
women with spontaneous abortion compared
to women without abortion history

Table 3.7 shows the distribution of systolic
blood pressure, homocysteine, folate, vitamin
B12 and haematological parameters of
infertile women with a history of spontaneous
abortion compared to those with no history.
Systolic blood pressure and Homocysteine
(124.31± 5.78 mmHg and 6.38 ±0.67umol/l)
of women with abortion history were non
significantly (p>0.05) higher than that of those
with no abortion history (122.26± 6.37 mmHg
\
Table 3.8:
Distribution of BMI, DBP, and Haematological Parameters of Infertile
Women with No History of Spontaneous Abortion Compared With Spontaneous Abortion
and Recurrent Abortion.
Infertile Women
Parameter

No abortion history

Spontaneious Abortion

(N=53)
(N=37)
Mean+SDMean+SDMean+SD
BMI(Kg/m2)
24.04 ±2.84
DBP (mm/Hg)
71.81 ±4.44
3
PLT (x10 /µ1)
234.08 ±24.92
HB (g/d1)
11.74 ±0.61
HCT%
35.43 ±1.89

Recurrent Abortion

(N=12)

F-value

P-Value

P˂0.05

25.70 ±3.19 25.33± 3.94
3.331
0.040*
73.05 ±5.16
74.42± 3.90
1.843
0.164
227.89 ±18.95 218.17 ±27.39
2.52
0.085
11.74 ±0.61
11.38 ±0.61
9.964 0.0001*
33.38± 1.66
33.58 ±1.88 10.982 0.0001*

ANOVA: N=Sample size; Data=Mean±Standard Deviation,
BMI= Body Mass Index, DBP=Diastolic Blood Pressure,
HB=Haemoglobin, PLT= platelet, HCT%= Percentage
Haematocrit, *= Significant (P˂0.05).

Table 3.8 shows the distribution of body mass
index, diastolic blood pressure and

haematological parameters of infertile women
with no history of spontaneous abortion
compared with spontaneous abortion and
recurrent abortion. There was a significant
increase in the body mass index of infertile
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women of spontaneous abortion and recurrent
abortion compared with those of no abortion
(P=0.040). One way analysis of variance
shows an increase of diastolic blood pressure
across the group with no significant difference
(P=0.164) among them. The platelet count
decreased across the group with no significant
difference (P=0.085) among the group.
Haemoglobin concentration of women with

spontaneous and recurrent abortion decreased
significantly (P=0.0001) when compared with
women of no abortion history. Haematocrit
concentration of women of spontaneous and
recurrent abortion decreased significantly
(P=0.0001) when compared with women of no
abortion history.
\\
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Table 3.9: SBP, Homocysteine, Folate, Vit B12 and Haematological Parameters Compared
Between Women with No History of Spontaneous Abortion, Spontaneous Abortion and
Recurrent Abortion.
Infertile Women
Parameter

No abortion history

(N=53)
Mean+SDMean+SDMean+SD
SBP
122.26± 6.37
Homocysteine
6.22± 0.61
Folate
4.76 ±0.69
Vit B12
267.49± 40.33
WBC (X103/µ1) 5.52 ±1.12
LYMPH (%)
40.76 ±8.58
NEUT (%)
55.74± 8.56
MCV
80.26± 2.94

Spontaneious Abortion

Recurrent Abortion

(N=37)
124.86 ±.06
6.31 ±0.68
4.73± 0.45
230.22± 29.94
5.31 ±1.16
42.00 ±7.45
52.30 ±6.88
83.32 ±5.75

ANOVA:
N=Sample
size;
Data=Mean±Standard
Deviation, SBP=Systolic Blood Pressure, VitB12=Vitamin
B12, WBC=White Blood Cells, #LYMPH (%) =Lymphocyte
percentage,
#NEUT
(%)
=Neutrophil
percentage,
MCV=Mean Cell Volume. *= Significant (P˂0.05).

Table 3.9 shows the comparism of systolic
blood pressure, homocysteine, folate, vitamin
B12 and haematological parameters of
infertile women with no history of
spontaneous abortion with those of
spontaneous abortion and recurrent abortion.
Systolic blood pressure of women of
spontaneous and recurrent abortion was non
significantly (P=0.259) increased compared to
those with no history of abortion. There was a
progressive increase in the mean value of
homocysteine from women with no abortion
history to those with spontaneous abortion and

F-value P-Value

(N=12)

P˂0.05

123.67 ±5.00
1.368
0.259
6.60 ±0.59
1.728
0.183
4.66 ±0.62
0.194
0.824
217.50 ±18.64
17.64
0.0001*
6.08± 1.24
1.979
0.144
37.33 ±3.08
1.650
0.197
56.25 ±5.10
2.536
0.084
81.83± 4.93
5.32
0.006*
recurrent abortion which was not statistically
significant (P=0.183). Folate and vitamin B12
of women with spontaneous and recurrent
abortion was lower than those without
abortion history with that of vitamin B12
being significant (p=0.0001). There was no
significant difference between total WBC,
neutrophil and lymphocyte count of women of
spontaneous abortion and recurrent abortion
compared to those without abortion history.
Inversely, there was a significant difference
(P=0.006) in mean values of mean cell volume
of women with spontaneous abortion and
recurrent abortion compared to women
without
abortion
histor

.

Table 3.10: Homocysteine, Folate and Vit B12 Compared Between Infertile Women with
One or More Menstrual Abnormalities and Those without Any Menstrual Abnormality.
ParameterInfertile women

Homocysteine
Folate
Vit B12

No Menstrual
Abnormality
(N=25)

Have menstrual
abnormality
(N=77)

6.49± 0.53
4.86 ±0.55
243.20 ±40.14
Independent
sample
T
test:
N=Sample
size;
Data=Mean±Standard Deviation, VitB12=Vitamin B12.

P-value
P˂0.05

Table
6.24
±0.66 3.10 shows the mean
0.086 value of
homocysteine,
level of
4.69 ±0.61 folate and vitamin B12
0.203
infertile
menstrual
249.68±women
40.43 with one or more0.487
abnormalities and those without any menstrual
abnormality. The result showed that the mean
value of homocysteine (6.24 ±0.66) was lower
which was not significant (P= 0.086) when
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abnormality (4.86 ±0.55). In contrast, the
mean value of vitamin B12 in women with
compared with those with no menstrual
menstrual abnormality (249.68 ± 40.43) was
abnormality (6.49 ± 0.53). The mean value of
folate in women with menstrual abnormality higher which was not statistically significant
(P= 0.487) when compared with those with no
(4.69 ±0.61) was lower which was not
menstrual abnormality (243.20 ± 40.14).
statistically significant (P= 0.203) when
compared with those with no menstrual
Table 3.11: Correlation of Homocysteine, Folate and Vitamin B12 in Women with
Menstrual Abnormalities.
Parameter
Pearson Correlation
P-value
Co-efficient
P˂0.05
Homocysteine and Vit B12
Homocysteine and Folate
Vit B12 and Folate

-0.311
0.123
-0.247

0.006*
0.285
0.030*

Correlation is significant at P˂0.0

4. Conclusion and Recommendation
Female infertility is the major cause of lack
of reproducibility and conception. Many
reasons are responsible for female infertility
but through proper diagnosis and counseling,
treatment of female infertility can be only ray
of hope. Review reveals extensively all the
major reasons and causes for infertility. It has
also confirmed the predominance of secondary
infertility in this part of the country, similar to
what is obtainable elsewhere. Serum fasting
homocysteine levels were found to be raised
in young, apparently healthy women who
were suffering from infertility as compared to
controls. Promotion of regular use of Bvitamin and folate by women of reproductive
age will be cost effective strategy for the
eradication of micronutrient deficiency related
health problems including infertility.This
.
_+

study proved that elevated homocysteine
blood
levels
during
pregnancy
are
significantly associated with recurrent
pregnancy losses. Moreover, reduced serum
vitamin B12 is a significant risk factor for
recurrent miscarriage. Because homocysteine
and vitamin B12 have got the most probable
association with miscarriage rate in women,
they may represent a promising area in the
biomarker discovery for recurrent pregnancy
loss. Homocysteine is most sensitive and
specific parameter in recurrent pregnancy
losses. We recommended testing for
homocysteine blood levels in infertility during
pregnancy and advocate pre-conceptional
supplementation with vitamin B12 and folate
as these steps might be beneficial to improve
pregnancy
outcome
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Abstract
Strategies for enhancing building property maintenance culture among landlords in Abakaliki
metropolis of Ebonyi State examined the poor building property maintenance culture in Ebonyi
State. Three objectives, three research questions and three null hypotheses guided the study. The
three null hypotheses were tested at 0.05 level of significance. The study used descriptive survey
design. The population of study was 650 made up of 500 registered members of Abakaliki
Landlords Association and 150 professional builders in Abakaliki. Sample size was 200
comprising 100 landlords purposively selected from 500 landlords and 100 professional builders
also selected purposively from 150 professional builders in Abakaliki. The instrument used for
data collection was structured questionnaire containing 22 items on the various strategies that
could enhance building property maintenance culture among landlords in Abakaliki metropolis.
The returned questionnaires were analyzed using mean and standard deviation. The hypotheses
were tested using student t-test. The study found eight planned, six preventive and eight
corrective maintenance strategies for enhancing building property maintenance culture among
landlords in Abakaliki metropolis. It concluded that regular maintenance of building properties
will enhance the aesthetics of the environment. It will save costs and human lives. It
recommended the creation of forum for professional builders and landlords for regular exchange
of information on strategies and benefits of building property maintenance. It also recommend
that state government should enact a law for mandatory maintenance of building properties by
landlords in Abakaliki metropolis.
Key words: Strategies, Enhancement, Building, Property, Maintenance, Culture,
____________________________________________________________________

Introdution
Maintenance culture is a way of thinking,
behaviour and attitude towards maintenance.
Building maintenance is very important as
long as we want our buildings to perform
optimally. The attitude of landlords towards
building houses without thinking of future
performance of the building which results to
dilapidation and collapse is a negative
behaviour. Poor maintenance culture has
become an issue to be examined in Abakaliki
metropolis due to the nature and way some
buildings have been left to decay. Building
experts are of the view that good maintenance
begins from the drawing board. Consequently,
building maintenance should be incorporated
from the design stage and should start as soon
as the house is ready for use. Building is a

structure which serves as shelter for man and
his properties (Ayininuola and Olanusi, 2004
in Imakwu, 2014).The major maintenance
generators are human beings, who are usually
careless in the usage of properties and can
introduce error during construction. The
declining maintenance culture in Ebonyi State
has negative effects on buildings and as a
result, improvement strategies are needed to
address the ugly situation. Culture according
to Sinclair (2013) consists of the ideas,
customs and art produced by a particular
society. In other words, it is a tradition and
habits that portray the attributes of a people.
Maintenance of building is an important
practice that is required to ensure that an item
performs optimally to the users.
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Maintenance is the combination of
technical and administrative actions to ensure
that the items and elements of a building are in
an acceptable standard to perform its required
function. Maintenance preserves the physical
characteristics of a building and its services. It
prolongs the useful life of any property due to
reduction in break down (Abas,2014; Nneji,
Okon and Nwachukwu, 2011; NERDC, 2010;
Amobi, 2006;Caterpillar, 2004). The function
and performance of buildings and their
standards depend on the users’ perception
(Adenuga, Odusami and Farimi, 2016;Sani,
Mohammed, Misnan and Awang, 2012). The
parties involved in building maintenance are
the owner or client, the contractor and the
user. The objectives of building maintenance
are to satisfy the lender/insurer requirements;
to provide safe, secure and efficient working
and living environment; to avoid deterioration
of physical assets; to maximize the aesthetics
and economic values, increase the health and
safety of the occupants and to extend the
useful life of the building (Abas, 2014). When
a building is in a bad shape, it constitutes
environmental hazards.
The need for strategies for building
property
maintenance
cannot
be
overemphasized. This is because all buildings
as well as the materials and components
deteriorate over time due to usage and effects
of weather.The appearance and life span of a
building
depend
on
its
maintenance(Seeley,2013).
Strategy is a
structured and carefully devised plan for
achieving a desired goal or objective. It is the
mechanism by which an organization deploys
its resources-men, materials and finance, to
execute a plan of action that has been laid
down
to
achieve
an
objective
efficiently(Okechukwu,
2016).
Strategy
answers the questions-why, when, how and by
who? When applied to property maintenance,
strategy means a laid down plan to be
deployed by a property owner to maintain
his/her property. To a private property owner,
the strategy is the plan he has for using men,
materials and money to maintain his building
property.
Landlords can use planned,

preventive and corrective maintenance
strategies to maintain their buildings.
Planned maintenance is a type of
maintenance organized and carried out with
forethought, control and use of records to a
predetermined
plan
(Johnson,
2008;
Amobi,2006).
Preventive maintenance is a
type of maintenance that is carried out at
predetermined intervals or corresponding to
prescribed criteria and is intended to reduce
the probability of failure or the performance
degradation
of
an
item.
Corrective
maintenance which is also called failure based
maintenance is maintenance carried out when
an item has failed or become worn out.
Corrective maintenance covers all activities
like repair or replacement of an element that
has failed to a point that it cannot perform its
required function (Shaibu, 2016; Amobi,
2006). If maintenance has been taken
seriously by building property owners in
Abakaliki metropolis, buildings in Abakaliki
metropolis would have been enhanced.
Enhancement according to Sinclair
(2013) means improvement of value, quality
or attractiveness of something. To enhance
maintenance culture means to improve
maintenance culture. When applied to
property, it means to maintain properties in
order to increase their values and
attractiveness. Poor maintenance culture
coupled with increase in the cost of building
materials has left many buildings in bad
shapes and poorly maintained. Some of the
occupants of those poorly maintained
buildings have been unfortunate to have
buildings collapse on their heads with loss of
lives and properties.
Property is anything that an
individual, firm, organization or government
has. It may be a building, land, car, furniture
or other items. Property owners are
individuals, firms, churches, governments,
non-governmental organizations that own
different kinds of properties. Landlords are
owners of private building properties for rent
while professional builders are people who are
qualified academically and professionally to
handle the construction of buildings or houses.
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According to Sinclair (2013), property is3.a
building and the land belonging to it.
There is need to create awareness on
the importance of building property
maintenance in Abakaliki metropolis as this
will be of benefits to landlords and their
tenants. Their building properties will have
H01:
more market value and last longer. Tenants
will benefit because living in a well
maintained and stable houses will save their
lives. Lack of building maintenance leads to
building collapse with dire consequences for
occupants and owners. While building
H02:
occupants lose their lives, owners lose their
sources of income. Consequently, it is
necessary to ascertain the strategies for
enhancing building property maintenance
culture among landlords in Abakaliki
metropolis of Ebonyi State.
H03:
Purpose of the Study
The main purpose of the study was to
determine the strategies for enhancing
building property maintenance culture among
landlords in Abakaliki metropolis of Ebonyi
State. Specifically, the study sought to:
determine the planned maintenance
1.
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State;
2.
determine the preventive maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State;
determine the corrective maintenance
3.
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State.

1.

2.

Research Questions
The following research questions guided the
study:
What are the planned maintenance strategies
for enhancing building property maintenance
culture among landlords in Abakaliki
metropolis of Ebonyi State?
What are the preventive maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State?

What are the corrective maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State?
Research Hypotheses
The following null hypotheses were tested at
0.05 level of significance:
There is no significant difference between the
mean ratings of professional builders and
landlords on the planned maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State.
There is no significant difference between the
mean ratings of professional builders and
landlords on the preventive maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State.
There is no significant difference between the
mean ratings of professional builders and
landlords on the corrective maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State.
METHOD
The study used descriptive survey
design (Nworgu 2011). Area of study was
Abakaliki metropolis in Ebonyi State.
Abakaliki is the capital of Ebonyi State. The
population of the study was 650, made up of
500 registered members of Abakaliki
Landlords Association and 150 members of
Nigerian Institute of Building Abakaliki
Chapter (Ebonyi State Ministry of Lands and
Survey, 2019). The sample size was 200. It
consisted of 100 landlords selected using
purposive sampling technique from 500
registered members of Abakaliki Landlords
Association and 100 registered members of
Nigerian Institute of Building, Abakaliki
Chapter, selected purposively from 150
members. The instrument for data collection
was a structured questionnaire with 22 items,
which sought for information on planned,
preventive and corrective maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State. The
instrument was structured on a five point
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Likert rating scale Strongly Agree (SA)-5;
Agree (D)-4; Undecided (UD)-3; Disagree
Results
The results of the study were presented in
(D)-2 and Strongly Disagree (SD)-1.The testtables according to the research questions that
retest method was used to establish the
reliability using Pearson’s Product Moment guided the study.
Correlation Coefficient Method (Uzoagulu,
2013). The coefficient obtained for landlords
Research Question 1
What are the planned maintenance strategies
was 0.64 while that obtained for professional
builders was 0.76 and both were considered
for enhancing building property maintenance
reliable(Ogbazi and Okpala, 1994). Mean with
culture among landlords in Abakaliki
standard deviation was used to answer the
metropolis
of
Ebonyi
State
research questions. The hypotheses were
tested with t-test at 0.05 level of significance.
?
Table 1: Mean scores of professional builders and landlords on the planned maintenance
strategies for enhancing building property maintenance culture among landlords in
Abakaliki Metropolis of Ebonyi State
Prof Builders
Landlords
S/ Preventive Maintenance Strategies
X1
SD1 Decisio X2 SD2 Decisio
N
n
n
1
Always prepare schedule time for 4.4 0.45 Agree
4.2 0.4 Agree
maintenance before starting
5
5
2
2
Advance determination of completion date
3.8 0.36 Agree
4.0 0.3 Agree
0
5
9
3
Always list materials and equipments 4.4 0.45 Agree
4.3 0.4 Agree
required before starting work
5
5
4
4
Always determine labour needed before 4.1 0.40 Agree
4.4 0.4 Agree
starting
0
0
4
5
Always deliver job instruments on time
4.2 0.41 Agree
4.3 0.4 Agree
0
0
3
6
Always identify unusual safety hazards 4.5 0.46 Agree
4.4 0.4 Agree
before starting
0
0
4
7
Timely preparation of work orders and 4.3 0.43 Agree
3.7 0.3 Agree
requisition for materials
0
0
5
8
Prior training of personnel on emergency 4.4 0.44 Agree
4.3 0.4 Agree
procedures before starting
0
0
3
Cluster Grand
Mean and Standard 4.2 0.43 Agree
4.2 0.4 Agree
Deviation
8
2
2
The analysis presented in Table 1, shows that
planned maintenance strategy items means are
greater than 3.0 respectively for professional
builders and landlords. The scores show that
the professional builders and landlords agreed
that the statements in the items are planned
maintenance strategies for enhancing building
property maintenance culture among landlords
in Abakaliki metropolis of Ebonyi State. The
individual item standard deviation scores for
both landlords and professional builders were

less than 0.5 respectively and clustered tightly
around the individual mean scores, indicating
homogeneity in agreement by the landlords
and professional builders. In other words,
landlords and professional builders agreed that
the eight items were the planned maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State.
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maintenance culture among landlords in
Research Question 2
Abakaliki metropolis of Ebonyi State
What are the preventive maintenance
strategies for enhancing building property
?
Table 2: Mean scores of professional builders and landlords on the preventive maintenance
strategies for enhancing building property maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State

S/N
O
1
2
3
4
5
6

Preventive Maintenance Strategies
Always choose the right materials for
building construction in advance
Always adhere strictly to design
specifications during construction
Give some materials special treatment
before use in building construction
Always use experienced and skilled
workers during construction
Deliberately use
fire
resistant
materials
Listing cost of materials needed
regularly
Cluster Grand Mean and Standard
Deviation

The analysis presented in Table 2, shows that
the mean scores for preventive maintenance
strategy items are greater than 3.00
respectively for professional builders and
landlords. The scores showed that the
professional builders and landlords agreed that
the statements in the items are preventive
maintenance strategies for enhancing building
property maintenance culture among landlords
in Abakaliki metropolis of Ebonyi State. The
individual item standard deviation scores for
both landlords and professional builders were
less than 0.5 respectively and clustered tightly

Prof. Builders
X1
SD1 Decisio
n
4.3 0.43 Agree
0
3.9 0.37 Agree
0
4.3 0.43 Agree
1
4.2 0.43 Agree
7
4.2 0.41 Agree
0
4.3 0.43 Agree
0
4.2 0.42 Agree
1

Landlords
X2
SD2 Decisio
n
4.17 0.4 Agree
1
4.14 0.4 Agree
1
4.15 0.4 Agree
1
4.00 0.3 Agree
9
4.40 0.4 Agree
4
4.36 0.4 Agree
4
4.20 0.4 Agree
2

around the individual mean scores, indicating
homogeneity in agreement by the landlords
and professional builders. In other words,
landlords and professional builders agreed that
the six items were the preventive maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State.
Research Question 3
What are the corrective maintenance strategies
for enhancing building property maintenance
culture among landlords in Abakaliki
metropolis of Ebonyi State?

Table 3: Mean scores for professional builders and landlords on corrective maintenance
strategies for enhancing building property maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State
Prof. Builders
Landlords
S/NO Corrective
Maintenance X1
SD1 Remark X1
SD2 Decision
Strategies
1
Paint houses to be attractive
3.88 0.37 Agree
3.35
0.33 Agree
2
Tile floors to close cracks and 4.15 0.41 Agreed 4.11
0.40 Agree
holes
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3
4
5
6

7
8

Regularly replace leaking roofs
with new roofing sheets
Building drainages around the
building occasionally
Provide porches to protect the
front door from rain
Always treat wooden materials
with chemicals to drive away
insects
Always renovate all parts of
building
Provide cladding to check bad
weather
Cluster Grand Mean and
Standard Deviation

3.89 0.37 Agree

3.93

0.38

Agree

3.68 0.35 Agree

3.39

0.33

Agree

4.11 0.40 Agree

3.84

0.37

Agree

4.29 0.43 Agree

4.06

0.40

Agree

3.65 0.35 Agree

3.75

0.36

Agree

4.10 0.40 Agree

4.14

0.41

Agree

3.97 0.39 Agree

3.82

0.37

Agree

The analysis presented in Table 3, shows that
corrective maintenance strategy items means
are greater than 3.00 respectively for
professional builders and landlords. The
scores show that the professional builders and
landlords agreed that the statements in the
items were corrective maintenance strategies
for enhancing building property maintenance
culture among landlords in Abakaliki
metropolis of Ebonyi State. The individual
item standard deviation scores for both
.

landlords and professional builders were less
than 0.5 respectively and clustered tightly
around the individual mean scores, indicating
homogeneity in agreement by the landlords
and professional builders. In other words,
landlords and professional builders agreed that
the eight items were the corrective
maintenance strategies for enhancing building
property maintenance culture among landlords
in Abakaliki metropolis of Ebonyi State

Test of Hypotheses
Hypothesis 1
HO1: There is no significant difference between the
mean ratings of professional builders and
landlords on the planned maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State.
Variable
Prof. Builders
Landlord

N
100
100

X
4.28
4.22

Table 4: T-test summary for significant
difference between the mean ratings of
professional builders and landlords on the
planned
maintenance
strategies
for
enhancing building property maintenance
culture among landlords in Abakaliki
metropolis of Ebonyi State
SD t-cal
t-crit df
Sign
Decision
0.43 0.00
1.960 198
0.05
Accept H0
0.42

Table 4, shows that the cluster grand mean
scores (see table 1) for professional builders
and landlords are 4.28 and 4.22 respectively;
their standard deviation scores are 0.43 and
0.42 as well while the t-test calculated value is

0.00 or 3.56-10. With 198 degrees of freedom
at 0.05 level of significance, the t-test critical
value is 1.960. Since the t-test calculated value
of 0.00 is less than t-test critical value of
1.960, HO is accepted while HI is rejected,

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

57

showing that there is no significant difference.
The evidence is that ‘there is no significant
difference in the mean scores of professional
builders and landlords on the planned
maintenance strategies for enhancing building
property maintenance culture among landlords

in Abakaliki Metropolis of Ebonyi State.’ In
other words, professional builders and
landlords agreed on the planned maintenance
strategies for enhancing building property
maintenance culture among landlords in
Abakaliki Metropolis of Ebonyi State.

Hypothesis 2
maintenance strategies for enhancing building
HO2: There is no significant difference
property maintenance culture among landlords
between the mean ratings of professional
in Abakaliki metropolis of Ebonyi State
builders and landlords on the preventive
.
Table 5: T-test summary for significant difference between the mean ratings of professional
builders and landlords on preventive maintenance strategies for enhancing building
property maintenance culture among landlords in Abakaliki metropolis of Ebonyi State
t-crit df
Sign
Decision
Variable
N
X
SD t-cal
Prof. Builders
100 4.21 0.42 0.00
1.960 198
0.05
Reject H0
Landlord
100 4.20 0.42

Table 5, shows that the mean scores for
strategies could help in enhancing building
professional builders and landlords are 4.21
property maintenance culture among landlords
and 4.20 respectively; their standard deviation
in Abakaliki Metropolis of Ebonyi State.
scores are 0.42 and 0.42 as well while the tHypothesis 3
-11
test calculated value is 6.01 or 0.00. With
There is no significant
HO3:
198 degrees of freedom at 0.05 level of
difference between the mean ratings of
significance, the t-test critical value is 1.960.
professional builders and landlords regarding
Since the t-test calculated value of 6.01-11 or the corrective maintenance strategies for
0.00 is less than t-test critical value of 1.960,
enhancing building property maintenance
HO is accepted while HI is rejected, showing
culture among landlords in Abakaliki
that there is no significant difference. The
metropolis of Ebonyi State.
evidence is that ‘there is no significant
Hypothesis 3 was tested using table 6 below.
difference in the mean scores of professional
Table 6: T-test summary for significant
builders and landlords on the preventive
difference between the mean ratings of
maintenance strategies for enhancing building
professional builders and landlords on
property maintenance culture among landlords
corrective maintenance strategies for
in Abakaliki Metropolis of Ebonyi State.’ In
enhancing building property maintenance
other words, professional builders and
culture among landlords in Abakaliki
landlords agreed that preventive maintenance
metropolis of Ebonyi State
t-cal
t-crit df
Sign
Decision
Variable
N
X
θ
Prof. Builders
100 3.97 0.39 0.00
1.960 198
0.05
Reject H0
Landlord
100 3.82 0.37

Table 6, shows that the mean ratings for
professional builders and landlords are 3.97
and 3.82 respectively; their standard deviation
scores are 0.39 and 0.37 respectively while the
t-test calculated value is 9.96 -10 or 0.00. With
198 degrees of freedom at 0.05 level of

significance, the t-test critical value is 1.960.
Since the t-test calculated value of 9.96 -10 or
0.00 is less than t-test critical value of 1.960,
HO is accepted while HI is rejected, showing
that there is no significant difference. The
evidence is that ‘there is no significant
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difference in the mean scores of professional
builders and landlords on the corrective
maintenance strategies for enhancing building
property maintenance culture among landlords
in Abakaliki Metropolis of Ebonyi State.’ In
.

other words, professional builders and
landlords agreed that preventive maintenance
strategies could help in enhancing building
property maintenance culture among landlords
in Abakaliki Metropolis of Ebonyi State

Discussion of Findings
Professional builders and landlords agreed that
planned maintenance strategies could help in
enhancing building property maintenance
culture among landlords in Abakaliki
metropolis of Ebonyi State. The
eight
planned maintenance strategies are: prepare
schedule time for maintenance before starting;
advance determination of completion date; list
materials and equipments required before
starting work; determine labour needed before
starting work; identify unusual safety hazards
before starting; timely prepare work orders
and requisition for materials; getting written
procedures for handling all emergencies
before starting maintenance work and prior
training of personnel on emergency
procedures before starting maintenance work.
These planned maintenance strategies would
save costs for landlords; professional builders,
tenants and they are in tandem with the
suggestions made by building maintenance
experts (Abas, 2014 and Amobi, 2006).
Professional builders and landlords
also agreed that preventive maintenance
strategies could help in enhancing building
property maintenance culture among landlords
in Abakaliki metropolis of Ebonyi State. The
six preventive maintenance strategies include:
choosing the right materials for building
construction in advance; adhere strictly to
design specifications during construction; give
some materials special treatment before use in
building construction; use experienced and
skilled
workers
during
construction;
deliberately use fire resistant materials and list
cost of materials.Landlords hardly use these
preventive maintenance strategies. Since an
adage says that “prevention is better than
cure”, these preventive maintenance strategies
will help landlords to save huge financial costs
and human lives when their building

properties fail due to lack of maintenance This
view is supported by building maintenance
experts (Abas,2014 and Amobi, 2006) who
stated that it is better to engage in preventive
maintenance than costly maintenance when
the structure fails.
Thirdly, the study found that
professional builders and landlords agreed that
corrective maintenance strategies could help
in enhancing building property maintenance
culture among landlords in Abakaliki
metropolis of Ebonyi State The eight
corrective strategies include: always insist on
painting houses to be attractive; tile floors to
close cracks and holes; regularly replace
leaking roofs with new roofing sheets; build
drainages around the house; provide porches
to protect the front door from rain; always
treat wooden materials with chemicals to drive
away insects; always renovate all parts of the
building and provide claddings to check bad
weather. If these corrective strategies are
applied faithfully by landlords in Abakaliki
metropolis, they will surely help to prolong
the life span of their building properties and
enhance their values for the mutual benefits of
landlords and tenants. This is corroborated by
the findings of Seeley (2013), who found that
appearance and lifespan of a building are
affected by the level of maintenance.
Conclusion
The conclusion drawn from the study
was that professional builders and landlords
agreed that planned maintenance strategies
could be used to enhance building property
maintenance culture among landlords in
Abakaliki metropolis of Ebonyi State. There
was also agreement between professional
builders and landlords that preventive
maintenance strategies could be used to
enhance building property maintenance
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culture among landlords in Abakaliki
metropolis of Ebonyi State. Professional
builders and landlords agreed that corrective
maintenance strategies could be used to
enhance building property maintenance
culture in Abakaliki metropolis of Ebonyi
State. Imbibing building property maintenance

culture would enhance the appearance of
building properties in Abakaliki metropolis.
Proper maintenance of building properties
using all or any of the three strategies would
save costs and lives of tenants. Regular
building property maintenance would enhancethe
aesthetics of the environment.

collaboration with Abakaliki Landlords
Recommendations
Association should institute annual awards in
Based on the findings of the study,
three categories, namely: first, second and
following recommendations were made:
third, best maintained building properties in
1.
Forum of landlords and professional
Abakaliki Metropolis. The amount for annual
builders should be created in Abakaliki
award should be N500,000.00 for the best,
metropolis for mutual interaction of the parties
N300,000.00 for second best and N200.000.00
for exchange of ideas on strategies and
for third best maintained building property.
benefits of building property maintenance as
4. a
Abakaliki Landlords Association should have
means for enhancing building property values.
a good understanding with deposit money
The forum should be meeting quarterly in a
banks in Abakaliki Metropolis for getting
year.
lower interest loans for building property
2.
Ebonyi State Government and the
maintenance.
Nigerian Institute of Building, Abakaliki
5.
Landlords should endeavour to apply the
Chapter should collaborate to enact a law
planned,
preventive
and
corrective
making it mandatory for all landlords to
maintenance strategies to prolong the lives of
regularly maintain their building properties.
their building properties so as to save them
Ebonyi State Government through the
3.
from financial loss and lives of their tenants
State
Ministry
of
Environment
in
6.
.
________________________________________________________________________
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Abstract

This study evaluates the impact of International Public Sector Accounting Standard (IPSAS) on
reliability, credibility and integrity of financial reporting in State Government Administration in
Nigeria as accountability and transparency has become a subject of debate in most economic,
financial and accounting jurisdictions. The study builds on the work of Ndinaiwe (2013) who
posits that the transition to IPSAS and the presentation of accrual based financial statement will
have a significant impact on oversight tasks. The study made use of survey research design. The
findings showed that implementation of IPSAS will improve the reliability, credibility and
integrity of financial reporting in State Government administration in Nigeria. Also, it was
observed that implementation of IPSAS based standards can facilitate efficient internal control
and result based financial management in the public sector of Nigeria. Implementation of IPSAS
can enhance Federal Government’s goal to significantly deliver services more effectively and
efficiently as accountability is no doubt the hallmark for good governance. This study throws
more light to public sector accounting to ensure that political office holders, citizens and
stakeholders in the Nigerian project embrace integrity, transparency and accountability of
public funds management. Furthermore, the study concludes that implementation of IPSAS by
public sectors in Nigeria will impact positively on reliability, credibility and integrity of financial
reporting and promote uniform chart of financial reporting by the three tiers of Government in
Nigeria.

Keywords: Accountability, Credibility, Governance, Implementation Reliability.
______________________________________________________________________________
Introduction
The low level of accountability and
transparency in financial reporting and
management of the public sector in Nigeria
engenders a high level of corruption.
The public sector in Nigeria has suffered
setbacks largely due to ineffective and
inefficient management as most of the public
enterprises have failed to deliver on the
purposes for which they were established (Esu
and Inyang, 2009).
Public accountability is the assurance of
modern democratic governance. Democracy
remains a paper procedure if those in power
cannot be held accountable in public for their
acts and omissions, for their decisions, their
policies, and their expenditures. Public
accountability, as an institution, therefore, is
the complement of public management”.

Iyoha & Oyerinde (2009), “Accountability
has thus, become of essence because the keys
to creating wealth and maintaining a free
society have been recognized to lie primarily
in the same direction. Both require that broadbased systems of accountability be built into
the governance structures of government
institutions as well as business corporations”.
In the private sector, the significance of
quality financial reporting has been well
established and the recent financial and
economic crisis indicates the need for good
quality financial reporting in the public sector.
One of the implications of this crisis is the
shift of significant financial risks in many
countries from th e private to the public sector.
Heiling (2011) noted that there is a need
for governments to maintain quality
accounting and reporting systems that are able
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to accurately reflect these risks. Quality
financial reporting which contains all of the
public sector’s revenue and expenditure are
responsible for formulating financial and
economic policies, effective coordination of
Government
financial
operations
and
management of budget control leading to
better informed assessments of the resource
allocation
Financial reporting in the public sector is
important to help achieve political and
economic stability by ensuring government
revenue is not wasted, and is managed and
spent efficiently, effectively and transparently;
and most importantly that it is appropriately
spent on health care, education, transport and
infrastructure. Compliance to meaningful
accounting
principles
enhances
fiscal
discipline, unite system efficiencies, reduce
the likelihood that scare resources are
dissipated because of poor controls and
provides more relevant information for better
informed decision making.
The purpose of Public Sector Accounting
and Financial Reporting is to provide useful
financial information to the users of the
information. Information must have certain
characteristics in order for it to be useful for
decision making such as relevance, reliability,
comparability and understandability. Financial
reporting might be internal: presented to
management for specific purposes, or
external: presented to stakeholders for general
purposes. The focus of this study is on
external reporting in the public sector for
general purposes. To this end, the study seeks
to investigate the value relevance/quality of
general purpose financial reporting in
accounting for public sector entities. The
paper is divided into four main sections. The
second part discusses the findings and
previous work carried on this study, the third
part focuses on the methodology and data
analysis.
The
forth
part
provides
recommendation and conclusion is the final
part

Literature Review
The objective of general purpose financial
statements is to provide information to meet

the need of those users of financial statements
who are not in position to demand reporting
update to their need. The users of general
purpose
financial
statements
include
taxpayers, members of parliaments, creditors,
suppliers, the media and public sector
employees. Financial statements prepared in
accordance with IPSAS must present fairly the
financial position, financial performance and
cash flows of an entity. In order to meet this
requirement, a public sector entity must first
of
all
observe
general
qualitative
characteristics of financial reporting. Such
qualitative characteristics of financial
reporting are fundamental principles for
preparing financial statements in accordance
with IPSAS. The four principal qualitative
characteristics
are
understandability,
relevance, reliability and comparability
(Ernest and Young, 2012). These principles
ensure that the users of financial statements
are provided with useful information for
decision-making purpose. Constraints on
relevant and reliability of information include;
timeliness, balance between benefit and cost,
and
balance
between
qualitative
c
haracteristics.
(Okoye and Ani, 2004), the public sector
can be defined as that sector of the economy
established and operated by the government
or, its agencies, distinguished from the private
sector and organized on behalf of the whole
citizens. The primary motive of the public
sector is to provide services to the citizens and
not to maximize profit. The public sector in
Nigeria consists of: the Federal Government
such as its ministries, departments and
agencies like Central Bank of Nigeria (CBN),
Independent National Electoral Commission
(INEC) and Nigeria Ports Authority (NPA),
the state government represented by its
ministries, departments and its agencies, the
local governments. Speaking on the need for a
suitable framework for public sector
accounting, (Izedonmi and Ibadin, 2013),
argued that sound public sector accounting
rests on an articulate framework which has
been defined to reflect best practice around the
world.
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To this end, a conceptual framework for
public sector accounting is structured to
reflect objectives and scope, recognition and
measurement
criteria,
definition
and
qualitative characteristics of financial
information shown in financial and accounting
reports of public sector accounting entities.
They explain that, the conceptual framework
describes the period and time frame of
financial reporting of government levels. It is
the heart of financial accounting principles
and forms the basis for the preparation and
publication of budgets, maintenance of
complete financial records, provision of full
disclosures and submission to full audit. In
other words, the framework helps monitor
incomes, expenses, assets and liabilities and
assists
the
assessment
of
financial
consequences of transactions and events. This
finally leads to producing user-friendly
financial reports on a periodic basis. Without
doubt, accountability is all about being
answer-able to those who have invested their
trust, faith, and re-sources to one
Adegite (2010), defined accountability as
the obligation to demonstrate that work has
been conducted in accordance with agreed
rules and standards and the officer reports
fairly and accurately on performance results
vis-à-vis mandated roles and plans. It means
doing things transparently in line with due
process and the provision of feedback.
Premchand (1999), observed that the capacity
to achieve full accountability has been and
continues to be inadequate, partly because of
the design of accountability itself and partly
because of the widening range of objectives
and associated expectations attached to
accountability. He further argued that if
accountability is to be achieved in full,
including its constructive aspects, then it must
be designed with care. The purpose of
accountability should go beyond the naming
and shaming of officials, or the pursuit of
sleaze, to a search for durable improvements
in economic management to reduce the
incidence of institutional recidivism.
The future of accountability consists in
covering the macro aspects of economic and
financial sustainability, as well as the micro

aspects of service delivery. It should envisage
a three-tier structure of accountability: that of
official (both political and regular civil
employees), that of intra-governmental
relationships and that between government
and their respective legislatures, (Onuorah and
Appah, 2012). Egwuonwu (2007), suggested
that mere timely submission of annual reports
and accounts is unlikely to solve the problem
of public accountability, rather those reports
should be made and incorporated in the
observances of the prevailing standard of
financial reporting. Hence, accountability is
the link in the seemingly perpetual level of
analysis, controversy and the connection
between individual decision makers and
collectives within which they live and work in
institutions.
Johnson (2004), opined that public
account-ability is an essential component for
the functioning of our political system, as
accountability means that those who are
charged with drafting and carrying out policy
should be obliged to give an explanation of
their actions to their electorate. Speaking on
the challenges of accountability, (Ojiakor,
2009) argued that the factors and forces which
militate against accountability in Nigeria
include ethnicity and tribalism, corruption,
religious dichotomy and military culture.
According to Bello (2001), huge amount of
Naira is lost through one financial malpractice
or the other in Nigeria, which has kept
draining the nation’s meagre resources
through fraudulent means with far-reaching
and attendant consequences on the
development or even socio-economic or
political programmes of the nation. Put
another way, every year, billions of Naira is
lost in the public sector of Nigeria through
fraudulent means. This represents only the
amount that is ferreted out and made public.
Indeed much more substantial or huge sums
are lost in undetected frauds or those that are
for one reason or the other, hushed up.
Appah and Appiah (2010), argues that cases
of fraud is prevalent in the Nigerian public
sector that every segment of the public
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service, could seem to be involved in one way
or the other in some of these nasty acts. He
pointed out that the number and monetary
value of public sector activities has increased
substantially in recent years. This increase in
activities has brought with it an increased
demand for accountability of public officers
who manage these activities of the public.
Tanzi (1999), noted that good governance is
an essential part of a framework for economic
and financial management which includes:
macroeconomic stability; commitment to
social and economic equity; and the
promotion of efficient institutions through
structural reforms such as trade liberalization
and domestic deregulation. Poor governance
may result from factors such as incompetence,
ignorance, lack of institutions, the pursuit of
economically inefficient ideologies, or
misguided economic models. It is often linked
to corruption and rent seeking.
Achua (2009), reported that serious
consideration is being given to the need to be
more accountable for the often vast amounts
of investment in resources at the command of
governments, which exercise administrative
and political authority over the actions and
affairs of political units of people.
Government spending is a very big business
and the public demands to know whether the
huge outlays of money are being spent wisely
for public interests. Accountability is a
fundamental value for any political system.
Citizens should have the right to know what
actions have been taken in their name, and
they should have the means to force corrective
actions when government acts in an illegal,
immoral, or unjust manner.
Olamide (2010), added that the major
corporate collapses and related frauds which
occurred in Nigeria and around the world have
raised doubts about the credibility of operating
and financial practices of institutions in
Nigeria. He noted that the effect of the doubts
has stirred a number of professional and
regulatory
organizations/institutions
to
recommend reforms that will improve
transparency in financial reporting system in
order to increase audit quality and corporate

practices. In many developed nations, the
applications of sound financial system are not
new unlike in Nigeria where it is just
evolving.
Wynne; Emasu, and Nyangulu, 2011, some
of the good financial practices identified in
Nigeria using the 2008 financial statements
include: inclusion of audit certificate from the
auditor general; inclusion of four statements
cash flow, assets and liabilities, consolidated
revenue fund and capital development fund
and the consistency of the main totals between
them; inclusion of comprehensive set of notes
and accounting policies including outstanding
impress and advances; detailed schedule
provided of internal and external loans; details
provided of subventions to agencies by the
over-seeing of ministries and departments;
consistency of the financial statements from
2005 to 2008 (when the new format stated);
financial statement appear on the internet; the
development of some financial reporting
guidelines by Federal Account Allocation
Committee (FAAC).
Lipman (2007), indicated that best
practices in corporate governance must
embrace the structure of the board of
directors, operation of the board of directors
and other corporate governance practices.
In addition, he stressed that at the long run, the
benefits to the organization for adopting the
best practices must substantially exceed the
cost of implementation.
Omolehinwa and Naiyeju (2012), opined
that the nature of government accounting has
the purpose of determining how much money
was received and its sources, how much was
spent and for what purposes and the financial
obligations accrued. Profit is not the main
focus in this scenario; unlike the private sector
which has profit as the prime purpose and
determining the profit of the business over a
given period. Hence, many factors influence
government accounting such as the role of
government in the different fields like the
armed forces, health and education and the
policies set by government to achieve its
aspirations and goals. Thus, government
accounting is interested in information
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gathering that will enable her to prepare
Receipts and Payments accounts.
According to Ndinaiwe (2013), the transition
to IPSAS and the presentation of accrual
based financial statement will have a
significant impact on oversight tasks.
Methodology
This study focused on all accounting
departments of various ministries in Owerri,
the capital of Imo State, Nigeria. The element
of the population consists of junior,
intermediate,
senior
and
professional
accountants, auditors (internal and external).
The population size was forty-five (45) and 40
samples were drawn using the Taro Yamane
sample size determination technique at 95%
confidence level, Yamane (1967). Hence,
primary source of data collection was
employed for data generation. The ministries
and the local government finance and treasury
departments where response were drawn from
include: Ministry of Finance, Ministry of
Budget and Economic Planning, Office of
Local Government Auditors in Owerri and
Local Government Service Commission
(LGSC) Owerri. The statistical tools used
were descriptive analysis and Pearson moment
correlation technique.

Findings
Table 1: Correlations
IPSAS 1PSAS
IPSAS Pearson Correlation
Sig. (2-tailed)
N
40
40
1PSAS Pearson Correlation
Sig. (2-tailed) .001
N
40
40
** Correlation is significant
(2-tailed).

1
.001

.506(**)

.506(**)

1

at the 0.01 level

This study looks at the value relevance/quality
of general purpose financial reporting in
accounting for public sector entities. The
Pearson moment correlation analysis was used
to test if there is a relationship between the
variables and also to see the strength of the
relationship. Our variables are continuous

scaled and normally distributed. From the
analysis, our Pearson correlation co-efficient
of (.506) tells us the strength of the
relationship between our variables and it is a
strong and positive relationship between
public sector accounting and value
relevance/quality of general purpose financial
reporting and the correlation is significant at
(0.01). This results explains that IPSAS based
accounting ensures quality financial reporting
in the public sector.

Conclusion
This study evaluated the impact of
International Public Sector Accounting
Standard (IPSAS) on reliability, credibility
and integrity of financial reporting in State
Government Administration in Nigeria.
Accounting standards are more objective and
of a higher quality if they are set by an expert
group independent of the organizations
obliged to follow the standards. Hence, the
knowledge that weak public sector
accounting,
auditing
and
financial
management can lead to economic crises is
not to be overemphasized. The findings of this
study showed that implementation of IPSAS
will improve the reliability, credibility and
integrity of financial reporting in state
Government administration in Nigeria. Also, it
was observed that implementation of IPSAS
based standards can facilitate efficient internal
control and result based financial management
in the public sector of Nigeria. Equally, it was
found that implementation of IPSAS can
enhance federal government’s goal to
significantly deliver services more effectively
and efficiently. Accountability is no doubt the
hallmark for good governance, if Nigeria is to
be a member of the twenty most developed
nations of the world by the year 2020, political
office holders, citizens and all stakeholders in
the Nigerian project should embrace integrity,
transparency and accountability in the
management of public funds.
Furthermore,
we
concluded
that
implementation of IPSAS by public sectors in
Nigeria will not only impact positively on
reliability, credibility and integrity of financial
reporting but is expected to pave way for a
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uniform chart of financial reporting by the
three tiers of Government in Nigeria.

smooth onset of IPSAS implementation in
Nigeria.
Government
should
engage
professionals to drive the process and also
involve external professionals to leverage best
practice. In addition, there is serious need for
quality training and retraining of relevant staff
to
fully
understand
IPSAS

Recommendation
Based on the finding of this study we
recommend that the Federal Government of
Nigeria should put in place an enabling
legislative framework that would aid the
.
____________________________________________________________________________
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Abstract

This paper tried to explain the relationship between health outcomes and economic growth in
Nigeria using annual data covering the period 1970 to 2019 by applying econometric techniques
to test empirically the hypotheses developed. Cointegration analysis is introduced to capture
long-run & short-run relationships among variables using systems simultaneous equation. This
is because Vector Autoregressive (VAR) treats all variables as endogenous. Following this
approach, employing VAR through Vector Error Correction Mechanism (VECM) procedure, the
simultaneous equation was simulated. The study further conducted forecasting involving impulse
response and variance decomposition simulations to evaluate the period under study. Also the
study examined causality relationships among series using the VECM Granger causality
approach to understand short-run causality among variables via F-/Wald test simulation. Later,
the systems simultaneous equation aforementioned is estimated employing Ordinary Least
Square (OLS). Empirical results indicate that number of physicians per 100 has a negative and
significant relationship with economic growth, whereas health expenditure has a significant
positiverelationship with economic growth. The VECM Granger causality result also shows that
only health expenditure cause economic growth with a reverse effect. A further review of the
impulse response function indicates that number of physicians per 1000 will positively contribute
to economic growth in the short-run and long-run. Based on the findings, this study recommends
that the government should endeavor to increase the allocation for the health sector by so doing,
it will improve the working conditions of doctors thereby discouraging them from travelling
abroad.
Keywords: Health Outcome; Physicians; Economic Growth; VECM.

___________________________________________________________________

Introduction
Economic literature defines human capital
concept to include health, education,
migration, training and other investments that
enhance
an
individual’s
productivity.
However, the growth economists that have
incorporated human capital in their growth
studies, paid greater attention on analyzing the
relationship between education and economic
growth, while disregarding
the role of
improved health on economic growth.
Although the development of an economy
requires growth in terms of income that is
spent on investment in human capital, which
results in further per capita growth, it also

entails social progress such as improvement in
the health status of the citizens. Health and
other forms of human and physical capital
increases the per capita GDP by increasing
productivity.
In
addition,
economic
development results in improved nutrition,
better sanitation, innovations inmedical
technologies; all these increases the life
Expectancy and reduce infant mortality rate.
Collective wealth of a countries population
give rise to the wealth of nations and makes
her economically stronger. On the other hand,
poor health of the population leads to
production loss for an economy in terms of
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reduced
productivity
of
the
workers/employees (Hati&Majumder, 2013).
The contribution of health expenditure on
economic development emanates from the
health led growth hypothesis (Mushkin, 1962
as reported by Piabuo&Tieguhong, 2017). It
considers health to be capital; therefore
investments on health can lead to an increase
in labour productivity thus increase in
incomes and subsequent increase in the
wellbeing of the population. When labour is
healthy, their ability to develop new skills and
knowledge is higher because they expect to
enjoy long term benefits (Bloom & Canning,
2000). However, when the labour force is
characterized by workers with poor health,
they turn to have an adverse effect on
productivity; this explains the disparity in
development in different regions of the world.
Fifty percent of divergence in economic
growth between developing countries and
developed countries is attributed to ill-health
and low life expectancy (Piabuo&Tieguhong,
2017).
According to Bloom, Kuhn &Prettner
(2018), data across countries clearly reveal a
strong positive correlation between health and
GDP. Countries with better health status tend
to have higher incomes than countries with
worse health status, a relationship known as
the “Preston curve”. The curve shows that
health and income are positively correlated
across countries in both years and that both

life expectancy and income increasejointly. As
far as the convergence between poorer and
richer countries is concerned, convergence in
life expectancy at birth has progressed faster
than has per capita GDP (Weil, 2014).
Approximately, one third of GDP of Britain
between 1790 and 1980 is the outcome of
improvements
in
health
especially
improvement in nutrition, public health, and
medical care facilities and these improved
health facilities should be considered as labour
enhancing technical change (Fogel, 1994).
Data from the World Bank (2020), clearly
shows an expected relationship between health
outcomes and GDP per capita a relationship
known as the “Preston curve” (see Preston,
1975). Figure 1 shows the Preston curve for
Nigeria for which data on mortality rate at
birth, mortality rate under five years, life
expectance from birth and on real per capita
GDP in 2010 US dollars were available
between 1970 and 2018. The figure shows that
life expectancy and income (GDP per capita)
are positively related during the years of study
and that both life expectancy and income
increased between 1970 and 2018. Life
expectancy increased by 30.7 percent while
income increased by 40.4 percent. Mortality
rate at birth and mortality rate under five years
reduced by 54.3 percent and 56.9 percent
respectively showing a greater progression
than income.

60

40

20

0

-20

Life Expectancy
GDP per Capita
Mortality Rate at Birth per 1000
Mortality Rate Under Five per 1000

-40

-60

Figure 1. Relationship between 1970 and 2018.
Source: World Bank, 2020

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

70

Against this backdrop, this paper primarily
focuses on analyzing health outcomes on
economic growth and then extends the study
further to discuss the causality between health
expenditure, GDP per capita, health outcome
and economic growth. The study will also
assess the direct effects of economic growth
on health outcomes. The paper is structured as
follows. The second section talks of the
previous researches in this area, the third
section describes the detailed methodology,
the fourth sectioncaptures presents the data
while the fifth section discusses the findings,
conclusion and policy implications.

2

Review of Related Literature
After recognizing the importance of health
outcomes to economic growth, several
researchers have done empirical analysis on
its relationship with economic growth.
According to Barro (1997), between 1960 and
1990, life expectancy and higher initial
schooling, lower fertility, lower government
consumption,
lower
inflation,
better
maintenance of rule of law and improvement
of terms of trade enhanced economic growth.
His study made use of panel data consisting of
100 countries and dummies for sub Saharan
Africa countries. Rivera &Currais (1999)
estimated the relationship between health and
growth of OECD member countries for the
period of 1960-1990. Health care expenditure
per capita was used as a proxy for health.
They showed that countries having more
health expenditures have higher economic
growth. They also considered investment in
health as an important component for output.
By using the adult survival rate as an indicator
of health status, Bhargava, Jamison & Murray
(2001) finds positive relationship between
adult survival rate and economic growth.
Results remains similar when adult survival
rate is replaced by life expectancy. However,
fertility rate have a negative relationship with
economic growth. Due to the fact that life
expectancy is highly influenced by the child
mortality, growth in workforce is mostly
lower than population growth. Consequently,
high fertility rate reduces the economic

growth by putting extra burden on scare
resources.
World Bank (2004) examines the impact
of per capita GDP, per capita health
expenditure and female literacy on infant
mortality using state-level data over the period
1980-99. The study observes that both per
capita public spending on health and per
capita GDP are inversely related to infant
mortality rate, but the results were observed
not to be very robust to alternative
specification of the model. Bloom, Canning,
&Sevilla (2004) in their study, estimated a
production function model of aggregate
economic growth including work experience
and health. They have used a panel of
countries observed every 10 years over 1960–
90. Their main result is that good health has a
positive, sizable, and statistically significant
effect on aggregate output even when
controlled for experience of the workforce.
They suggested that a one-year improvement
in a population’s life expectancy contributes
to a 4 percent increase in output. Thus
improvements in health may increase output
not only through labor productivity, but also
through the accumulation of capital.
Acemoglu& Johnson (2007) using data for 75
countries during 1940-1980 estimated the
effect of life expectancy on economic
performance and found out that life
expectancy has a much smaller effect on total
GDP and there is no evidence that the large
increase in life expectancy raised income per
capita.
Riman and Akpan (2010) investigate the
causal direction and long run relationship
between government health expenditure,
poverty and health status in Nigeria. They
employed the Granger causality test and
Vector Error Correction Model (VECM) in
establishing a strong causal bi-directional
relationship running between life expectancy
and poverty in Nigeria. Their study also
reports the existence of a long-run relationship
between poverty and health status. However,
they found a non- significant long run
relationship between health status and
government
health
expenditure.
They
concludes that policies that would improve
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health status should be such as would promote
adult literacy level, reduce the poverty and
income disparity since, increasing budgetary
allocation to funding health sector alone
without reducing poverty level, would not be
sufficient to improve the health status of the
country.
Amiri&Gerdtham (2013) query how
maternal and child health affect economic
growth and vice versa using data from 170
countries over the 1990-2010 period. They
find a bidirectional causality between maternal
and child health and GDP, with a stronger
causality running from maternal and child
health to GDP. Usman, Muktar&Inuwa (2015)
examined the long run relationship between
health and economic growth in Nigeria over
the 1961-2012 period. They find a long-run
relationship between health, as measured by
life expectancy and crude death rate measures,
and economic growth. Further tests using the
Granger causality test, show a one directional
causality running from health as measured by
life expectancy and crude death rate to
economic growth. Somé, Pasali&Kaboine
(2019) in their study on the relationship
between health expenditures, health outcomes
and economic growth in Africa using data
from 48 African countries over the period
2000-2015. Finds life expectancy at birth to be
positively associated with economic growth.
A 9.4-year increase in life expectancy leads to
1 per cent increase in real GDP per capita and
a 10 per cent increase in health expenditures

S/No

leads to an increase in annual average real
GDP per capita by 0.24 per cent.
Most of the studies reviewed proxied health
outcome with life expectancy, mortality rate
or health expenditure. Most of the studies
found a positive and significant impact on
economic growth and also, causality running
from health outcome to economic growth.
Therefore, it is important to study not only the
impact of health outcomes on economic
growth but also the causal relationship
amongst the health outcome variables namely,
infant mortality rate, mortality rate of underfive years, life expectancy, number of
physicians per 1000, total health expenditure,
per capital GDP (a proxy for income) and
economic growth.

3.1

Model Specification
The study examines the impact of health
outcomes (infant mortality rate per 1000
births, mortality rate for under five, number of
physicians per 1000, life expectancy) on
economic growth in Nigeria along with two
control variables; GDP per capita and
government expenditure on health, covering
1970 to 2019 within Framework of Vector
Error Correction model. The data employed
for this study was secondary data source
obtained from the World Bank, see table 1.
The justification for selection of this period
would ensure conformity to central limit
theorem which required sample requirement
for a minimum of 30 observations (Gujarati,
2007).

Table 1: Variables Measurement and Sources of Data
Variables
Measurement
Sources of Data
Real gross domestic
product (RGDP)

(In billions).

Mortality rate for
under five years
(MRT)
Infant mortality rate
per 1000 births
(IMTR)
Life
expectancy
(LEXP)
Number
of

Refers to the probability of dying between birth and
exactly five years of age expressed per 1,000 live births.
5th birthday/total number of birth.
Refers to the probability of dying at birth expressed per
1,000 live births. First 12 months of life/total number of
birth
Measures the age-specific death rates of the population
members.
Physicians include generalist and specialist medical
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Central
bank
of
Nigeria
(CBN)
statistical
bulletin
volume
29,
December 2018
https://data.worldban
k.org/indicator
https://data.worldban
k.org/indicator
https://data.worldban
k.org/indicator
https://data.worldban
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physicians per 1000
(PHY)
GDP per capita
(GDPPC)
Government
expenditure
on
health (HEXP)

practitioners, it measures the availability of medical
personnel.
GDP per capita (constant 2010 US $), it is a proxy for
the level of economic growth
Refers
to expenditures incurred
by
government authorities (In billions).

k.org/indicator
https://data.worldban
k.org/indicator
https://data.worldban
k.org/indicator

Source: Researcher’s Compilation, 2020

This means that infant mortality rate per 1000
For the purpose of testing the efficiency of the
births, mortality rate for under five have
health outcomes on Nigeria economic growth
in a Barro (2013) model framework between
negative relationship with economic growth,
while number of physicians per 1000, life
1970 and 2019, economic growth is captured
expectancy, GDP per capita and government
with the use of real GDP. The model shows
that it has a direct relationship with health expenditure on health is expected to exert
positive influence on economic growth.
outcomes which this study captured withfive
Where:
basic indicators; infant mortality rate per 1000
RGDP = Real GDP as a proxy for economic
births, mortality rate for under five, number of
growth; IMR = Infant mortality rate; MTR =
physicians per 1000, life expectancy, GDP per
capita and government expenditure on health Mortality rate for under five years; LEXP=
Life expectancy; PHY = Number of
as controlled variable. The relationship is
physicians per 1000; GDPPC = Real GDP per
expressed implicitly as:
RGDP = f ( IMR , MTR , LEXP , PHY , GDPPC , HEXP
)
(1)
capita
a proxy for income;
HEXP=
expenditure on health as a proxy for
government policy;
The economic expectations of each the
Equation 1 can be written in the econometric
parameters of the explanatory variables in
model and in their respective natural log form
relationship with the dependent variable is
as thus;
stated below as
f 1 < 0, f 2 < 0, f 3 > 0, f 4 > 0, f 5 > 0, f 6 > 0;

LRGDPt = β 0 + β 1 LIMR t + β 2 LMTR t + β 3 LLEXPt + β 4 LPHY t + β 5 LGDPPC t + β 6 LHEXPt +
+ εt

( 2)

In the production function, LRGDP is the
natural log of Real GDP; LIMR is the natural
log of infant mortality rate; LMTR is the
natural log of mortality rate for under five
years; LLEXP is the natural log of life
expectancy; LPHY is natural log of number of
physicians per 1000; LGDPPC is the natural
log of real GDP per capita a proxy for income;
LHEXP is the natural log of expenditure on
health as a proxy for government policy; L is
natural logarithm;

β0 is

the intercept or

β .....β 6 is the
autonomous parameter estimate; 1
Parameter estimate associated with the
determinants of economic growth in Nigeria

ε

and t is the stochastic error term.
To estimate this model, Vector Error
Correction Model was used. As stated by
Engle & Granger (1987) there is an existence
of both Short-run and long-run equilibrium in
VECM once variables are co-integrate of
order 1(1). The VECM specifications for this
study are presented in equation 3 to 9 below:
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g1

hi

∆ ( LRGDP ) t = α 0 + α LRGDP φ t −1 ∑ α 1i ∆ ( LRGDP ) t −1 +

∑ρ

i =1

m1

∑θ

1i

∆ ( LLEXP ) t −1 +

i =1

ni

∑ϑ
i =1

1i

∆ ( LLEXP ) t −1 +

i =1

ni

∑ϑ

hi

∑α

i =1

1i

∆ ( LLEXP ) t −1 +

i =1

ni

∑ϑ

hi

∑ρ

∆ ( LRGDP ) t −1 +

i =1

ni

∑ϑ
i =1

i =1

m1

1i

∆ ( LLEXP ) t −1 +

i =1

ni

∑α

hi

∑ρ

1i

i =1

hi

∑ρ

1i

∆ ( LLEXP ) t −1 +

i =1

i =1

∆ ( LRGDP ) t −1 ∑ ψ 1i ∆ ( LGDPPC ) t −1 +

i =1

g1

i =1

m1

∑θ

1i

i =1

3.2
3.2.1

∆ ( LLEXP ) t −1 +

ni

∑α
i =1

o1

1i

(5)

ri

∑λ

1i

∆ ( LMTR ) t −1 +

∆ ( LHEXP ) t −1 + ε 1t
ri

∑λ

hi

∑ρ

1i

ji

(6 )

1i

∆ ( LMTR ) t −1 +

1i

∆ ( LHEXP ) t −1 + ε 1t

(7 )

i =1

hi

1i

∆ ( LIMR ) t −1 +

i =1

ri

∑λ

1i

∆ ( LMTR ) t −1 +

i =1

ji

∑γ

1i

∆ ( LHEXP ) t −1 + ε 1t

(8 )

i =1

∆ ( LIMR ) t −1 +

i =1

∆ ( LPHY ) t −1 ∑ ψ 1i ∆ ( LGDPPC ) t −1 +
i =1

1i

∑γ

∑ρ

∆ ( LPHY ) t −1 ∑ α 1i ∆ ( LRGDP ) t −1 +

∆ ( LHEXP ) t = γ 0 + γLHEXP φ t −1 ∑ γ 1i ∆ ( LHEXP ) t −1 +

∆ ( LRGDP ) t −1 +

i =1

o1

1i

1i

i =1

i =1

ni

∑α

ji

∑γ

i =1

i =1

1i

( 4)

∆ ( LHEXP ) t −1 + ε 1t

∆ ( LIMR ) t −1 +

g1

m1

∆ ( LMTR ) t −1 +

i =1

∆ ( LGDPPC ) t = ψ 0 + ψ LGDPPC φ t −1 ∑ ψ 1i ∆ ( LGDPPC ) t −1 +

∑θ

1i

i =1

o1

1i

ri

∑α

∆ ( LIMR ) t −1 +

i =1

g1

1i

i =1

∆ ( LPHY ) t −1 ∑ ψ 1i ∆ ( LGDPPC ) t −1 +

∆ ( LPHY ) t = ϑ 0 + ϑ LPHY φ t −1 ∑ ϑ 1i ∆ ( LPHY ) t −1 +

∑θ

ji

∑γ

o1

1i

ri

∑ρ

i =1

i =1

i =1

( 3)

∆ ( LHEXP ) t −1 + ε 1t

∆ ( LIMR ) t −1 +

∆ ( LPHY ) t −1 ∑ ψ 1i ∆ ( LGDPPC ) t −1 +
g1

1i

1i

1i

i =1

∆ ( LLEXP ) t = θ 0 + θ LLEXP φ t −1 ∑ θ 1i ∆ ( LLEXP ) t −1 +
m1

∆ ( LHEXP ) t −1 + ε 1t

i =1

o1

1i

i =1

∑α

∑γ

i =1

i =1

m1

ji

∆ ( LPHY ) t −1 ∑ ψ 1i ∆ ( LGDPPC ) t −1 +
g1

1i

i =1

o1

1i

∆ ( LMTR ) t −1 +

i =1

i =1

∆ ( LMTR ) t = λ 0 + λ LMTR φ t −1 ∑ λ1i ∆ ( LMTR ) t −1 +

∑θ

ji

∑γ

∆ ( LRGDP ) t −1 +

1i

1i

i =1

i =1

i =1

m1

i =1

∆ ( LPHY ) t −1 ∑ ψ 1i ∆ ( LGDPPC ) t −1 +
g1

ri

∑λ

∆ ( LIMR ) t −1 +

o1

1i

∆ ( LIMR ) t = ρ 0 + ρ LIMR φ t −1 ∑ ρ 1i ∆ ( LIMR ) t −1 +

∑θ

1i

ri

∑λ

1i

∆ ( LMTR ) t −1 +

i =1

ji

∑α

1i

∆ ( LRGDP ) t −1 + ε 1t

(9 )

i =1

Techniques of Estimation
Stationarity Test

Stationarity of a series is an important
phenomenon because it can influence its
behaviour. If x and y series are non-stationary
random
processes
(integrated),
then
x
modellingthe and y relationship as a simple
OLS relationship as in equation 6 will only
generate a spurious regression.
Yt = α + β X t + ε t

time, then the series is said to be a stationary
process (i.e. is not a random walk/has no unit
root), otherwise, the series is described as
being a non-stationary process (i.e. a random
walk/has unit root). Differencing a series
using differencing operations produces other
sets of observations such as the firstdifferenced values, the second-differenced
(10)
values and so on.

Time series stationarity is the statistical
characteristics of a series such as its mean and
variance over time. If both are constant over
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x level

xt

x 1 − differenced value
st

x2

If

nd

a

− differenced value

series

is

x t − x t −1
x t − xt − 2

without any
differencing it is designated as I ( 0) , or
integrated of order 0. On the other hand, a
series that has stationary first differences is
designated I (1) , or integrated of order one (1).
Augmented Dickey-Fuller test suggested by
Dickey & Fuller (1979) and the PhillipsPerron test recommended by Phillips & Perron
(1988) have been used to test the stationarity
of the variables.

commonly denoted as I (1) n = 3 are the
parameters to be estimated. This (VAR) can
be re-written as;
(11)
p =1
∆y t = µ + Πy t −1 + ∑i =1 Γi ∆y t −i + ε t

stationary

3.2.2. Lag Selection Criteria
Several lag selection criteria have been
proposed in the econometric and statistic
literature for this purpose. The three most
widely used information criteria are: The
Akaike Information Criterion (AIC), the
Schwarz-Bayesian Criterion (SBC) and the
Hannan-Quinn Criterion (HQC). It is known
that the more the lags there are, the less the
degrees of freedom. When we determine the
number of lags, we choose the one with the
minimum AIC and SBC value. If the AIC and
SBC value are not minimized using the same
model, we instead apply a likelihood ratio
(LR) test (Johansen 1995).
3.2.3. Johansen Cointegration
This study adopts a dynamic vector
autoregressive regression (VAR) which
explores cointegration. The essence is to
capture the causal dynamics relationship
between expansionary monetary policy and
household consumption, and at the same time
to observe the long run and short dynamics.
For instance, given a VAR with possible long
run cointegration amongst a set of variables.
Therefore, we start with the Johansen
cointegration equation which starts with the
vector autoregression (VAR) of order is given
by:
y t = µ + A1 y t −1 + Λ Λ + A p y t − p + ε t

Where,

Π = ∑i =1 Ai − 1 and Γi = −∑ j =i +1 A j
p

p

(1

Johansen & Juselius (1990) procedures uses
two tests to determine the number of
cointegration
vectors:
the
Maximum
Eigenvalue test and the Trace test. The
Maximum Eigenvalue statistic tests the null
hypothesis of r cointegrating relations against
the alternative of r + 1 cointegrating relations
for r = 0, 1, 2......n − 1 . This test statistics are
computed as:
LRmax (r / n + 1) = −T * log(1 − λ )
t………………he
Maximum
Where λ is
Eigenvalue and T is the sample size. Trace
statistics investigate the null hypothesis of
r cointegrating relations against the alternative
of n cointegrating relations, where n is the
number of variables in the system
for r = 0, 1, 2......n − 1 .
Its
equation
is
computed according to. the following formula:
……………
In some cases Trace and Maximum
Eigenvalue statistics may yield different
results and Alexander (2001) suggests that in
this case, the results of trace test should be
preferred.

3.2.4. Vector Error Correction Model
(VECM)
If cointegration has been detected between
series we know that there exists a long-term
equ.ilibrium relationship between them so we
apply VECM in order to evaluate the short run
pr.;operties of the cointegrated series. In case
of no cointegration VECM is no longer
required and we directly precede to Granger
causality tests to establish causal links
(12) The regression equation
between variables.
form
for
VECM
is
as
follows:

If the variables under consideration are in
log form and are integrated at order one-
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H30: Number of physicians (PHY) does not
(17) growth (RGDP).
Granger Cause economic
i =1
i =1
H30: Infant mortality (IMR) does not Granger
m
n
(18)
∆y t = α 2 + b2 ectt −1 + ∑ c 2 ∆xt −i + ∑ d 2 ∆y t −i + ε 2t Cause income (GDPPC).
H20: Mortality rate (MTR) does not Granger
i =1
i =1
Where : xt , y t , = Variables; ∆ = Operator difference;Cause
m, n =income
var iable(GDPPC).
lag lenghts; ectt =
H30: Life expectancy (LEXP) does not
Co int egration equation residuals; ε 1ε 2 = White noise residuals.
Granger Cause income (GDPPC).
H30: Number of physicians (PHY) does not
In VECM the cointegration rank shows the Granger Cause income (GDPPC).
number of cointegrating vectors. For instance
a rank of two indicates that two linearly 3.2.6. Variance Decomposition (VDC) and
independent combinations of the non- Impulse Response (IRF)
stationary variables will be stationary. A
VDC technique focuses on the dynamics of
negative and significant coefficient of the
series due to innovative shocks stemming
ECM (ectt −1 ) in Equations 17 & 18 indicates
from other series along with its own shock and
that any short-term fluctuations between the
also reflecting, whether the series is strongly
independent variables and the dependent
impacting each other over the time periods. In
variable will give rise to a stable long run
this way, the use of VDC analysis could be
relationship between the variables.
more beneficial for the researchers to isolate
the relative dynamic effects of its own shock
3.2.5. Granger Causality
and innovative shocks stemming from other
This model bagged from the vector error
independent variables towards dependent
correction model resulting from the long-run
variable of the estimation process. Also, IRF
cointegration (Granger, 1986). The Pairwise
is likely to occur when we use a system of
Granger causality has probable shortcomings
equation in order to evaluate the effects of
of specification bias and spurious regression.
standard deviation shocks causing each other.
Engel and Granger (1987) pointed out that
The advantage of IRF is that, it enables us to
when two variables are not stationary and
identify the impacts of shocks on variables
cointegrated, the standard Granger causal
over the time in a Vector Autoregressive
inference will be invalid. To mitigate these
(VAR) framework.
problems,
Granger
Causality
Block
Exogeneity Wald test will be used. This
3.2.7. Diagnostic Test
procedure has been found to be superior to
An evaluation of the model consists of
ordinary Pairwise Granger causality tests since
deciding whether the estimated co-efficient
it does not require pre-testing for the
are theoretically meaningful and statistically
cointegrating properties of the system and thus satisfactory. For this study there is need for all
eludes the potential bias related to unit roots
results to satisfy both statistical criteria (first
and cointegration tests as it can be applied
order test) and econometric criteria (Second
irrespective of series is I(0) or I(1). (Granger,
order test).
1986). The null hypothesis is rejected when
test statistic from the test is larger than critical
4.0
Data Presentation and Analysis
value. The text hypothesis is that;
4.1
Series Trend Analysis
H10: Infant mortality (IMR) does not Granger
Times series data often exhibits increasing or
Cause economic growth (RGDP).
decreasing trends, with fluctuations. As such,
H20: Mortality rate (MTR) does not Granger
trend analysis is necessary before unit root
Cause economic growth (RGDP).
testing, to establish whether the series have a
H30: Life expectancy (LEXP) does not
unit root or not. The results of graphical
Granger Cause economic growth (RGDP).
display in Figure 2A indicate that the series
exhibit a random walk with drift and trend.
m

n

∆xt = α 1 + b1ectt −1 + ∑ c1 ∆xt −i + ∑ d 1 ∆y t −i + ε 1t
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Figure 2B show that the series reflect a trend
with a pattern of large fluctuations, meaning
LMTR

LRGDP

that the series are non-stationary.
Figure 2: Trend Analysis
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2B: Results Of The Series Trend Test After First Difference
Source: Researcher's Computation Using Eviews 9

2A: The Series In Their Raw (Undifferentiated) Form
Source: Researcher's Computation Using Eviews 9

4.3
4.3.1

80

Stationarity Test
Unit Root Tests

As indicated by the asterisk, the variables are
not stationary when tested at level, with a
constant and constant and trend. However, as
indicated by the asterisk, infant mortality rate
per 1000 births (LIMR) and mortality rate for
under five years (LMTR) are non-stationary in
all cases, including at first difference. We
therefore conclude that series for LIMR and
LMTR are non-stationary, because data is
stationary when the ADF test statistics are less
than
the
test
critical
values
at

The corresponding probability value for
stationary
data
is
less
than 0.05 ( P − value < 0.05) . Following the
ADF test, all series are non-stationary at level
but stationary at first difference except for
LIMR and LMTR variables. However, ADF
tests are often affected by the choice of the lag
length (p) and lose power while estimating a
large sample. As such, the ADF tests results
are validated by the Phillips–Perron (PP) test

5 % ( ADF test statistics < test critical value at 5 %).

.

Table 3: Unit Root Tests Result
Variables

LRGDP
LIMR
LMTR
LLEXP
LPHY
LGDPPC
LHEXP

ADF Test Statistic
Constant Constant
& Trend
-0.13
-1.73
2.18
2.83
-1.99
-5.28*
-1.38
0.52
-2.91
-2.29
-0.34
-0.85
-0.90
-0.46

None
4.13
-0.66
-2.47*
0.47
1.70
0.89
4.88

First
Difference
-5.55*
-0.41
-3.10*
-3.66*
-5.68*
-6.27*
-4.26*

PP Test Statistic
Constant Constant
& Trend
-0.22
-1.97
-0.07
-1.29
-0.66
-1.58
-1.12
-0.41
-2.79
-2.86
-0.67
-1.04
-0.82
-1.17
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None
3.53
-4.42*
-4.08*
3.77
-1.79
0.72
-3.49

First
Difference
-5.56*
-0.83
-0.75
-3.71*
-9.69*
-6.35*
-4.37*
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Notes (ADF): Test critical values at 5% (At level: constant = -2.94, Constant and trend = -3.50,
none = -1.94 while at First difference = -2.92); P-value= Probability value, * signifies
stationarity.
Notes (PP): Test critical values at 5% (At level: constant = -2.94, Constant and trend = -3.50,
none = -1.94 while at First difference = -2.92); P-value= Probability value, * signifies
stationarity.
4.3.2 The Phillips–Perron Unit Root Test
The advantage of the PP test over the ADF test is that the test corrects any heteroscedasticity
and serial correlation in the errors terms (ut ) . Also, PP tests do not require lag selection and are
based on a serially correlated regression error term. Similar to the ADF test, the null for PP is
also based on the null that the series are non-stationery. The results of the PP test are indicated in
Table 3 above. The results indicate that the series are non-stationary at level but stationary at first
difference except for LIMR and LMTR variables. Figure 2B shows the variables in their
differenced form. This result justifies the use of VAR model for estimation.
VECM is the method employed in this study for estimation and forecasting. Among the
preconditions is that the series must be non-stationary at level but stationary at first difference.
As such, LIMR and LMTR are excluded from the study. The study is now comprised of the
remaining variables only: economic growth, number of physicians per 1000, life expectancy,
GDP per capita and government expenditure on health. The next step is to determine the lag
length.

4.4
Determination of Lags
Table 4 reports lag-order selection statistics. Criteria of SC FPE, HQIC, LR, and AIC show lag
order of three. AIC has the lowest value. So the study will proceed further tests with lags (4).
Table 4: VAR Lag Order Selection
4.5
Cointegration Test
Criteria
Having verified that all variables are
Lag
LogL
LR
FPE
AIC
SCorder one I (HQ
integrated to
1) , the next step is
to perform cointegration test. Due to the fact
0
47.74028
NA
9.86e-08
-1.942740
-1.739991
-1.867551
that there are
multivariate
time series, the
1
272.6917
388.5524
1.12e-11
-11.03144
-9.814946
-10.58030
multivariate
cointegration
2
344.3836
107.5379
1.41e-12
-13.15380
-10.92356*
-12.32672 technique
3
370.9433
33.80325
1.48e-12
-13.22470
-9.980714
-12.02167
proposed by
Johansen (1995)
is applied to
413.0756
44.04736*
8.69e-13*
-14.00343*
-9.745709there -12.42446*
determine whether
are stable long-run
relationship.
Source: Researcher’s calculations from
Eviews 9, 2020. *indicates lag order
selected by the criterion
Table 5: Cointegration Results
Hypothesized
No. of CE(s)

Trace
Statistic

0.05
Critical Value Prob.**

Hypothesized
No. of CE(s)

Max-Eigen
Statistic

0.05
Prob.**
Critical Value

None *
174.7329
69.81889
0.0000
None *
79.42532
33.87687
At most 1 *
95.30754
47.85613
0.0000
At most 1 *
46.60360
27.58434
At most 2 *
48.70394
29.79707
0.0001
At most 2 *
31.57792
21.13162
At most 3 *
17.12603
15.49471
0.0282
At most 3 *
16.00752
14.26460
At most 4
1.118505
3.841466
0.2902
At most 4
1.118505
3.841466
Source: Researcher’s calculations from Eviews 9, 2020. * Denotes rejection of the null hypothesis at the 0.05 level

-The major aim of this test is to ascertain
whether a linear combination of the integrated

0.0000
0.0001
0.0012
0.0262
0.2902

variable is becoming stationary over the longrun, if this hold, then it means cointegration
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exists among the variables, this further implies
that there is existence of long run relationship
among the variables. Table 5 indicates the
presence of a long-run economic relationship
among all the variables as both the trace and
Max-Eigen statistics indicates 4 cointegrating
equation among the variables.

Vector Error Correction Model (VECM)
Estimation
In an attempt to determine the appropriate
model on the empirical relationship between
expansionary monetary policy and household
consumption in Nigeria, two Vector Autoregression Models (VAR and VEC) were built

using the same variables. The VEC model,
although non- structural as the VAR, served as
its restricted counterpart. Meanwhile, the
existence of cointegration relationship
between the variables as reported in Table 6,
invalidated the adoption of the VAR. The
Vector Error Correction Model (VECM)
becomes the appropriate model under this
condition. The result is presented in two
sections, the first section shows the
cointegrating equations and the second section
presents the result of the Vector Error
Correction models. The regression result is
presented in Table 7.

Table 6: The Result of Vector Error Correction Model
Error Correction:

D(LRGDP)

D(LPHY)

D(LGDPPC)

D(LHEXP)

CointEq1

-0.39764

0.01819

0.003544

0.081065

D(LRGDP(-1))

-0.48166

-0.02071

-0.00177

-0.33001

D(LRGDP(-2))

-0.20703

-0.01794

0.000313

-0.07139

D(LRGDP(-3))

0.033851

-0.00761

-5.96E-06

-0.06047

D(LRGDP(-4))

0.302988

-0.00286

0.000141

0.005933

D(LPHY(-1))

-4.67038

-0.66493

0.031206

-0.77354

D(LPHY(-2))

-5.1357

-0.38727

0.024791

-1.87694

D(LPHY(-3))

-2.52676

-0.16863

0.00671

-2.61027

D(LPHY(-4))

0.729367

-0.00049

-0.00274

-2.06807

D(LGDPPC(-1))

-94.8317

-2.01986

2.022042

-90.5262

D(LGDPPC(-2))

-8.70246

13.96456

1.109479

127.942

D(LGDPPC(-3))

91.45955

-8.92469

-1.72476

-4.89608

D(LGDPPC(-4))

-1.55409

-3.45915

-0.42196

-31.5555

D(LHEXP(-1))

0.881427

0.007659

-0.00298

-0.74624

D(LHEXP(-2))

1.291336

0.01748

-0.00377

-0.54573

D(LHEXP(-3))

1.921296

-0.00298

-0.00206

-0.34664

D(LHEXP(-4))

0.331467

-0.01406

-0.00174

-0.0535

C

-0.94341

0.020215

-0.00117

0.718343

..R-squared

0.681963

0.657444

0.704764

0.801405

.Source: Researcher’s calculations from Eviews 9, 2020.

.
Table 7: Error Correction Result
Long-run

Coefficient

Std. Error

t-Statistic

Prob.

ECT

-0.39764
-0.48166
-0.20703
0.033851
0.302988
-4.67038

0.141113
0.1724
0.227505
0.227968
0.187697
2.320221

-2.81786
-2.79388
-0.91001
0.148491
1.61424
-2.0129

0.0089
0.0095
0.3709
0.8831
0.1181
0.0542

D(LRGDP(-1))
D(LRGDP(-2))
D(LRGDP(-3))
D(LRGDP(-4))
D(LPHY(-1))
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D(LPHY(-2))
D(LPHY(-3))
D(LPHY(-4))
D(LGDPPC(-1))
D(LGDPPC(-2))
D(LGDPPC(-3))
D(LGDPPC(-4))
D(LHEXP(-1))
D(LHEXP(-2))
D(LHEXP(-3))
D(LHEXP(-4))
C

-5.1357
-2.52676
0.729367
-94.8317
-8.70246
91.45955
-1.55409
0.881427
1.291336
1.921296
0.331467
-0.94341

2.591408
2.424659
1.685525
89.54108
124.3554
144.8408
117.9502
0.548574
0.495012
0.479384
0.376747
0.476735

-1.98182
-1.04211
0.432724
-1.05909
-0.06998
0.631449
-0.01318
1.60676
2.608696
4.007842
0.879814
-1.97889

0.0578
0.3066
0.6687
0.2989
0.9447
0.5331
0.9896
0.1197
0.0146
0.0004
0.3867
0.0581

Source: Researcher’s calculations from Eviews 9, 2020.
Table 7 reveals that the coefficient of number
of physicians per 1000 has a significant
negative relationship with economic growth in
the first and second lags which is not line with
the Apriori expectation. The result indicate
that a 1% increases in LPHY will decrease
LRGDP by 47% and 51% in the first and
second lags. The first, second, third and fourth
lags of GDP per capita a proxy for income
(GDPPC) has aninsignificant relationship with
economic growth, which is also not in line
with our Apriori expectation. The result of
total expenditure on the health sector indicate
that a 1% increases in LHEXP will increase
LRGDP by 13% and 19% in the second and
third lags which is in line with our Apriori
expectation. Furthermore, R2 measures the
joint statistical influence of explanatory
variables in explaining the dependent variable
as shown by the coefficient of determination
value of 0.68, which account for 68% of the

variation in LRGDP between the year 1970 to
2019 are explained by the variables controlled
in the model, while the remaining 32%
percent is explained by other variables not
captured in the model i.e. error term.
4.7
Simultaneous Equation Short-Run
Simulation and Analysis
Granger causality test can be performed using
Wald statistics. It is done to see the short run
causality running from independent variable to
dependent variable. It is found that test
statistics for granger test should follow chisquare distribution instead of F distribution.
So we would follow Chi-square result.
Hypothesis:
Null H0. Lagged values of coefficients in each
equation are zero
Alt H1: Not zero
The results of the short-run test are presented
below:

Table 8: Granger Causality/Wald Statistics and Short-run Test
Independent
Variables
D(LRGDP)

D(LPHY)

Dependent Variables
D(LRGDP)
D(LPHY)
Chi-square
test=7.65
Prob.=0.12
No
short-run
causality
Chi-square
test=2.14
Prob.=0.70
No
short-run
causality

ALL
D(LGDPPC)
Chi-square
test=10.49
Prob.=0.34
No
short-run
causality
Chi-square
test=2.63
Prob.=0.62
No
short-run
causality

D(HEXP)
Chi-square
test=21.7
Prob.=0.00
Short-run causality

Chi-square
test=25.0
Prob.=0.02
Short-run causality

Chi-square
test=0.74
Prob.=0.95
No
short-run
causality

Chi-square
test=9.78
Prob.=0.63
No
short-run
causality
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Chi-square
Chi-square
test=2.63
test=0.31
Prob.=0.62
Prob.=0.75
short-run
No
short-run No
causality
causality
D(HEXP)
Chi-square
Chi-square
Chi-square
test=29.3
test=11.2
test=10.5
Prob.=0.00
Prob.=0.02
Prob.=0.04
Short-run causality
Short-run causality
Short-run causality
Source: Researcher’s calculations from Eviews 9, 2020.

Chi-square
test=0.63
Prob.=0.96
No
short-run
causality
-

D(LGDPPC)

exante forecasting involving impulse response
and variance decomposition tests.

Based on these results in table 8, health
expenditure (HEXP) do Granger-cause
economic growth, number of physicians per
1000 and GDP per capita with a reverse effect
on economic growth only, as indicated by the
significant Chi-square probability critical
value (less than 0.05, the null hypotheses (

Chi-square
test=4.50
Prob.=0.97
No
short-run
causality
Chi-square
test=42.5
Prob.=0.00
Short-run causality

4.8
Impulse Response Function
The impulse response function serves the
pivotal role in assessing how and to what
extent shocks on independent variables
influence economic growth. Table 9 displays
the dynamic effects of one standard deviation
shock from the independent variables in
Nigeria over a range of 5 years period to
shock on LRGDP.

1):

β5=0 will not be accepted). Finally, we
conclude that there is a short-run causality
from economic growth tohealth expenditure
(HEXP) and back. The next step is to conduct
Table: 9: Impulse Response Analysis
Response of LHCON:
Period
LRGDP
SHORT-RUN
0.420714

LPHY

LGDPPC

LHEXP

0.112636

-0.54305

0.002573

LONG-TERM

1.582846

-4.94142

-0.42106

-1.68426

Source: Researcher’s calculations from Eviews 9, 2020.

(LPHY), will account for increasing economic
growth in the country. The result is further
explained in figure 3.

In Nigeria, economic growth forecast indicate
positive trend through shocks and innovations
with fluctuations. Results in table 9 indicate
that only number of physicians per 1000
Re sponse of LRGDP to LRGDP

Re sponse of LRGDP to LPHY

Re sponse of LRGDP to LGDPPC

Re sponse of LRGDP to LHEXP
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Figure 3: Impulse Response of LHCON to Dependent Variables

4.9

Variance Decomposition

Variance decomposition is adopted to forecast
the error variance effects for each endogenous
variable within a system. In a simple linear

equation, for any change in x at time (t ) there
is a corresponding change in y as a
dependent variable (Wickremasinghe 2011).
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In this study, based on the Monte Carlo
procedure and ordering by Cholesky, the
forecast is comprised of short-run (two years),
medium-term (five years) and long-run (ten
years). The results of variance decomposition
forecast for endogenous variables are
economic growth, number of physicians per
1000, GDP per capita and total health
expenditure.
Table 10: Variance Decomposition
PERIOD
SHORT-RUN
MEDIUM-TERM
LONG-RUN

LRGDP
74.32561
38.0904
26.66845

Source: Researcher’s
Eviews 9, 2020.

Autocorrelation Residual LM Test

LGDPPC
LHEXP
The LM
Test is commonly used to test for
24.61491
0.000553
serial correlation in autoregressive model57.11129
0.22419
one [AR
(1)]. LM Test statistic computes lag
65.43047
0.677782

LPHY
1.058932
4.574124
7.2233

calculations

endogenous variables were transformed to
first difference via the error correction term.
The error correction term which indicates the
long-run equilibrium has been reported in
Table 7, while the short-run relationship is
reported in Table 8. Before discussing the
findings, the VECM model will be validated
for serial correlation and stability.

from

order p based on an auxiliary regression of
the residuals of the estimated regression under
the hypothesis that there is no serial
correlation from lag four. The results of the
LM are indicated below.

4.10 VAR Model Checking
Employing VAR, the model was estimated via
VECM procedure using four lags, where the
Table 11: Breusch-Godfrey Serial Correlation LM Test
F-statistic
Obs*R-squared

0.786877
5.416876

Prob. F(4,23)
Prob. Chi-Square(4)

0.5455
0.2471

Source: Researcher’s calculations from Eviews 9, 2020.

The results of Table 11 shows that
the null hypothesis that there is serial
the null hypothesis of no serial autocorrelation
autocorrelation. Hence we can conclude that
there is no serial autocorrelation since the
will be accepted for Godfrey LM test for 4
majority of the lags accept the null hypothesis.
lags since their p-values are greater than the
significance values of 0.05 and 2 lags rejects
4.10.2 Test for Stability
Stability is tested by conducting CUSUM test and recursive coefficients stability test.
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The results are indicated in Figures 4A &5B.
All tests indicated that the systems equation is
valid and provides sufficient results for
economic analysis. Recursive residual
estimates was employed to check structural
change instability. Findings indicate an
absence of any instability because the Cusum
plots test statistic and the recursive
coefficients are confirmed within the 5%
critical bounds of parameter stability. This
means that we accept the null hypothesis and
conclude that our parameters are stable, and as
such are without misspecification. In
conclusion, following the diagnostic tests
conducted, serial correlation, all probability
values are greater than 5% critical values
which suggests that our model is valid because
all probability values for the tests are greater
than 5%, meaning that our economic growth
equation is valid for economic analysis.

5.0
Discussion of Findings
To investigate the determinants of short- and
long-run economic growth in Nigeria, the
study estimated a series of VECM
specifications for the number of physicians
per 1000, GDP per capita in this study
together with total health expenditure. The
model specification is explained in section III.
Tables 6 and 7 presents the estimated short
and long-run relations from the VECM.
Results from Table 7 illustrate that in the
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short-run the main driving force behind
economic growth is total health expenditure.
The coefficient of its second lag and third lags
are statistically significant and can increase
economic growth by 129% and 192%
respectively. This is in line withMushkin
(1962) as reported by Piabuo&Tieguhong
(2017) that the contribution of health
expenditure on economic development
emanates from the health led growth
hypothesis. Mushkin (1962), considers health
to be capital; therefore investments on health
can lead to an increase in labour productivity
thus increase in incomes and subsequent
increase in the wellbeing of the population.
The short-run findings in table 8 also supports
this findings because health expenditure
granger cause GDP per capita, which is a
proxy for income in this study. Rivera
&Currais (1999) also states that countries
having more health expenditures have higher
economic growth and considered investment
in health as an important component for
output.
Number of physicians per 1000, a proxy for
health outcome has a significant negative
relationship with economic growth. This
findings shows that Nigeria is still far from the
recommendations of 1:600 doctor-patient ratio
by the World Health Organization (WHO) to
cater efficiently for our teeming population.
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The
findings
also
confirms
what
ShakuriKadiri, Deputy Director, Head of
Human Resources for Health, federal ministry
of health, disclosed at the launch of the
Nigeria Health Workforce Country profile 2018 and handing over of the National Health
Workforce Registry in Abuja as reported by
Onyedinefu (2020) that the ratio of doctor to
patient ratio was 1: 2753 which translates to
36.6 medical doctors per 100,000 persons. He
revealed also that the health sector recorded
and increase in numbers of doctors seeking
migration, from 656 in 2014 to 1551 in 2018.
The
findings
is
in
line
with
Piabuo&Tieguhong (2017) that 50 percent of
divergence in economic growth between
developing countries and developed countries
is attributed to ill-health and low life
expectancy.
The long-run causality from the independent
variables to economic growth indicate that
there is causality. This is because the error
correction term coefficient (ECT) of 0.39764
is negative and significant meaning that there
is long-run causality from the dependent
variables to economic growth in Nigeria.
Short-run causality findings of a short-run
relationship between the health output
variable and income variable as indicated by
the Chi-square statistics probability value is in
line with World Bank (2004), that per capita
GDP are inversely related to health output.
Table 9 shows that a one standard deviation
positive own shock from economic growth
will cause a change from 0.42 in the short-run,
and reduce to -1.68 in the long-run. Second,
forecast indicate positive impact from number
of physicians per 1000 (LPHY) to economic
growth (LRGDP) in both the short-run &
long-run. According to the simulation, a one
positive standard deviation shock from
number of physicians per 1000 will cause
economic growth to increase by 0.11 in the
short-run. The shocks will increase to 1.58 in
the long-run, thus decreasing the number of
physicians per 1000 will affecteconomic
growth negatively in the short run and long
run. This means that number of physicians per
1000 is important for the nation to experience

increase in economic growththroughout the
five year periods. According to the third
forecast, a one positive standard deviation
shock from GDP per capita (income) will
cause economic growth to decrease by 0.54 in
the short-run. The shocks will further decrease
to 4.94 in the long-run. A one positive
standard deviation shock from total health
expenditure will cause economic growth to
increase by 0.003 in the short-run. The shocks
will decrease to 0.42 in the long-run.
In the short-run, variance decomposition result
shows that innovations or shocks to economic
growth account for 74.3% of fluctuations in
economic growth own shock. However, the
economic growthown shock fluctuations
continuously decline to 26.7% in the long-run.
Meanwhile, shocks to number of physicians
per 1000 account for 1.06% of fluctuations of
economic growth in the short-run. The
fluctuations of economic growth due to
number of physicians per 1000 expenditure
increase in the long-run to 7.2%. In the shortrun, shocks to GDP per capita account for
24.6%. In the long-run, shocks to GDP per
capita accounts for 65.4%. Finally, in the
short-run, innovations in total health
expenditure account for 0.005% fluctuations
in economic growth in Nigeria and increase to
0.64% in the long run. Shocks to GDP per
capita will account for the highest fluctuations
in Nigeria’s economic growth, followed by its
own shock (see table 10).

5.1
Conclusion and Recommendation
The objective of this research paper is to
scrutinize through empirical observation the
relationship between health outcomes and
economic growth in Nigeria covering the
period of 1970-2019. Real gross domestic
growth variable is regarded as independent
variable while number of physicians per 1000
is regarded as dependent variable while GDP
per capita and total health outcome serves as
control variable. The data tested for
stationarity using ADF and PP; the results
showed that they became stationary under
both ADF and PP after converting them into
the first difference. Also, the paper found lag
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0.05 levels. Finally, we checked diagnostic
order selection criterion and the results
test of the residuals and stability of the model.
showed that the lag selection criterion was 4.
The results showed that the residuals were free
Moreover, Johansen Co-integration test and
VECM were used to check long-run and the from serial correlation and the model was
stable as well. The paper recommends that
short-run relationship between variables and
Nigerian government should endeavor to
the results revealed long-run associations and
increase the allocation for the health sector by
short-run
relationship
running
from
so doing, it will improve the working
independent variables toward household
conditions of doctors thereby discouraging
consumption using Trace statistics values tests
them
from
travelling
abroad
indicating 4 co-integrating equation(s) at the
______________________________________________________________________________
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A Critique of Late Professor Chinua Achebe’s Definition
of “Osu” In His Literary Works; Things Fall Apartand No
Longer At Ease
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Abstarct
The description of Osu, its practice and its caste system have caused controversy in the scientific
study of Modern Igbo tradition due to the dimensional approach employed by scholars in African
studies, the application of western scientific principles, its contextual application, and the
implication of the objectives of the study; all a paradigm shift from the religious to a cultural
context. Contrary to Late Achebe’s definition of Osu in his fiction works, Osu in Igbo tradition is
a general equivalence of a Monk in other religions. Its practices and reason behind its devotion
vary based on the demand of each Igbo clan and their pattern of devotion. For instance, some
devotees were forcefully dedicated to a Shrine, while others willingly offered themselves at the
sacred demand of the priest or to save the ancient Igbo communities from calamity. Its caste
system became established in the Era of slave trade and extended to this post-colonial modern
Igbo society as a socio-cultural challenge bothering on marriage and traditional rites, and
became a problem of human right issues and a challenge to academic studies.This research
article critiques on the scientific validity of Late Professor Chinua Achebe’s definition of Osu,
Identify the implication of its application to African studies, shows the general limitation of
Achebe’s definition with three reasons through Critical Review Analysis and provide an
alternative approach for a scientific definition of Osu in African studies.
Keywords: Osu, Umeh, Chinua Achebe, Igbo Tradition, Igbo Culture
________________________________________________________________________

Introduction
The definition of “OSU” in the late
professor Chinua Achebe’s two fiction
worksis a reflection of his subjective
understanding of Igbo fanaticism and depicts
intolerable picture of extreme discrimination
which still fascinate derogation and
abhorrence in Literature and in the minds of
Igbo Youths. Scholars in Arts, Literature and
Humanities have commented on the positive
impact of most Award winning Novels
without understanding the implications of the
contents of those fiction works. For instance,
the Dan Brown’s Da Vinci Code Novel
Writing in 2003 is a mysterythriller novelthat
follows Robert Langdon (the symbologist) and
Sophie Neveu ( the cryptology) after a murder
in the Louvre Museum in Paris which
caused/forced them in a battle between the
Priory of Sion and Opus Dei over the

possibility of Jesus Christ been a companion
to Mary Magdalene(Ford 2004)(Carl Olson
2004)(Davis 1990). As a worldwide bestseller
(with over 80 million copies as of 2009), the
book spark controversies because of
inaccurate portraits of religion, history, Jesus
and Vatican that contradicted Christian
fundamentalism(Steyn 2006). In fact, the book
generated criticism when it was first published
for inaccurate description of core aspects of
Christianity and descriptions of European art,
history, and architecture. The book has
received mostly negative reviews from
Catholic and other Christian communities.
First, there is wrong depiction of the
characters in the Last supper which contradict
Christian teaching of the Jesus last super
attested by the New Testament’s Four Gospel
Accounts. The contention that Mary
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Magdalene is depicted sitting next to Jesus in
Leonardo’s famous The Last Supper is
disputed by virtually all art historians. Since
there are twelve disciples (including Judas),
one would have to be missing for Mary to be
present. The figure to the right of Christ, also
wearing blue and red, is usually identified as
John the Apostle (in Picture 1), who was
customarily depicted in the Renaissance
period as a beardless, often “effeminate”
youth with very long hair. The “femininity” of
the figure can be attributed to Leonardo’s
artistic training in a workshop of the
Florentine School, which had a long tradition
of depicting young males as sweet, pretty,
rather “effeminate” persons. Again the Book
hypothesized that Mary Magdalene was the
legitimate wife of Jesus and their Marriage
created a "potent political union with the
potential of making a legitimate claim to the
throne” (Carol 2006). Characters in the book
also claim that Mary Magdalene was labeled a
prostitute by the Church. While Catholic
tradition in the past, in contrast to other
Christian
traditions,
defended
these
imputations, these claims are now rejected by
the majority of biblical scholars, Catholic and
non-Catholic alike, according to Carol Ann
Morrow of AmericanCatholic.org. Also, Pope
Gregory I's teaching about Mary Magdalene,
though popular throughout much of the
Church's history, was never formally
integrated into Catholic dogma; nor was he
speaking ex cathedra at the time, so his speech
is not seen as infallible. Whatever weight is
given to this tradition, however, there is no
evidence that it was used to defame Mary,
who was considered a saint to whose honor1.
churches were built. She is also respected as a
witness to Christ's resurrection as written in
the Gospels. Secondly,thewrong depiction of
Opus Dei as a monastic order which is the2.
Pope’s “personal prelature” is inaccurate.
Opus Dei Means The Prelature of the Holy3.
Cross and Opus Dei. It is an institution of the
Roman Catholic Church which teaches that
everyone is called to holiness and that
ordinary life is a path to sanctity (John Allen
2005) (Carl 2004). The majority of its1.
membership is lay people; the remainder is

secular priests under the governance of a
prelate elected by specific members and
appointed by the Pope. Opus Dei is Latin for
"Work of God"; hence the organization is
often referred to by members and supporters
as the Work. In fact, there are no monks in
Opus Dei, which has primarily lay
membership and whose celibate lay members
are called numeraries. Moreover, Opus Dei
encourages its lay members to avoid practices
that are perceived as fundamentalist to the
outside world. Silas, the murderous “Opus Dei
monk”, uses a cilice and flagellates himself.
Some members of Opus Dei do practice
voluntary mortification of the flesh, as has
been a Christian tradition since at least St.
Anthony in the 3rd century and has also been
practiced by Mother Teresa, Padre Pio and
slain archbishop Óscar Romero. Critics charge
Brown of greatly sensationalizing the practice
of such extreme mortifications and
exaggerating the extent of their practice. It is
impossible to gain the kind of wounds Silas is
described as having from a normal
cilice.While major fiction works like that of
Da Vinci Code and Harry Porter have been
criticized through various scientific principles,
this article through Critical Review Analysis
shows the limited application of Achebe’s
definition of Osu in African studies

Research Questions
Generally, the research question for this
research article is identifyingthe best approach
for scientific definition of Osu and its caste
system in Modern African studies. Other
specific questions include:
Does Achebe’s definition of Osu in his two
fiction Novels have impact in African culture,
Implication in academic studies, or in Igbo
society generally?
What are the implications of Achebe’s Osu
definition, if there are?
What approach should be employed to
prevention of the implication of Achebe’s
definition of Osu in African studies?
Research Objective
To provide a theoretical framework for the
study of Osu within Igbo Religious context.
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2. To show the limitation of Late professor
Chinua Achebe’s definition of Osu in the
Scientific study of Igbo caste system in
African studies.
3. Since Achebe’s definition reflect a subjective
understanding of Igbo fanaticism, this
research article shows the implication of his
Osu’s definition is relation to the scientific
study of Modern Igbo tradition.
4. To provide reasons for the replacement and
amendment of Late Professor Chinua
Achebe’s definition of Osu and provide
method for proper application of Osu’s
scientific
definition
developed
fromPhenomenological perspective.

Significance of The Study
With the challenge facing the controversy
of Osucastesystem and its definition in
African studies, this article is significance on
the implication of the general application of
Achebe’s definition of Osu in his fiction
works and provision of alternative for a
professional scientific definition and its
application in African studies. However, Igbo
tradition and Religion have wrongly been
presented in various academic works due to
problem of interpretation (Emefie Ikenga
Metu 1985) caused by wrong application of
approach employed for study in social science
and humanities, and most African writers are
western trained elites who write from
Christian theological perspectives and with
European languages thereby creating a bias in
the interpretation an translation of African
tradition against a scientific pattern of
expression (Okot 1970) because African
tradition are different , each has its own
distinctive features and cultural system. There
is a problem of interpreting and translating
African concepts into western concepts and
languages and any attempt can caused a
paradigm shift from its original context. The
writers’ works attempt to convey a derogatory
and discriminating concept against African
traditional practices which underlie the overt
assumption of Osu castes system in Igbo
tradition and made possible its writing
interpretation and the wrong comparison of

the tenets of Igbo tradition with different
concepts known to modern science.
An approach for a scientific definition of
complex African traditional practices is
through a phenomenological approach of
Comparative Cultural Reductionism. By
reductionism, this article means a scientific
method of explaining complex concepts or
series of fact or the complexity of the whole
by examining smaller part or with an
alternative simpler or similar idea or set
(Gerald Benedict 2008). Achebe’s definition
of Osu is a reflection of his subjective
understanding of the then colonial Igbo social
world when the Osu’s discrimination was at
its peak as a socio-cultural problem, and
expressed with western language in cultural
context without theological interpretation of
Igbo world view and exhibit a lack of sense
experience of African shrine’s service i.e. his
definition is culturally rational but not
religiously empirical. In the context of
comparative cultural reductionism, religion,
politics and tradition can be studied with the
instrument of comparative analysis across a
culture with similar context through a
scientific method to understand the “essence”
of the culture and develop a generally
accepted scientific language for its
interpretation and expression. For instance, the
politics of Democratic Government of Nigeria
can be comparatively studied with that of US
democratic Governance to understand the
structural mechanism and functions of
coalition of political parties through a
scientific lens of political science to develop
an acceptable terminology (language) for its
interpretation and expression.In the study of
African religion and tradition, Comparative
Cultural Reductionism can be approach
through three phase mechanism (Fig.1.). The
first phase is structural mechanism to
understand major structural features and social
structure of the tradition (Evans Pritchard
1956). Here, Pritchard advocated for
anthropological interpretation of Man’s
tradition. Secondly, the objectives of the
traditional practices should be taken into
consideration. By this objective, Mary
Douglas (Wellbourne, 1970) suggested
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comparing people’s views about Man’s
destiny and pace in the universe to understand
the reasons behind the practice. In the third
phase, there should be a scientific explanation
of activities by discovering the constant
principles that underlie the chaos and flux of
sense experience (Horton, 1967). In relation to
Osu practice in Igbo tradition, an approach for
its scientific study is a phenomenological
approach
of
comparative
cultural

reductionism. Therefore Osu practice can be
comparatively studied with other religious
traditions like Buddhism, Christianity,
Hinduism etc by reductively analyzing its
features to “a life service “ of a devotee and
the only devotee for the life shrine’s service in
different religions without priestly role is a
Monk.

Understanding Structural
Mechanism

Objectives Through
Comparative Approach

Scientific Definition Of Sense
Experience

Fig 1.Diagram showing the i

Fig?. Interplay of the three phase
mechanism of comparative cultural
reductionism in the scientific definition of
tradition, Religion and Culture.
Critical Analysis
According to Late professor Chinua
Achebe, “Osu” is defined in Chapter 18 of
Things Fall Apart (African Writer’s series,
Heinemann) as
“a person dedicated to a god, a thing set
apart- a taboo forever, and his children after
him. He could neither marry nor be married
by the free born. He was in fact an outcaste,
living in a special area of the village, close to
the Great Shrine.”(Achebe, 1958) (Achebe,
1994)

Again Chinua Achebe in his well-known
book, No Longer At Ease (1960) asks: What is
this thing called Osu? He answers: “Our
fathers in their darkness and ignorance called
an innocent man Osu, a thing given to the
idols, and thereafter he became an outcast,
and his children, and his children’s children
forever”
Going by the above two definitions of Osu
in the two Novels, this article stress that this
definition is nothing but an academic error
fine-tuned to advance the hoax and
propaganda fabricated by Nze na Ozo during
the colonial era against the assumed castes,
develop a wrong subjective concept about Osu
practice in Igbo tradition, and to strengthen
discrimination in our contemporary Igbo
society
based
on
three
reasons

.
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(a) The definition sends signal of discrimination, hatred, and odium as a “commoner’s” concept
developed without a good knowledge of dynamic methods of projecting African traditional
religious practices to the international community and across culture.
By 1960s and during the Biafra War when the
Late professor Chinua Achebe was already a
renowned Novelist, the Octogenarian must
have been a scholar or at least a young Vibrant
Igbo man with scholarly mind and an
academic enthusiast ready to make impact
with the objectives of promoting African
tradition with the little knowledge of Igbo
tradition in its original forms, because Achebe
he has a little knowledge aboutthe raw nature
of Igbo traditions, including Osu practice.The
Late professor Chinua Achebe was born in
1930(Franklin 2008)(Ezenwa-Ohaeto 1997),
but Osu practice had its origin traced back to
the era when deities were believed to ask for
human sacrifice during festivals in order to
clean the land from abomination thus leading
to the purchase of a slave by the people i.e. six
to nine hundred years ago because the Osu
practice also has its origin traced to the Nri
Kingdom. He is “a witness of era of chaos and
discrimination in South Eastern Nigeria when
there were clashes between Christianity,
colonial influences, and Western Education
with Igbo tradition, and not a witness of the
era of the original Practice of “Odinani” in
Igbo Land”.According to Onwuejeogwu
Angulu’s book- Igbo Civilization: Nri Kingdom &
Hegemony (Ethnographica. pp. 22–25(1981)- the

Nri influence in Igbo land may go back as far
as
the
9th
century,https://en.wikipedia.org/wiki/Kingdom_
of_Nri - cite_note-Hrbek,_page_254-5 and royal
burials have been unearthed dating to at least
the 10th century. Eri, the god-like founder of
Nri, is believed to have settled the region
around the 1500s. The first eze Nri (King of
Nri), Ìfikuánim, follows directly after him.
According to Igbo oral tradition, his reign
started in 1043. But one historian puts
Ìfikuánim's reign much later, around 1225 CE.
There is a general agreement with my
honorable prof’s portrayalof the Igbo culture
as having a religion, a government, a system
of money, and an artistic tradition, as well as a
judicial system, but his choice to write in

English caused controversy on whether his
novel upholds a Western model which
European literalists and critics subverted or
confronted (Sickels 2011). Achebe continued
to defend his decision: "English is something
you spend your lifetime acquiring, so it would
be foolish not to use it. Also, in the logic of
colonization and decolonization it is actually
a very powerful weapon in the fight to regain
what was yours. English was the language of
colonization itself (pg. 1). It is not simply
something you use because you have it
anyway."English Language is not something
any Scholar should use derogatively against a
civilized tribe when writing both historical
and religious fact to the public.Although
Achebe later delved into the academic post in
the United State of America with the
maintenance of addressing the horrors and
implications of Nigerian 1970’s tribal wars on
Biafrans through his poetry and There was a
Country research work (Achebe 2013). As a
young man as of 1960s and 70s,the Igbo
Commonwealth Medalist should have
pioneered or at least projected Igbo tradition
in a way that will create positive impact on the
mind of Igbo youths in Nigeria and in
Diaspora because the essence of literature isto
create artistic or intellectual value, and by
deploying language in ways that differ from
ordinary usage, and not to create a picture that
will create a wrong signal against the Ibos in
the minds of non-indigenes of Igbo society.By
the Way, how do Nigerians project their
personalities and the country to the
international
community?Because
most
commonwealth societies will see Nigerian
Youths as “Lazy and uneducated as the
President Muhammadu Buhari projected along
with Corruption in a 2018 Comon Wealth
Summit!”In fact, Nigerian Police critics
hoaxed in the past against our police in
bribery and corruption. Again the international
police Association and the Institute for
Economics and Peace rated the Nigerian
police as the worst in the world. The ranking
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measured the ability of the Police to address
Internal Security Issues in 127 Countries in
four key areas of Capacity, Process,
Legitimacy and Outcomes. The ranking
showed that Nigeria under-performed on all
four domains, with a score of 0.255. There is a
disagreement with this ranking because the
Nigerian police stopped the billion and million
dollar kidnapping of Evans and other dreaded
Kidnappers (Chiamaka 2017), and that of the
dreaded threats of Ogologo and Vampire to
give Imo state peace(Stella 2017).Again
positive reports have vindicated the Nigerian

Police for bribery a and corruption but
eulogized the Police for thin skill and as
government training in reducing armed
robbery, kidnapping and human trafficking
cases in Nigeria.The way Nigerian citizens
project Nigeria to the international society will
create a schematic picture of its citizens from
the outside world. If the late Achebe defines
Osu as “…outcast, and his children, and his
children’s children forever”, then he sends a
signal that there is an indelible mark of
hereditary curses, Odium and discrimination
in Igbo land

(b) The definition is a rhetoric analysis of culture deducted from peripheral perspective of African
tradition without phenomenological skills
The late professor Chinua Achebe is a
literalist who misunderstood the scholarly
study of Osu practice, and not a Scholar in
religious studies let alone a Scholar in African
Traditional
Religion.ThereforeAchebelacks
the phenomenological skill for scientific
definition of Igbo Religion and proper
methods of penning Religion and its practices
down. In the first place, Osu practice is a
religious tradition and not a cultural practice
as many confused literalist, Scholars in Arts
and students of Literature misunderstoodi.e.
the practice of Osu is a Religious Issue and
not a cultural problem which the Late
professor defined as a “culture”. Culture is a
social activity while religion is a
transcendental practice. According to James
Hastings Characteristics of Religion (1955),
belief in the supernatural beings, especially
gods, sacred vs profane objects, places, times,
and ritual acts focused on sacred objects,
places, times are one of the most obvious
characteristics of religion. Osu practice is a
dedicated service, as a monk, to a deity in
Igbo traditional religion who’s role involve
sacred services using religious objects in
places like shrines and some Oracles, whose
role was originally believed to serve a
supernatural being -deity . It originated from
the myth of ancient Igbo land when the gods
(deities) require human sacrifices for their
efficacy (according to Igbo mythology).
Nobody can say exactly particular reasons

“servers” were needed to assist the Chief
priest of various shrines; inside the shrine
were the servers who were domesticated to the
gods to master the spiritual functions of the
Igbo deities.Contrary to Achebe’s expression
of “Osu” being an “outcast and a taboo
forever” in Things fall Apart and No Longer
at Eas, this article questions
how an
Augustinian Monk can be an outcast or be
ridiculed by the Catholic community or a
Buddhist Monk being ridiculed in India, Sri
Lanka, South Korea or in Central Asia
because Monks are the ones who separate
themselves from society and live either alone
(as a hermit or anchorite) or in an organized
community in other to devote themselves fulltime to religious life and service.Originally,
The assumed ‘Osus’ enjoyed aura of
reverence in their privileged services as
Monks who assist the priest in liturgical
services and in carrying out specific rituals for
various functions including celebration,
festivals, or according to the covenant of each
clan.Traditionally, they were regarded highly.
Respect was accorded to them as the agents
and property of Oracles though most were
forced into the spiritual carrier. In fact, the
names, Osuji, Osuagwu, Nwosu etc; did not
confer extraordinary negation; it was
declaration of piety(Charles 2012).when the
Mazi visits the shrines with his offering as
part of his regular religious rites in his
traditional religion in ancient Igbo Land, the
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Osu partake in the arrangement of the animals
(Goat, cattle, ram, Sheep, and White Cocks)
offered for propitiation in the shrine and
happily saved his own minute share which
“He” domesticate into large livestock in a
small land assigned to him by the Chief priest.
Gradually, the Osu prosper with the livestock,
as they chose a life of complete surrender to
the deities and seclude themselves from the
social world (as ascetics). They lived within
the vicinity of the shrines of major deities and
for all practical purposes exclude themselves
from routine engagement with the rest of the
community, just like the Roman Catholic
Monk
lives
a
communal
life
in
a monastery, abbey, or prioryunder a monastic
rule of life. But according to Enyi Oha ndi
Igbo blog report 2012, Osu was part of the
complex priestly system to the Igbo ritual
world, because, then, the Igbo world was a
highly spiritual system in which all the four
elements in nature were created and
symbolized :Ala (earth) Ogwuwgu/Ime muru
Ochie/Idemili (water) Agwu (wind) Anyanwu
((fire) Sun).
Achebe’s definition of Osu as a “taboo”
was contrary to the original purpose of their
development and practices in Igbo tradition,
rather he misunderstood that different shrines
of ancient Igbo communities had their various
distinctive aims for their services based on the
nature of their culture and tradition. Some
communities prefer a voluntary assistant to the
shrines’ priest, others needed a sacrificial
Lamb to the deities to save the community
from calamity (just like Jesus Christ sacrificed
himself to save the world), while few
communities forcefully dedicated to the
deity an “Innocent person” as a Monk for the
live shrine’s service. The discrimination of
Osu started at the height of the slave raid in
Igbo world in the 19th century. By then, the
Nze na Ozo title holders manufactured scary
hoaxes and propaganda against them to
demote their statute and constrict them from
economic growth by preventing them from
engaging into trade of livestock with the Diala
out of greed. It is quite unfortunate that
Achebe was ignorant of this event as it’s
evidence in his Osu’s definition. Achebe’s

definition was a duplication of an established
hoaxed propagated by Nze na Ozo during the
colonial Era when their discrimination was at
its peak. From the beginning, traditionally,
there was nothing like hereditary of as some
confusedirrationalistspropagated within the
society to gain political power and recognition
of social status.Aside from the fact that it
contradicted the Igbo view of the individual
and the world, it also totally negated the very
principle of the ritual purity of those
traditionally dedicated to the Alter of the
Mmuo (deity), according to the recent
research of Silva Enyi Oha ndi Igbo blog.Osu
in Igbo tradition did not mean slave, and
traditionally, it had no negative connotation!
In African traditional religion, places for
worship or ritual or religious activities as
regarded as sacred, including the shrine priests
and their assistance. In Bori cult tradition of
Hausa Land, the Priestesses and the helpers
(equivalent to Osu of Igbo Tradition) were
revered highly as sacred Properties of the Bori
deities to extend of mandating a “sacred”
royal priestess to carry their corpse when they
die. In fact, some scholars like John O. Hunwick
in his book,Religion and National Integration
in Africa: Islam, Christianity, and Politics in
the Sudan and Nigeria (Series in Islam and
society in Africa) (1992), that it is believed that
thought (philosophy) is an antecedent to
Yoruba religion. Values such as respect,
peaceful co-existence, Sacredness,loyalty and
freedom of speech are both upheld and highly
valued in Yoruba culture. Societies which are
considered secret societies often strictly guard
and encourage the observance of moral values.
Today, the academic and nonacademic
communities are becoming more interested in
Yoruba culture. More research is being carried
out on Yoruba cultural thought as more books
are being written on the subject.If all the
Ethnic Tribes in Nigeria had sacred value for
their Shrine’s priests and Assistance
(including Monks) in their ancient civilization,
then how come the discrimination of Osu in
Igbo Tradition since its concept of
discrimination negated the very principle of
the ritual purity of those traditionally
dedicated to the Alter of the Mmuo? The

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

93

discrimination of Osu was a conspiracy
designed by the Nze na Ozo and the priests of
Shrines during the slave trade era to edge
them out from economic dominance and
conscript them from interacting with the then
Igbo social world.And the concept of Osu’s

heredity was a hoax and propaganda
fabricated by the same agents of conspiracy to
gain political power and permit their voluntary
subordinates to gain social statute as
“freeborn.”.

(c)
(d) The definition is a fiction work writing from a subjective perspective.
If Late Professor Chinua Achebe’s work
insider) an Osu in his shrines’ service to agree
were to be taken as a “research Non-fiction
with Chinua Achebe’s definition? Because
work”, there will be a problem in validating
more than 80% of the current Traditional
Osu’s definition in Things Fall apart and No Rulers were business men and politicians who
Longer At Easebecause “Osu” practice is one
are still learning the hybridized Igbo culture
of the integral practices of Igbo Traditional
upon their conferment in this modern society
Religion which requires sense experience to
including Modern Scholars in Arts who are
get an Objective picture of the real practice. In
currently referencing academic works of
the academic study of Religion and its
1990s and 2000s. Achebe’s definition lack
practices, there is Insider vs. Outsider’s
principles of Objectivity anda paradigm shift
perspectives.Here, we need to study Religion
from Phenomenological definition of religion
‘from the underside’, if we want to thoroughly and reractices to a fictitious fabrication of
understand it. In other words, it is not
culture. After all, how many Igbo youths,
sufficient to have top-down knowledge of a
literalists, Scholars in Arts and Humanities
religion. We need also to examine how and students of literature have visited a
traditional Shrine or Oracle to acquire an
ordinary, ‘unimportant’ people operate
within a religious culture within the context: Objective knowledge of shrine practices in
what influences them and what they can (and
relation to worship of Oracle. How many Igbo
cannot) influence; how they see their role in
youths and Scholars in Literature have visited
the society and how others see it. The outsider Ala-Ugbaga shrine in Mbaise, Igwekala
views from the outside: the perspective of the
Shrine of Umunneoha, Kamalu Ozuzu Shrine
(theoretically) dispassionate observer whose
of Arochukwu in Abia state, Obohia shrine of
observation does not influence the observed.
Okwudor, Okija Shrine of Anambra state or
This can be called the academic view. In the
even Aro shrine of Nsukka in Enugu state, but
academic discipline of Religious Studies, it is
more than 90% of total youths and Igbo
sometimes called the etic perspective. While,
oriented Scholars parade with fictitious
the insider view is an experience of the propaganda of Achebe’s academic conjecture,
practitioners, the people who are engaged in
since Prof’s definition serves as a base for
and more or less committed to the group or
Igbo Scholar’s credulous analysis of Osu
religion in which they practice. In Religious
coupled with the superstitious fear instill on
Studies, the view from the inside, the
Igbo man by fanatics of Osu’s discrimination
perspective of the practitioners, is called
in Igbo communities.
the emic perspective. This is a central
That Professor Achebe is an Icon does not
distinction in the study of religion. The mean that his Osu’s definition in his fiction
Canadian scholar Wilfred Cantwell Smith works should be accepted and exaggerated as
(1999) expressed that no statement made “revered Gospel”. Many ideologies – theories
about religion can be considered valid unless
and hypothesis- have been subjected to
an insider would agree with it. By the Way rational scrutiny, intellectually criticized, and
how many traditional Rulers, Nze na Ozo title
others, scientifically disproved because of lack
Holders or the traditional chiefs in Igbo
of empirical evidence.Any review of Achebe’s
society(where Osu’s discrimination is
two fiction works will give a wrong
imagination and gross depiction on the reality
intensified by local forces) have witness (as an
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of generation curse developed by imagination
could be. What is the reality in the
imagination of a man transmitting genetic
taboos from generation to another generation,
apart from the biological errors of Imbecility,
Sickle cell anemia, Mongolian genetic disease
or Albinism which numerous “Dialas”
suffer?Late Professor Achebe’s Novels,No

Conclusion
Achebe’s Osu definition reflects his
subjective understanding of the socio-cultural
problem facing the then Igbo world in the
colonial era when Osu, as a caste system, was
a phenomenon of Igbo social cultural
discrimination and gained ground as cultural
barriers against Igbo man’s social statute and
social cohabitation in Igbo society. As the
academic work gains momentum in Nigeria
Scheme of Education through Literature
particularly, the definition was expressed with
superstitious undertone of African mythology
as opposed to phenomenological principles of
outsider’s perspective which encompasses
mythological dogma of Igbo tradition; thus an
academic
expression
defined
without
Comparative Cultural Reductionism ofIgbo
tradition and its theological revelation. In Igbo
theology, man in his society is seen as lifeforce in the Universe and endowed with
different principles or selves which link and
allow him tointeract with other beings in the
world. For instance, “Chi” links man with
God, “Eke” links him with the ancestors,
while “Obi” or breath links him with the entire
universe of life-force. The strength of a man’s
life force is manifested in his general wellbeing which includes good health, large
family, prosperity and goodstatus in society as
an Ezumezu (complete person) of each clan.
His sense of self worth, security, livelihood
etc. is all centered on the “chi” (his god). In
Igbo society, a man with traditional titles (or
spiritual title) shows a higher recognition of
purity, wealth, honour or perhaps political
firm in policy making and is placed
significantly higher in the social structure of
each clan. His social structure is determined
by a bloodline which is traced by patrilineal
linage in his clan that is characterized by

Longer At Ease and Things Fall Apart, are
fiction works i.e. stories derived from
imagination, perhaps not based on fact! In
other word, fiction writings are the
composition of Non-factual or unreal
imaginative prose texts or simply something
invented by the imagination or feigned as
most Merriam Webster Dictionaries put it.
egalitarian system in which almost everyone is
equal . There is little adjustment of the number
of valued status to the number of persons, or
fixing or limiting of persons capable of
exerting power. As many persons as can wield
power, whether through personal strength,
spiritual influence or authority can do so.
Therefore, the main credo of Igbo culture is
the
emphasis
placed
on
individual
achievement, prestige which the Osu’s
enjoyed as limited aura of reverence in their
spiritual services, and in support of the chief
priests as life shrine servers.
Igbo man’s sense of worth becomes
manifested through the recognition of his
social status which became evidence during
colonial
era
when
socio-cultural
discrimination became established through the
European factor of colonization. In fact, the
colonial powers have been described as
“bringing with them the pax Britannica at the
tip of the sword and the nozzle of the gun well
into the first quarter of the 20th century”
(Ottenberg 1960) which changed the
circumstance and profession of Osu- from the
life of shrine service to a western civic life to
improve Igbo economic situation. As response
of the dedicated increased towards the
colonial provision, there ensure a clash of
social status recognition between the “Nze na
Ozo “ title holders who considered themselves
first class political citizens of Igbo society and
the colonial masters over the appointment of
a Monk for leadership roles over them. An
imagination of this scene is an appointment
of a Catholic Monk from a Catholic monastery
in Nigeria to the position of UN West African
Representative with legislative role in Nigeria
politics. Such appointment will spark
controversy among the Nigerian politicians
because a religious devout has appeared to
“reconstruct their political conspiracy” and
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Colonialism, global culture, interruption of
develop a wrong schema against the
appointees. With the devaluation of the first western education and intervention of
Christianity than relying on Achebe’s Osu
class sense of worth, a wrong schema was
developed against the Monks which gradually hoax and fictional propaganda as they set
academic priority through the Pathways of
became a cultural dogma which survived with
Literature from the Age of Ordinary Level. In
Igbo culture into the post-colonial modern
fact, Osu was a Monk in Igbo Shrine whose
Igbo society. Between 1930 when the Late
primary role involves assistance to the Priest,
professor Chinua Achebe was born and 1958
but a profession existing without a genetic
when “Things Fall Apart” was published were
curse or hereditary profession unlike the
part of the colonial era when the cultural
descendants of the Aaron who inherited
dogma of mythical propaganda against
priestly profession in ancient Israel.Although
theIgbo traditional Monks was at its peak.
Possibly, Achebe, as a literalist, who value Late professor may be defining the Osu as a
Caste system as the current concept of the
Igbo culture from the perspective of Anambra
colonial era when the Osu’s discrimination
tradition defined Osu from the exaggerated
mythical concept of Igbo Dogma as a result of was at its peak, and not as a religious practice,
as a Scholar in Literature. Even “as a caste
the wrong schema developed by the then first
system”, the definition still sends a wrong
class traditional citizens as a result of the
signal of discrimination, odium,abhorrence
struggle for social status recognition. To
and existence of an indelibly genetic curse in
correct this wrong impression developed
against
African
traditional
monks, the blood of an Igbo Man.Therefore, the two
Masterpiece fiction works should be reviewed
Comparative Cultural Reductionism should
to amend the definition of “Osu” from the
be employed through phenomenological
Objective insider’s perspective than allowing
approach to reshape the minds of African
the propaganda and hoaxes of Nze na Ozotitle
Scholars and Scholars in African studies
towards understanding Osu practice as a holders to continue spreading through
academic Institutions and influencing
respected part of Igbo traditional religious
practices in ancient Igbo civilization which its Nigerian Youths and Scholars in African
service was lost due to influx of British
studies and through African Literature
____________________________________________________________________________.
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Abstract
Entrepreneurship Development as a Panacea to Graduate Unemployment in Ohaukwu Local
Government Area of Ebonyi State examined the widely held view that entrepreneurship
development is the key to economic growth and unemployment reduction. Major objective was to
see the extent to which entrepreneurship development could solve the problem of graduate
unemployment in Ohaukwu Local Government Area of Ebonyi State. Specific objectives were to
ascertain the entrepreneurial skills needed by graduates to reduce graduate unemployment in
Ohaukwu Local Government Area of Ebonyi State;and to determine the available
entrepreneurship development agencies with programmes for reducing graduate unemployment
in Ohaukwu Local Government Area of Ebonyi State. Survey design was used. Sample used was
150 out of a population of 240. Mean and standard deviation were used to analyse the research
questions. Chi-square was used to test the hypotheses at 0.05 level of significance. The paper
found that there were seven entrepreneurial skills and four entrepreneurial development
agencies with programmes for enhancing entrepreneurial development for reducing graduate
unemployment in Ohaukwu Local Governmen of Ebonyi State. The paper recommended that
sensitization seminars should be organized for unemployed graduates in Ohaukwu by good
spirited individuals to create awareness of the skills needed and entrepreneurial development
agencies available for reducing graduate unemployment.
Keywords: Entrepreneurship Development, Panacea, Graduate Unemployment
Introduction
Entrepreneurship is a factor of production that
combines other factors to produce goods and
services. The economy will grow and employ
more people to reduce unemployment when
there are many entrepreneurs who are willing
to take risks by setting up business ventures in
an economy (Nagarajan, 2012). Entrepreneurs
are the people who drive the world economy.
In every country, they are men and women
who take business risks by identifying
business opportunities, getting the resourcesmen, materials, machines and money and
combining them in the right proportions to
produce goods and services they sell to make
profits. They are the innovators who introduce

new products to the market. Any country
without entrepreneurs will not develop fast.
According to Idam (2014), the impressive
growth in the emerging economies, notably
that of Brazil, Russia, India and China has
been driven by innovative entrepreneurial
revolution. Consequently, it has been
established
that
entrepreneurship
will
contribute to growth and employment creation
in emerging and the least developed
economies (Naude, 2011).
Entrepreneurship development is a
specially designed training programme meant
to train people in entrepreneurial skills. People
who do not have entrepreneurial skills and
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traits can be motivated through special
training on entrepreneurship to become
entrepreneurs (Nagarajan, 2013;Osemeke,
2012). In Nigeria, the government has gone
ahead to set up institutions and agencies to
provide support services to entrepreneurs. The
setting up of the National Directorate of
Employment and similar institutions by the
federal government was to train people in
entrepreneurship skills such as production,
marketing,
finance,
management,
identification of new business oppo rtunities,
alternative suppliers and market, sources of
finance, cash flow analysis, record keeping
and to think and act in an entrepreneurial
way(Owualah,1999).
It has been established that through
entrepreneurship development programmes,
the ability and willingness to take calculated
risks can be induced into a person or group by
training in entrepreneurship. Entrepreneurship
has the potency to generate employment in the
economy thereby reducing unemployment
(Anyadike et al, 2012). Entrepreneurship has
been introduced into the educational curricula
of secondary and tertiary institutions in
Nigeria.Every undergraduate in Nigerian
universities, polytechnics and other tertiary
institutions must study entrepreneurship. The
aim is to prepare undergraduates for selfemployment after graduation instead of
becoming job seekers, they will become job
creators.
The International Labour Organisation
(ILO) defines the unemployed as numbers of
the economically active population who are
out of work but available for and seeking
work. Fajana (2000), saw unemployment as a
situation where people who were willing and
capable of working were unable to find
suitable
employment.
Graduate
unemployment has assumed a dangerous
dimension in Nigeria in the past few years. It
is even worse now that the economy is in a
recession as a result of COVID-19. Banking
and manufacturing sectors have been worst
hit, with hundreds of thousands of workers
losing their jobs in the past five years. A
panacea, according to Sinclair (2012)1. is
something that is supposed to be a cure for

any problem or illness. It is belief of the
researchers that entrepreneurship will be a
panacea to graduate unemployment in
Ohaukwu Local Government Area of Ebonyi
State.
Statement of Problem
There is graduate unemployment in Nigeria
due to the fact that the economy is shrinking
instead of expanding. Business firms in the
various sectors of the national economy have
closed down all over the country and throwing
thousands of people into the unemployment
market due to COVID-19. Graduate
unemployment is caused by many factors. The
universities and other higher institutions are
graduating over 500,000 graduates every year
into the already saturated labour market
without any hope for improvement. The
curricula for higher education are out of tune
with industry needs and so higher institutions
in Nigeria are producing unemployable
graduates. The current depression caused by
slump in oil prices in the international market
is another cause. Boko Haram war in the
North East Region of Nigeria is also a cause
as it has dislocated people and the economy of
the whole region thereby throwing graduates
into unemployment market. Militant activities
in oil rich Niger Delta Region has destroyed
oil and gas infrastructure thereby throwing
people into unemployment and making it hard
to employ graduates. Given the above grim
situation, and the fact that entrepreneurship
can still help to revive the economy and
generate more employment, the problem of
the study becomes: what are the
entrepreneurial skills needed by graduates for
reduction of undergraduate unemployment?
What are the entrepreneurship development
agencies with programmes for reduction of
undergraduate unemployment?
Objective of the Paper
The main objective of the paper is to
determine
the
extent
to
which
entrepreneurship development was a panacea
to graduate unemployment in Ohaukwu Local
Government Area of Ebonyi State. Specific
objectives were:
To ascertain the entrepreneurial skills
needed by graduates to reduce graduate
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2.

1.

2.

1.

2.

unemployment
in
Ohaukwu
Local
Government Area of Ebonyi State.
To ascertain the entrepreneurial development
agencies
with programmes for reducing
graduate unemployment in Ohaukwu Local
Government Area of Ebonyi State;
Research Questions
The following research questions guided the
study:
What are the entrepreneurial skills needed by
graduates to reduce graduate unemployment in
Ohaukwu Local Government Area of Ebonyi
State?
What are the entrepreneurial development
agencies with programmes for reducing
graduate unemployment in Ohaukwu Local
Government Area of Ebonyi State?
Research Hypotheses
The following null hypotheses tested at 0.05
level of significance guided the study:
There is no significant relationship between
entrepreneurial skills needed by graduates and
the reduction of graduate unemployment in
Ohaukwu Local Government of Ebonyi State.
There is no significant relationship between
entrepreneurship development agencies with
programmes and the reduction in graduate
unemployment
in
Ohaukwu
Local
Government Area of Ebonyi State.

Review of Related Literature
Conceptual Framework
Entrepreneurship is the willingness and
ability of an individual to seek out investment
opportunities, establish and run an enterprise
successfully. An entrepreneur is an individual
who has the ability and talent to seek out
business opportunities, evaluate them, gather
the necessary resources to take advantage of
them and initiate appropriate actions to ensure
success. Entrepreneurial success is simply a
function of the ability of an entrepreneur to
see opportunities in the marketplace, initiate
changes (or take advantage or change) and
creates value through solutions (Ile, 2011).
Entrepreneurship demands that the individuals
should be prepared to assume a reasonable
degree of risks, be a good leader in addition to
being highly innovative.

Two types of entrepreneurship are
opportunity based entrepreneurship and
necessity based entrepreneurship. Opportunity
– based entrepreneurship occurs when an
entrepreneur perceives a business opportunity
and chooses to pursue it. Ernst and Young
(2009) in a survey found that majority of
entrepreneurs said they saw economic
slowdown as the perfect time to pursue new
market
opportunities.
Necessity-based
entrepreneurshipoccurs when an entrepreneur
is left with no other viable option to earn a
living. It is borne not as a choice but
compulsion which makes him or her choose
entrepreneurship as a career.
Entrepreneurship development, on the
other hands, has been defined as the process of
enhancing
entrepreneurial
skills
and
knowledge through structured training and
institutional building programmes. It aims to
enlarge the base of entrepreneurs in order to
hasten the pace at which new ventures are
created (Osemeke, 2012). It also accelerates
employment generation and economic
development.Entrepreneurship helps people to
turn their dreams into reality by infusing the
entrepreneurial spirit in them which would not
have been possible without entrepreneurship
development. The main objectives of
entrepreneurial development programmes are:
to motivate people to take up entrepreneurial
ventures; to develop, strengthen and sharpen
entrepreneurial skills; to help people in the
selection of the products to manufacture or the
services to provide; to understand the market
trends of different products and to identify the
demand supply gap; to impart the required
managerial skills necessary to run successful
business ventures; to expose the participants
to the various processes and procedures
involved in setting up an enterprise; to expose
the participants to the various financial
assistance schemes available in banks; to
make the participants aware of the
legal/statutory requirements to be complied
with in starting and running an enterprise and
to help participants know about the various
incentives offered by government and its
agencies to entrepreneurs (Nagarajan (2012).
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Entre preneurs must have certain skills. Skill
has been defined by Horneby (2004), as the
capability to accomplish something with
precision and the ability to perform a function
acquired or learnt with practice. Skill is the
capacity to actually do something and effect a
concrete change. Skills development means all
the efforts that allow somebody to learn to do
something better than before or do something
new that has not been done before and which
results in concrete change in their lives and
livelihoods. These skills include: production,
organizational, financial and managerial.
Others include conceptual, human relations
and technical skills (SDC,2006; Osemeke,
2012).
The Federal Government of Nigeria aware
of the need to promote entrepreneurship in the
country has given various incentives to
entrepreneurs as follows (Ile, 2011): direct tax
incentives, pioneer industry status, tariff
incentives, financial incentives – SME funds
of N220billion at the Central Bank of Nigeria,
Agricultural Credit Guarantee Scheme and
Agricultural
Development
Programme,
establishment of industrial estates or cluster
zones by some states, establishment of fund
for small scale industries by many state
governments and establishment of investment
companies – to prepare feasibility studies and
other activities to mention but a few.
Nigerian governments, particularly since
the Structural Adjustment Programme of mid
1980s, have put in place policies and
programmes aimed at entrepreneurship
development, as a means of employment
generation, poverty alleviation and rapid
economic
development.
The
major
programmes set up are: Small and Medium
Industries
Equity
Investment
Scheme
(SMIEIS), Bank of Industry (BOI), Nigerian
Agricultural Cooperative Rural Development
Bank (NACRDB), Microfinance Banks, The
National Directorate of Employment (NDE),
Small and Medium Enterprises Development
Agency of Nigeria (SMEDAN), Establishment
of Entrepreneurship Development Centers
•
(EDCs) and Youth Enterprise with Innovation
•
in Nigeria (You WIN).

Despite the incentives rolled out by the
federal and state governments, unemployment
still persists in the Nigerian economy mostly
among graduates. The International Labour
Organization (ILO) defines the unemployed as
numbers of the economically active
population who are either without work but
available or seeking for work, including
people who have lost their jobs and those who
have voluntarily left work (World Bank,
1998).
According
to
Fajan
(2000),
unemployment refers to a situation where
people who are willing and capable of
working are unable to find suitable paid
employment. It is one of the macro economic
problems which every responsible government
is expected to monitor and regulate. The
higher the unemployment rate in an economy,
the higher would be the poverty level and
associated welfare challenges (Fajan, 2000;
Alao, 2005; and Wikipedia, 2010).
In their study of unemployment in Nigeria,
Adebayo (1999), Alanana (2003), Echebiri
(2005), Ayinde (2008), Morphy (2008) and
Awogbenle and Iwuamadi (2010) identified
the main causes of graduates unemployment
in Nigeria to include the rapidly growing
urban labour force arising from rural- urban
migration. The second cause is the rapid
population growth. The 2006 census put
Nigeria’s population at 140million and this is
projected to hit 180million by 2020 at a
growth rate of 3.2% (NPC, 2009). High
population growth rate results in rapid growth
of labour force which outstrips the labour
demand. Thirdly, Nigerian tertiary institutions
teach outdated curricula which produce
graduates without employable skills. Lastly,
the rapid expansion of educational system has
led to increase in the supply of manpower
above demand.

Theoretical Framework
The study is guided by two theories of
entrepreneurship-theoryof risk bearing and
theory of opportunity (Nagarajan, 2012):
Theory of Risk-Bearing
The theory of risk bearing by Richard
Cantillon states that entrepreneurs are risk
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bearing agents of production. They buy factors
of production at certain prices, combine them
to produce products which they sell at
uncertain prices. He concluded that readiness
to bear risk is the critical factor for an
entrepreneur. This theory relates well to the
study. Risk bearing is one of the traits and
functions of an entrepreneur. Nigerian
graduates especially those from Ohaukwu
Local Government Area in Ebonyi State must
learn
entrepreneurship
during
their
undergraduate years so as to become selfemployed or employers of labour. This will
help to reduce the number of unemployed
graduates in the council.
Theory of Opportunity
Theory of Opportunity was propounded by
Peter Drucker. The theory states that
entrepreneurs always search for change,
respond to change and exploit it as an
opportunity. Entrepreneurs shift resources
from areas of low productivity and yield to
areas of higher productivity and yield.
Innovation is the specific instrument of
entrepreneurship.
He
stated
that
entrepreneurship is a behavior rather than a
personality trait. The behavior can be
cultivated by a systematic process of
innovation. He listed seven areas for
innovative opportunity as the unexpected
success, the unexpected failure and the
unexpected event; the incongruity between
reality and the assumption about reality;
innovations based on process need; changes in
industry structure or market structure that
catches everyone unaware; demographics;
changes in perception, mood and meaning and
new knowledge both scientific and non
scientific. This theory relates well with one of
the functions of an entrepreneur which is
seizing opportunities and exploiting them.
Entrepreneurs must seize opportunities
available in the economy. Unemployment
among Nigerian graduates can be reduced or
totally
eliminated
if
they
become
entrepreneurs.

Empirical Framework
…Banjoko (2016) conducted a study o n
“Entrepreneurial
Skills
Required
by

Craftsmen for Sustainable Development in
Building Construction Industries in Lagos
State”. Six objectives, six research questions
and six hypotheses were stated, answered and
tested respectively. Method of study was
survey design. Population of study was 302
(68 teachers, 19 construction technicians and
225
registered
building
construction
entrepreneurs). A structured questionnaire
containing 135 items on the various
entrepreneurial skills required by building
construction craftsmen, was used to gather
data for answering the research questions
using mean and standard deviation while
ANOVA was used to test the hypotheses at
0.05 level of significance. The study found
that entrepreneurial skills required by the
construction craftsmen in Lagos State were 18
planning skills, 28 managerial skills, 11
financial skills, 24 marketing skills, 34 human
relations skills and 18 communication skills.
Ogbuanya and Bakare (2014) carried out a
study on “Mechatronics Skills Required for
Integration
into
Electrical/Electronics
Engineering Technology Programmes in
Polytechnics for Sustainable Employment of
Graduates in Nigeria.” Two research questions
and two hypotheses guided the study. A
survey research design was used for the study.
The population of the study was 400 (350
electrical/electronics
teachers
and
50
electrical/electronics field workers). Stratified
random sampling technique was used to select
a sample of 125 teachers while the 50 field
workers were used. A structured questionnaire
with 56 items was administered to 175
persons. Mean was used to analyse the
questionnaire while student’s t-test was used
to test the hypotheses at 0.05 level of
significance. The study found 56 mechatronics
skills
required
for
integration
into
electrical/electronics
programme
in
polytechnics for sustainable employment of
graduates. The study recommended that all the
skills identified should be integrated into
electrical/ electronics technology programmes
in polytechnics in Nigeria.
Bakare (2012), carried out a study on
Development of Entrepreneurship Skills in
Electrical Installation and Maintenance
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purposively selected. Judgmental sampling
Practice Required by Students in Technical
technique was used. Instrument for data
Colleges in South Western Zone of Nigeria.
He used survey design. Population of the collection was a questionnaire containing 10
items structured on a 5 point Likert Type
study was 63 (48 instructors and 13
Scale- Strongly Agree (SA); Agree (A);
installation professionals). Data was collected
Undecided (UD); Strongly Disagree (SD) and
using
structured
questionnaire.
Three
Disagree (D) with assigned values of 5, 4, 3, 2
objectives, research questions and hypotheses
and 1 respectively. Research questions were
were
stated,
formulated
and
tested
analyzed using mean and standard deviation
respectively. Mean was used to answer the
research questions while the hypotheses were while the hypotheses were tested using chisquare. One hundred and fifty copies of the
tested with student’s t-test at 0.05 level of
questionnaire were distributed to respondents
significance. The study found that all
but only 120 copies were returned. Analyses
developed entrepreneurship skills in electrical
installation and maintenance practices were of the research questions were based on 120
copies of the questionnaire returned by the
needed by students in technical colleges in
respondents. Return rate was 80%. Condition
South Western Nigeria.
for accepting that respondents agreed on an
Omolola (2012) carried out a study on
“Supervisory Skills in Building Construction
itemwas that the mean score must be equal to
Required by Building Technology Teachers in
or greater than 3.0 while standard deviations
Technical Colleges in Ondo State.” Four score should be less than 1.0. In the test of
research questions and four hypotheses were
hypotheses, HO (null hypothesis) was
formulated and tested. The population of the accepted if Chi-square table value was greater
study was 51 (35 building technology teachers
than Chi-square calculated value.
and 26 supervisors in the building industry). A
survey design was used. Instrument for data
Data Presentation And Analysis
collection was a structured questionnaire.
Research Questions 1
Mean and standard deviation were used to
What are the entrepreneurial skills needed by
analyse the data for answering the research
graduates to reduce graduate unemployment in
questions while student’s t-test was used to Ohaukwu Local Government Area of Ebonyi
test the hypotheses at 0.05 level of
State?
significance. The study found that 15
Table 4.1: Summary of respondents’ views
supervisory skills in bricklaying and
and mean scores of significant difference
concreting; 17 supervisory skills in
between skills needed by graduates and
carpentry/joinery; 12 supervisory skills in
reduction of graduate unemployment in
plumbing/pipefitting and 17 supervisory skills
Ohaukwu L.G.A. of Ebonyi State showed that
in painting/decorating were required by graduates needed seven entrepreneurial skills,
building technology teachers. It was
namely:
production,
organizational,
recommend that those supervisory skills found
managerial, financial, conceptual, human
should be used in training building technology relations and technical skills. Mean score for
teachers in Ondo State through workshops and
each skill was greater than 3.0 and ranged
seminars.
from 4.3 to 4.8. Standard deviation score for
each skill was less than 1.0. It ranged from
Methodology
The study used survey design. The area of 0.40 to 0.47. The standard deviation values
study was Ohaukwu Local Government Area clustered about the mean, showing
of Ebonyi State. The population of
homogeneity in agreement by the respondents.
unemployed graduates at 3/12/19 was 240 out
They agreed that graduates needed all the
of which the sample size of 150 was
seven skills
. Table 4.1: Summary of respondents’ views and mean scores on significant difference
between entrepreneurial skills and reduction of graduate unemployment in Ohaukwu
L.G.A. of Ebonyi State
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S/N Entrepreneurial
development
agencies
6
Bank of Industry and Microfinance
Banks
7
Youth Enterprises With Innovation
in Nigeria
8
Small and Medium Enterprises
Development Agency of Nigeria
9
National
Directorate
of
Employment
10 Entrepreneurial
development
agencies are available to assist in
reducing graduate unemployment
Grand Total
Grand Mean
S/N Entrepreneurial Skills
SA
1
Graduates need production skills 50
2
Graduates need organizational 70
and managerial skills
3
Graduates need financial and 80
conceptual skills
4
Graduates need human relations 100
and technical skills
5
Graduates need entrepreneurial 90
skills to reduce unemployment
Grand Total
Grand Mean
Source: Field survey, 2020

SA A

UD SD D

Total

X SD

Rmk

40

40

20

10

10 120

3.8

0.38 Agree

50

50

20

0

0

120

4.3

0.39 Agree

40

60

20

0

0

120

4.2

0.38 Agree

60

50

10

0

0

120

4.4

0.41 Agree

60

40

20

0

0

120

4.3

0.39 Agree

A
60
50

UD
10
0

SD
0
0

D
0
0

Total
120
120

21.0 1.95
4.20 0.39
X SD
Rmk
4.3 0.40
Agree
4.6 0.44
Agree

40

0

0

0

120

4.7

0.45

Agree

20

0

0

0

120

4.8

0.47

Agree

30

0

0

0

120

4.8

0.47

Agree

23.3 2.23
4.66 0.45

Research Question 2
What are the entrepreneurial development agencies that can help reduce graduate
unemployment in Ohaukwu Local Government Area of Ebonyi State?
Table 4.2: Respondents’ views and mean
scores of significant difference between
entrepreneurial development agencies and
graduate unemployment reduction showed
four agencies, namely: Bank of Industry and
Microfinance Banks; Youth Enterprises with
Innovation in Nigeria; Small and Medium
Enterprises Development Agency of Nigeria
and the National Directorate of Employment.
Mean score for each skill was greater than 3.0
and ranged from 3.8 to 4.3. Standard deviation
score for each skill was less than 1.0. It ranged
from
0.38
Response Observed
Expected
O
E
Yes
120
60
No
0
60
Total
120
120

to 0.41. The standard deviation values
clustered about the mean, showing
homogeneity in agreement by the respondents.
They agreed that the four development
agencies could help in reducing graduates’
unemployment
in
Ohaukwu
Local
Government Area in Ebonyi State.
Table 4.2: Summary of respondents views and
mean scores on significant difference between
entrepreneurial development agencies and
reduction in graduate unemployment in
Ohaukwu L.G.A. of Ebonyi State
O–E

(O -E)2

∑(O-E)2

60
-60
-

3600
3600
x

60
60
120
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Response Observed
O
Yes
100
No
20
Total
120

Expected
E
60
60
120

O–E

(O -E)2

∑(O-E)2

40
-40
-

1600
1600
X

26.67
26.67
53.34

Source: Field
survey, 2020

Testing Hypotheses
Hypothesis 1
120 was greater than Chi-square critical value
HO: There was no significant relationship
between the entrepreneurial skills needed by of 3.841, HO was rejected while Hi was
accepted, showing that there was significant
graduates and the reduction in graduate
difference and that the result was statistically
unemployment
in
Ohaukwu
Local
significant. The evidence was that “there was
Government Area of Ebonyi State.
a significant relationship in the mean scores of
Hypothesis 1 was tested using Table 4.1 and
respondents between the entrepreneurial skills
table 4.3. Table 4.1 showed that the grand
needed by graduates and the reduction in
mean score for respondents was 4.66 with
graduate unemployment in Ohaukwu Local
standard deviation score of 0.45 while ChiGovernment Area of Ebonyi State.” In other
square calculated value was 120 (see table 4.3
words,
Ohaukwu
graduates
needed
below). With 1 degree of freedom at 0.05
entrepreneurial skills to reduce graduate
level of significance, Chi-square critical value
unemployment
is 3.841. Since Chi-square calculated value of
.
Table 4.3: Observed and Expected Frequency for Testing Hypothesis 1
Source: Field Survey, 2020
Hypothesis 2
HO2: There was no significant relationship between entrepreneurial development agencies
and the reduction of graduate unemployment in Ohaukwu Local Government Area of
Ebonyi State.
Hypothesis 2 was tested using data on table
difference and that the result was statistically
4.2 and table 4.4. Table 4.2 showed that grand
significant. The evidence was that “there was
mean score for respondents was 4.20 and
a significant relationship in the mean scores of
standard deviation score was 0.39 while Chirespondents
between
entrepreneurial
square calculated value was 53.34 (see table
development agencies and the reduction of
4.4). With 1 degree of freedom at 0.05 level of
graduate unemployment in Ohaukwu Local
significance, Chi-square critical value was
Government Area of Ebonyi State.” In other
3.841. Since Chi-square calculated value of words, the entrepreneurial development
53.34 was greater than Chi-square critical
agencies would help to reduce graduate
value of 3.841, HO was rejected while Hi was
unemployment
in
Ohaukwu
Local
accepted, showing that there was significant
Government
Area
of
Ebonyi
State
.
Table 4.4: Observed and Expected Frequency for Testing Hypothesis 2
Source: Field Survey, 2020

Discussion of Findings
Test of Hypothesis I
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Test of hypothesis 1 found that “there was
a significant relationship in the mean scores of
respondents between the entrepreneurial skills
needed by graduates and the reduction of
graduate unemployment in Ohaukwu Local
Government Area of Ebonyi State.” In other
words, those entrepreneurial skills were
needed by Ohaukwu graduates for reduction
of unemployment. They were production,
organizational,
managerial,
financial,
conceptual, human relations and technical
skills.The finding was consistent with the
findings of Banjoko (2016), who found from
his study that craftsmen in building
construction industry in Lagos State needed
entrepreneurial skills- planning, managerial,
human relations and communication skills. It
agreed also with Ogbuanya and Bakare
(2014), that found 56 mechatronics skills
needed
for
integration
into
electrical/electronics
programmes
in
polytechnics for sustainable employment of
graduates and Bakare (2012) who found that
all developed entrepreneurship skills in
electrical installation and maintenance
practice were needed by students in technical
colleges in South Western Nigeria. They
showed that entrepreneurial skills were needed
by graduates of higher institutions for selfemployment in order to reduce graduate
unemployment. Ohaukwu graduates must
develop the entrepreneurial skills for
employment in the industries or for selfemployment.
Test ofHypothesis 2
Test of hypothesis 2 found that “there
was a significant relationship in the mean
scores
of
respondents
between
the
entrepreneurial development agencies and the
reduction of graduate unemployment in
Ohaukwu Local Government Area of Ebonyi
State.” In other words, the entrepreneurial
development agencies would help to reduce
graduate unemployment in Ohaukwu Local
Government Area of Ebonyi State. The
entrepreneurial development agencies whose
programmes could help to reduce graduate
unemployment in the local government
included-Bank of Industry and Microfinance
Banks; You WIN-Youths Enterprises With

Innovation in Nigeria; SMEDAN-Small and
Medium Enterprises Development Agencies
of Nigeria and the National Directorate of
Employment. The Bank of Industry gives soft
loans to graduates to set up small scale
businesses with low interest rate and up to five
years. Microfinance banks give micro loans to
individuals and small scale enterprises. You
WIN gives loans of between N1million and
N10million to qualified graduates to execute
their business plans and ideas. SMEDAN
supports medium and small scale enterprises
and trains youth corpers on entrepreneurship.
Finally, the National Directorate of
Employment trains youths and unemployed
graduates on vocational skills acquisition,
employment counseling and enterprise
creation. Ohaukwu graduates could take
advantage of these agencies’ programmes to
get entrepreneurial skills for self employment
or employable skills for gainful employment
in the various industries. The finding was
significant even though no previous study had
been done on it in Ohaukwu L.G.A. as it
would help to reduce graduate unemployment
in the local government.
Conclusion
The conclusions drawn from the study
were: that the development of entrepreneurial
skills, namely- production, organizational and
managerial, financial, conceptual, human
relations and technical by graduates would
help to solve the problem of unemployment
among graduates in Ohaukwu Local
Government Area of Ebonyi State; secondly,
government entrepreneurial development
agencies such as Bank of Indusrty, You Win,
SMEDAN and NDE had programmes that
would help reduce graduate unemployment in
Ohaukwu Local Government Area.

Recommendations
The study recommended that seminars
should be organised to sensitize Ohaukwu
graduates on entrepreneurial skills they must
develop in order to run their own businesses
as self-employed graduates who could also
employ other unemployed graduates to reduce
graduate unemployment in the local
government; the entrepreneurial development
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agencies and their programmes and the
available government incentives for enhancing
entrepreneurship development that could

reduce graduate unemployment in local
government.

References
Abimbola, O. H & Agboola, G.M. (2011). Environmental factors and entrepreneurship development in
Nigeria.,Journal of Sustainable Development in Africa, 13(4), 166-176 Retrieved from www.jsdafrica.com
Adebayo A (1999). Youth unemployment and National Directorate of Employment self- employment
programmes. Nigerian Journal of Economics and Social Studies 41(1): 81-102.
Adejuno, G. (2001). Indigenous entrepreneurship development in Nigeria: Characteristics, problems and
prospects. Advances in ManagementJournal of Department of Business Administration,
University of Ilorin, Nigeria, 2(1), 112-122.
Agboli, M. & Ukaegbu, C.C (2006). Business environment and entrepreneurial activity in Nigeria:
Implications for industrial development. Journal of Modern African Studies. 44(1), 1-30
Alanana, O.O. (2003). Youth unemployment in Nigeria: Some implications for the third millennium.
Global Journal of Social Science 2(1): 21-26.
Amadasun. B.A. (2003). Entrepreneurial roles and factors affecting entrepreneurship, Journal of
Professional Administration, April-June, ( 5) 2, ISSN U 18-81622
Amaeshi, U.F (2005). Entrepreneurship, Enugu Publisher Ltd
Anyadike, N., Ikechukwu, E.J., Okechukwu U.K. (2012). Entrepreneurship development and
employment generation in Nigeria: Problems and prospects, Universal Journal of Education and
General Studies, 1(4), 88-102, April, 2012
Awogbenle, A.C., & Iwuamadi, K.C. (2010). Youth unemployment: entrepreneurship development
programme as an intervention mechanism, African Journal of Agricultural Resources 3(7): 465468
Binks, M., & Vale, P. (1990). Entrepreneurship and economic change. London: McGraw Hill.
Fajana, S. (2000). Functioning of the Nigerian labour market, Lagos: Labonfin and Company.
Idam, L. E., (2014). Entrepreneurship development in Nigeria: A review. IOSR Journal of Business
Management, (16) I, 01-07, Ver. IV (Jan. 2014), www.iosrjournals.org.
Ile, N.M. (2011). Entrepreneurial development: The Nigerian perspective, Enugu Nigeria: Bencilia
Ventures
IMF
(2013).
World
economic
outlook
report.
Retrieved
from
world-economicoutlookfindthedata.org/1/4135/Nigeria.
Kanothi, R.N. (2009). The dynamics of entrepreneurship in ICT: Case of mobile phones downstream
services in Kenya. Working Paper, No. 466, Institute of Social Science, the Netherlands.
Nagerajan, K. (2012). Project management, 6e, New Delhi-India: New Age International Publishers.
National Bureau of Statistics (2009). Social statistics in Nigeria. Abuja: The NBS Publication.
National Population Commission and ICF Macro (2009). Nigeria demographic and health survey 2008.
Abuja, Nigeria: National Population Commission and ICF Macro.
Naude, W. (2011). Entrepreneurship and economic development, United Nations University. Retrieved
from http://unu.edu-publications-WIDR Angel-Article.
Okafor, E.E., (2011). Youth unemployment and implications for stability of democracy in Nigeria.
http//wwwjsdfrica.com
/jsda/v13no1spring2011A/PDF/Youth%20unemployment%20andimplications%20For%20Stabili
ty%20of%20Democracy%20 (Okafor) pdf
Oladele, P.O., Akeke, I., & Oladunjoye, O. (2011). Entrepreneurship development: A panacea for
unemployment reduction in Nigeria. Journal of Emerging Trends in Economics and

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

107

Management Sciences (JETEMS) 2 (4): 251-256 © Scholarlink research institute Journal, 2011
(ISSN: 2141-7024). Jetems.scholarlinksearch.org
Osemeke. M. (2012). Entrepreneurial development and intervention agencies in Nigeria, International
Journal of Business and Social Science, ( 3) 8, (special issue- April 2012)
Owuala, S.I., (1999). Entrepreneurship in Small Business Firms, Lagos: GMAG Investment Ltd
Oyellola, O.T., Ajiboshi, I, O., Raimi, L., Raheem, S. & Igwe, C.N (2013). Entrepreneurship for
sustainable economic growth in Nigeria. Journal of Sustainable Development Studies 2(2), 197215. Retrieved from www.worldsustainable.org/index.php
Salami, C.G.E. (2013 July). Youth unemployment in Nigeria: A time for creative intervention.
International Journal of Business and Marketing Management, 1 (2), 18-26 Retrieved from
www.resjournal.org/IJBMM/pdf
Sinclair, J. (2012). BBC dictionary, Ontisha: Africana Fep Publishers Ltd
Small and Medium Industries Equity Investment Scheme (2001). Guidance for Beneficiaries, Lagos:
CBN Press
Swiss Development Cooperation (2006). Vocational skills development: The key to employment and
income
Thaddeus, E. (2012). Perspectives: entrepreneurship development and growth of enterprises in Nigeria,
Entrepreneurial Practice Review 2(2), 31-35.
UNDP (2006). World development report. Retrieved from www.nationmaster.com/graph/ecohumdeyind
Yusuf, I.A. (2011). Rising gross domestic product, rising poverty. Retrieved from
www.nationonlineg.’’]net/2011/index.php/bussiness/38561
29. www.wikipedia.com

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

108

Business Cycle and Macroeconomic shocks in the Nigerian
Economy
Nwosu Chinedu Anthony
Department of Economics, Alvan Ikoku Federal College of Education, Owerri

Abstract
This study focused on business cycles and macroeconomic shocks in Nigeria. The motivation
behind this study came from the observed economic fluctuations experienced in Nigeria and
inadequate research attention accorded to business cycle research. We analyzed the role of
structural parameters and effects of macroeconomic shocks on the evolution of business cycle of
the Nigerian economy utilizing time series data from 1970 to 2014 using New Keynesian
theoretical DSGE model. We adopted the work of Smets and Wouters (2007) as a baseline model
estimated with Bayesian method. Our results showed that theory-based shocks contributed in
explaining that the Nigerian business cycle is driven by both real and nominal shocks. Findings
of this study show that prices and wages are sticky, investment adjustment cost is high and
elasticity of consumers` habit formation is high. This shows the importance of factors which
affect consumption in explaining business cycle phenomenon in the Nigerian economy. A key
finding of the study is that output cost of disinflation (the sacrifice ratio) is high at 1.49 which
implies that the monetary authorities attached more weight to output stabilization than price
stability in the conduct of monetary policy. This study recommends that documenting business
cycles, their dating and turning points, as well as analysis of the periods of booms and bursts
should become major research efforts in the immediate future in the economy to provide
stabilization policy-making guide.
Keywords: Macroeconomic shocks, Business cycle, New Keynesian, DSGE
JEL Code: C11,C61, D58.
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1.

Introduction

..Business cycle research have been devoted to
finding out the sources of economic
fluctuations and its policy implications. Even
though the effect of business cycle is usually
felt in the different sectors of the economy, its
determinants are not easily identifiable.
Economic fluctuations have both negative and
positive effects on general economic and
social welfare which is why macroeconomic
policy centers mainly on addressing issues
emanating
from
business
cycle.Generally,business cycle is regarded as
the downward and upward movement of gross
domestic product (GDP) around its long-term
growth trend between periods of relative rapid
economic growth (expansions ) and periods of
relative stagnation or decline (contractions)

(Burns and Mitchell,1946).Despite being
termed cycles, its occurrence can prove quite
unpredictable. Typically, business cycle is
pervasive because it alters the course of major
macroeconomic variables like total output,
income, employment, trade etc. It is recurrent
but not periodic as it occurs at irregular
intervals. It is persistent as recessions are
followed by further recessions while growth is
followed by further growth and cycles differ
in terms of their length and severity.
According to Alege (2008), there is always a
shock behind economic fluctuations which
constitutes the origin of a cycle.
Frisch (1933) and Slusky (1937) had linked
shocks and cycles in the Frisch-Slusky
paradigm.Frisch
(1933)
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definedmacroeconomic
shockas
exterior
impulses that hit the economic mechanism
that initiates free oscillations in economic
activities while Slusky (1937) saw business
cycle as a consequence of several impulses
that affect aggregate demand and supply.
Slutsky opined that moving sums of random
variables could produce time series that
looked like the movements of economic time
series as sequences of rising and falling
movements with marks of certain approximate
uniformities and regularities. These definitions
anchor on the thesis that shocks or impulses
that hit the economy is propagated and
amplified through the system which triggers
fluctuations.
Following
Frisch-Slusky
paradigm, business cycle has three main
components:
the
shock,
propagation
mechanism and the cyclical fluctuations. The
shock initiates a movement in economic
activity while propagation mechanism
transmits the shock to the economic system
over
time
resulting
to
economic
fluctuation.Shocks
are
classified
into
exogenous (external) and endogenous
(internal) shocks. Exogenous shocks may
include wars, new inventions, crop failures,
natural disaster, change in government etc.
Endogenous shocks emanate from the
workings of the economy which may include
supply shocks, changes in monetary or fiscal
policy, and changes in consumer spending etc.
Theory-based business cycles build on a
propagation mechanism which amplifies
shocks. In particular, modern business cycle
researches are divided into the shocks which
they emphasized. RBC models emphasizes
that technological shocks are considered as the
main cause of economic fluctuations. On the
other hand, new Keynesian theoretical model
regard cycles as a failure of the economic
system. Therefore, new Keynesian models
rely on financial frictions, sticky prices and
monetary shocks or other adjustment failures
as the propagation mechanism. In this
category, both technological shocks and
monetary shocks are considered to be
important sources of economic fluctuations.
Early real business cycle models assume the
existence of just one supply shock driving

economic fluctuations. However, in thenew
Keynesian DSGE framework, multiple of
shocks can be included. For instance, Smets
and Wouters (2003) included ten structural
shocks to identify the driving forces behind
business cycle fluctuations in Euro zone.
Typical structural shocks in DSGE model
include productivity shock , labour supply
shock,preference shock,
shock to the
investment
adjustment
cost
function,
government spending shock,price mark-up
shock in the goods ,wage mark-up shock in
the
labour
market,
risk
premium
shock,monetary policy shock etc. Some of the
mechanisms that amplify and propagate
shocks in a DSGE model include
intertemporal substitution, sticky prices, and
frictions in financial sector.
Theoretical business cycle research based on
dynamic stochastic general equilibrium
modeling is sparse in Nigeria. This may be
connected to the complexity of this modeling
approach and the lack of availability of
opportunities for training in this field of
research in Nigeria. Though it may appear
daunting, there are several standard models to
modify to incorporate the structural of any
economy. Business cycle periodsrequires
effective management tools given the policy
options available which implies that the
efficiency of implemented policies requires a
thorough understanding of the evolution of
business cycle fluctuations which constitutes a
major step to providing policy guides to
decisions
makers.However,
Nigerian
researchers are yet to devote adequate
research attention towards the tools of
business cycle investigation. The objective of
this study, therefore is to attempt an analysis
of the evolution of business cycle and
macroeconomic shocks on the Nigerian
economy by analyzing the role of structural
parameters and macroeconomic shocks in a
new Keynesian DSGE model developed by
Smet and Wouters (2007) in order to bridge
the aforementioned gap.The rest of the paper
is arranged as follows: section 2 is devoted to
literature review; section 3 discusses the
research methodology of the study while
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section 4 presents the result. Finally, section 5
concludes the paper.
2. Literature Review

Concept of Business Cycle
Business cycle or economic cycle is perceived
as the downward and upward movement
of gross domestic product (GDP) around its
long-term growth trend. These fluctuations
typically involve shifts over time between
periods of relatively rapid economic growth
(expansions ) and periods of relative
stagnation or decline (contractions). It is
usually experienced within the capitalist
system.Business cycles are usually measured
by considering the growth rate of real gross
domestic
product.
Despite
being
termed cycles, these fluctuations in economic
activity can prove unpredictable.According to
Alege (2008), business cycle phenomenon
predates the agricultural and the industrial
revolutions in Europe. It is observed that when
the industrial economies were predominantly
agricultural, fluctuations in climate exerted a
strong influence on business cycles. History
has also documented various types of business
cycles. The major ones include the Kitchin
inventory cycle of 3-5 years identified by
Joseph Kitchin in 1923. There are the Kuznets
infrastructural investment cycles of 15-25
years proposed by Simon Kuznets in
1958.There is also the Kondratiev wave or
cycle of between 45 and 60 years popularized
by Nikolai Kondratiev in 1922. The Jugular
fixed investment cycle (7-11 years) was
identified by Clement Jugular in the 1860s
(Beaudry and Portrer, 2004).
Comparatively, it is the Jugular cycle that is
most recognized as business cycle because it
is similar to the modern concept of business
cycle. In effect, in the Jugular cycle, recovery
and prosperity are associated with increases in
productivity, consumer confidence, aggregate
demand and prices. In this type of cycle, it is
noted that growth period is usually followed
by the failure of speculative investments built
on a bubble of confidence that bursts. In this
respect, the cycles are influenced by periods
of contraction and stagnation seemingly
displaying the exit of unsuccessful noncompetitive firms. However, cycles observed

after the Second World War were generally
more restrained and influence of government
in fiscal and monetary policies became
dominant. Earlier researchers in the mercanlist
era regarded this phenomenon as trade cycle
The following characteristics ofbusiness cycle
can easily be deduced: the fluctuation are
wave-like and recurrent in nature; the cycles
are irregular meaning that there is asymmetry
between peaks and trough; they occur in
aggregate variables such as output, income,
employment and prices; there is co-movement
at about the same time between real GDP and
its main components; the cycles are not
seasonal and does not follow secular trends
such as long-run growth or decline in
economic activity; the upswings and
downswing are cumulative in their effects.

Concept of Macroeconomic shocks
Macroeconomic shocks refer to any
disturbance in the economy to internal or
external factors. These shocks are mostly
unpredictable and come without any signal. It
affects almost all the macroeconomic
aggregates of the economy. Theses shocks
may occur due to various reason such as oil
price hikes, sudden fall in demand for any
commodity, unpredicted fall in supply of any
commodity, imposition of new tariff barriers
in exporting countries, fall in domestic tariff
barriers of the domestic economy, change in
stock prices of large companies contributing a
major part to the domestic countries national
income
etc.Frisch
(1933)
defined
macroeconomic shock as exterior impulses
that hit the economic mechanism that initiates
free oscillations in economic activities. Slusky
(1937) saw business cycle as a consequence of
several impulses that affect aggregate demand
and supply. According to Sorensen and
Whitta-Jacobsen (2003), macroeconomic
shock is defined as unanticipated events that
trigger shift in the aggregate demand and
aggregate supply curves. In this context,
economic fluctuation is seen as the economy`s
reaction to the demand and supply shocks. A
demand shock is any event that causes a
sudden and unexpected shift in the aggregate
demand curve while a supply shock is any
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event that causes a sudden and unexpected
shift in the aggregate supply curve. Generally,
shocks can be classified into exogenous
(external) and endogenous (internal) shocks.
Exogenous shocks may include wars, new
inventions, crop failures, natural disaster,
change in government etc. Endogenous shocks
emanate from the workings of the economy
which may include supply shocks, changes in
monetary or fiscal policy, and changes in
consumer spending etc.
Theory based business cycle build on a
propagation mechanism which amplifies
shocks. In particular, modern business cycle
researches are divided into the shocks which
they emphasized. Real business cycle (RBC)
theoretical model regards business cycles as
the optimal reaction of the economy to
unavoidable shocks (Kydland and Prescott,
1982). In this respect, shocks are propagated
through intertemporal substitution within an
efficient market mechanism. According to
these models, technological shocks are
considered as the main cause of economic
fluctuations.
Conversely, new Keynesian theoretical model
regard cycles as a failure of the economic
system. Consequently, perceived frictions and
imperfections in the economy led to
depressions as the economy fails to reach the
efficient level of output and employment
(Ireland, 2004). This set of models relies on
financial frictions, sticky prices and monetary
shocks or other adjustment failures as the
propagation mechanism. In this category, both
technological shocks and monetary shocks are
considered to be important sources of
economic fluctuations.

Theoretical Literature Review
Research in business cycle developed
following the failure of the classical economic
theory to explain the great depression of the
1930s. To the classical economists, business
cycles result from optimal decisions of
economic agents in the economy which cannot
be attributed to inefficient allocation of
resources. Therefore economic policy
focusing on eliminating the cycle is not
desirable as economic forces will restore the

equilibrium path (Slanicay,2014). In response
to the classical economists, Keynesian school
of thought emerged but focused on the
macroeconomic effects of market failure
occasioned by the classical auto-correcting
mechanism. Keynesian economists had
questioned the long run process which was
required for markets to adjust back to
equilibrium. Thus, to the Keynesian
economists, business cycle is not optimal as it
is characterized by expansions and
contractions in potential output which are
signals of underlying problems of the
economy which should be addressedby
deliberate stabilization policies.
In line with the objectives of this study, we
reviewedrelated theories of business cycle
based on certain propositions about the
structure of the economy that allows for the
study of the evolution of economic
fluctuations.We divide these theories into two:
the Real Business Cycle theory and the New
Keynesian theory. The propositions of these
theories play important roles in the
development of business cycle models.

Real Business Cycle theory
The real business cycle (RBC) theoryis linked
to the work of Kydland and Prescott (1982)
who developed the model. The objective of
these researchers is to account for fluctuations
in aggregate data by quantifying the responses
of output, consumption, investment and hours
worked following technology shocks. Thus,
the theoretical underpinnings lie in the
behaviour of a rational maximizing agent to
changes in the economic environment. This
theory assumes that the following: an
infinitely large number of identical households
that take decisions on consumption,
investment and labour supply over time; each
household or the representative household
faces a budget and capital accumulation
constraints; firms in the economy maximize
profit subject to profit constraints. Both firms
and households operate within a competitive
market system where prices are assumed to be
given. In addition, they also assume a onegood closed economy with no government.
The only source of fluctuation in this model is
technological progress (King et al 1988).
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The model described above predicts that at
equilibrium
the
household`s
decision
functions are optimal given the price functions
and the law of motion for per capita capital
stock; the firm`s decision are optimal given
the pricing function; market clearing
conditions are satisfied in all markets: labour,
capital and good; and rational expectation
maintained. Thus, Kydland and Prescott
(1982) proposed a methodology that can be
used to approximate these decision functions.
This business cycle model was applied to post
World War II quarterly data of the US
economy and the results suggest that the
model can account for much of the observed
variability in output, investment and capital
stock. According to this theory, there is an
automatic-correcting force that ensures that
there will be no deviation from the path of
natural real GDP growth. In this manner, there
is no business cycle and unemployment is a
transitory phenomenon with inbuilt stabilizer.
Unemployment occurs because of the
prevailing inflexibility of wages.

New Keynesian (NK) Theory of Business
Cycle
The New-Keynesian theory has its
philosophical foundation rooted in the
Keynesian theory. However, its main
difference lies in the methodological approach
to analyzing business cycle phenomenon.
Unlike the RBC theory, the NK theory
assumes the existence of (1) involuntary
unemployment (2) monetary non-neutrality
and (3) short-run inflexibility of wages and
prices. The proponents of this theory rely on
sticky wages and prices to explain the
existence of involuntary unemployment and
why monetary policy is non-neutral on
economic
activities(Duval
and
Vogel
,2007;Martin, 2014). Gordon (1990) provides
a coherent theoretical explanation for the
sluggish behaviour of prices and these include
menu
costs
and
aggregate-demand
externalities:
prices
do
not
adjust
spontaneously to clear market because
information is costly; the presence of
staggering prices phenomenon; possibility of
coordination failure resulting into recession;

and presence of efficiency wage theory which
is defined as a function of the wage received.
The theoretical model of the new-Keynesian
School is based on rational expectations and
microeconomic foundation and usually
summarized in three equations that depict the
optimizing behaviour of economic agents in
the economy. These are the aggregate demand
curve or the traditional Keynesian IS curve;
the aggregate supply which takes the form of
money demand relationships; and forwardlooking version of the Phillips curve. In
general, new-Keynesian theory characterizes
the dynamic behavior of output, inflation and
nominal interest rate. The model developed
based on the new-Keynesian theory is known
as
theDynamic
Stochastic
General
Equilibrium model, DSGEM.

Empirical LiteratureReview
Modern business cycle analysis followed the
neoclassical real business cycle model. The
first and foremost RBC model based on the
neoclassical growth model in general
equilibrium framework was the seminal work
ofKydland and Prescott (1982). The
developed RBC model assumes a competitive
market system, single good produced by
labour and capital, constant returns to scale
technology, identical and infinitely lived
consumers. The only shock to the modelcame
from exogenous stochastic production
technology. The main research objective was
to ascertain ifspecific parametric descriptions
of technology and preferences explain the
movements
in
output,
consumption,
employment and other seriesinduced by the
exogenous shocks such that the model tracks
the time series behavior of the observed series
in the postwar US economy. The model was
applied to the quarterly data of the US
economy andthe results suggest that the model
can account for much of the observed
variability in output, investment and capital
stock and that supply-side shock due to
technological advances is the driving force
behind business cycles rather than variations
in demand. According to this model with
automatic-correcting forces, there will be no
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deviation from the path of natural real GDP
growth.
Smets and Wouters (2003)utilized the DSGE
model to evaluate business cycle phenomenon
in Euro area. Unlike the RBC model, their
model incorporates several features including
habit formation, cost of adjustment in capital
accumulation and variable capacity utilization.
The model was estimated with annual crosscountry time series data of European countries
for the period 1973-1999. The linearized
version of the DSGE model included seven
macro-economic
variables:
the
GDP,
consumption, investment, prices, real wages,
employment and nominal interest rate. The
estimation employs the Bayesian approach by
combining the likelihood function with prior
distributions for the parameters of the model
to form the posterior density function. A
major feature of this approach is the
introduction of ten orthogonal structural
shocks:
productivity,
labour
supply,
investment, preferences, cost-push and
monetary policy shocks. The results show that
DSGE model with “sticky prices and wages
can be used for monetary policy analysis in an
empirically plausible set-up. This model
became the workhorse for recent DSGE
modeling.
In studying the characteristics of German
business cycle, Maussner and Spatz (2005)
developed a small dynamic general
equilibrium models driven by productivity and
preference shocks. They identified exogenous
shocks such as government expenditures,
taxes, money supply, interest rates and world
market prices. They developed two models in
which the first is the standard RBC model
while the second allows for variable capital
utilization and the declining trend in West
German working hours per capita. A country
specific quarterly time series data for the
period 1976: 1 to 1989:4 was used to test the
research hypothesis. The two models were
subjected to Granger causality test under a
VAR and co-integration specification
techniques to test whether they could be
considered exogenous to these other plausible
sources of the German business Cycle in the
mid-1970s and 1980s. These models are used

to identify shocks to total factor productivity
and the marginal rates of substitution between
leisure and consumption. The Granger
causality tests did not reject the exogeneity of
these shocks measures for the given period.
Peiris and Saxegaard (2007) on their part
evaluated monetary policy-tradeoffs in lowincome countries using a DSGE model. The
study was based on the Mozambique data with
attention given to sources of major exogenous
shocks and level of financial development.
The study used Bayesian method to estimate
the model covering the period 1996:1 to
2005:4 on 18 key macroeconomic variables.
The result of the study suggests that exchange
rate peg is significantly less successful than
inflation targeting at stabilizing the real
economy due to higher interest rate volatility.
Smets and Wouters (2007) estimated a
dynamic stochastic general equilibrium model
for the US economy using a Bayesian
likelihood
approach.
Using
seven
macroeconomic time series data spanning the
period 1966:1–2004:4, while incorporating
many types of real and nominal frictions with
seven types of structural shocks. They showed
that the estimated DSGE model competed
with Bayesian Vector Autoregressive models
in out-of-sample prediction. They concluded
that the DSGE model was able to capture the
evolution of business cycle in US. Using the
estimated model, they were able to trace out
the sources of business cycle fluctuations and
explain the cross correlation between output
and inflation.
Alege (2008) developed a small open
economy DSGE model in line with the New
Keynesian modeling approach to study
macroeconomic policy and business cycle in
Nigeria. The model was built based on the
following assumptions: a large number of
infinitely-lived, identical consumers; a large
number of identical firms; open economy;
cash-in-advance
economy;
two-good
economy; labour and wage rigidities,
monetary authorities and a financial
intermediary. The model economy is
characterized by monopolistic competition,
situation of uncertainty in the economic
environment and conditions of rational
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expectation behavior. The model included
four economic agents namely household who
maximize expected utility, firms that
maximize profit, the financial intermediary
and the export sector. The economy is driven
by technology, monetary supply shocks, a law
of motion for export and stochastic processes
to the state variables. The Bayesian estimation
method was used to estimate the structural
parameters using quarterly data that spanned
between 1970:1 and 2004:4 on 11
macroeconomic time series variables. The
DSGE model show that productivity shock,
money supply growth shock and export supply
growth shock contributed in the Nigerian
business cycle is driven by both real and
nominal shocks.
Adebiyi and Mordi (2010) developed a DSGE
model for Nigerian economy and applied
Bayesian estimation techniques to reveal the
channels of monetary policy transmission in a
regime of managed exchange rate. The study
found that inflation had both forward and
backward-looking elements. The study also
indicated that the income elasticity of the real
demand for money in Nigeria was
approximately 0.87, reflecting the cash-based
nature of the Nigeria economy. Moreover, the
paper identified the existence of an exchange
rate pass-through which confirms the importdependent nature of the Nigerian economy.
Lastly, the paper showed that the best Taylortype policy rule for Nigeria is a monetary
policy rule that gives higher weight to
inflation gap than output gap.
Alpanda,Kotze and Woglom (2011) estimated
a small open-economy new Keynesian
(DSGE) model for South Africa with the
objective of forecasting macroeconomic
aggregates and business cycle fluctuations.
The Bayesian method was utilized to estimate
the parameters of the model using quarterly
data from 1994 to 2009. The study included
the following variables namely, output
growth, GDP deflator inflation, consumer
price inflation, nominal interest rate, nominal
wage inflation, productivity growth, nominal
currency depreciation, foreign output growth,
foreign GDP deflator inflation, and foreign
nominal interest rate. Their result showed that

the estimated DSGE model contained useful
information to forecast future dynamics of the
South African business cycle. Furthermore, a
comparison of the performance of the result
from their estimated DSGE model and that of
a Bayesian vector autoregressive model and
standard VAR showed that the DSGE
performed better in the out-of-sample forecast
of the selected variables of the models.
Similarly, Olayeni and Olabode(2013)
developed a DSGE model of the Nigerian
economy in order to analyze how the Nigerian
economy should be managed in the face of
shocks .Considering four monetary policy
rules and estimating each of the resulting
models, the authors found that the Central
Bank of Nigeria (CBN) places little weight on
the exchange rate behaviour in reacting to
shocks, resulting in overshooting and
persistence in the exchange rate. The CBN,
however, react strongly to the behaviour of
inflation and, to a lesser degree to output or
output gap following shocks.
Kotze (2014) developed a DSGE model for
South African economy with the aim of
investigating the effects of a change in policy
on the evolution of business cycle in South
Africa. The observed dataset used for model
estimation covered the period between
1990Q1 and 2012Q4 and included the
following variables: domestic output gap,
GDP-deflator inflation, wavelets measure of
core-inflation, nominal interest rate, nominal
wage inflation, nominal productivity, nominal
currency depreciation, foreign output gap,
foreign GDP-deflator inflation, and foreign
nominal interest rate. The model was
estimated using the Bayesian method. The
estimated model included the new Keynesian
features of rigidities in the price mechanism
and consumption habit formation in a
monopolistically competitive market. The
findings show that information contained in
the exchange rate is useful to infer that
external shocks and changes to the riskpremium influence the variables that affect the
South African business cycle. Thus, he
concluded from the estimated model result
that the central bank should consider a
stronger reaction to changes in inflation and a
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smaller reaction to changes in the output gap,
which may allow for greater interest rate
smoothing. The result suggests that when on
the efficiency frontier, a relatively small
change in inflation volatility may result in a
relatively larger change in output volatility.
3.
ResearchMethodology
Theoretical Model Specification
The theoretical base of this study is
anchored
on
the
New
Keynesian
theoreticalmodel that incorporates sticky
wages and prices. The DSGE model presented
in this study draws substantially from the
Euro-area and US DSGE model developed by
Smet and Wouters (2003, 2007). The model
economy is made up of four economic agents:
the household, firms, the government and the
monetary authorities. The Bayesian estimation
approach wasemployed in this study. The
computer software package utilized for the
estimationof the model is DYNARE
4.4.3(MATLAB
versionR2007B).
For
brevity, we present only the linearized version
of Smet and Wouters model adapted to
Nigerian economy (the elaborate model can be
accessed in Smet and Wouters 2003,
2007).The model presents householdsas
owners of capital and rents the capital services
to firms. They make decisions on how much
of capital to accumulate given the cost of
adjusting capital.This adjustment cost is
associated with the utilization of the capital
stock given changes in the rental price of
capital.There are final and intermediate goods
producers that produce differentiated goods
and make decisions on demand of labor and
capital inputs. They set prices according to the
Calvo (1983) model.(Calvo developed a
model in continuous time which allows firms
or households to change their prices or wages
when it receives a random signal. In this
setup, onlyportion of firms can set their prices
optimally in each period, while a portion of
firms leave their prices unchanged). The
Calvo model in both wage and price setting is
then augmented by assuming that prices that
are not reoptimized are partially indexed to
past inflation rates. This implies therefore that
prices are set as a function of current and
as

expected marginal costs, but are also
determined by the past inflation rate. The
marginal costs depend on wages and the rental
rate of capital. Similarly, wages depend on
past and expected future wages and inflation.
Following Smets and Wouters (2007), we
divide the model in aggregate demand side
block and aggregate supply side block. We
denote steady state variables by star (*)
subscript.

Aggregate Demand Side Block
The aggregate resource constraint is given
as:
y t = c y ct + i y it + z y z t + ε tg (1)
The equation above explains that output
y t is
absorbed
by
consumption ct ,
investment it , capital-utilization costs which
are a function of the capital utilization rate zt ,
and exogenous government spending ε tg . c y is
the steady-state share of consumption in
output and equals 1 − g y − i y , where g y and

(

)

i y are the steady-state exogenous spending-

output ratio and investment-output ratio
respectively . The investment-output ratio in
turn equals (γ −1 + δ )k y , where γ is the
steady-state growth rate, δ stands for the
depreciation rate of capital and k y is the
steady-state capital-output ratio. z y = R*k k y ,
where R*k is the steady-state rental rate of
capital. Exogenous government spending is
assumed to follow a first-order autoregressive
process with an iid-Normal error term and is
also affected by the productivity shock as
follows: ε tg = ρ g ε tg−1 + η tg + ρ gaη ta
The assumption made above is motivated
by the fact that, in estimation, exogenous
spending also includes net exports, which may
be affected by domestic productivity
developments. Alternative compact way to
write the aggregate resource constraint above
is given
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(

(

)

)

(2)
Yt = 1 − g y − i y C t + (γ − 1 + δ )k y I ˆt + R*k k y Z t + g y ε tg
We proceed by explaining the dynamics of consumption and investment.
The consumption equation
The dynamics of consumption follows from the consumption Euler equation and is given by the
following reduced-form equation

(

ct = c1ct −1 + (1 − c1 )Et ct +1 + c2 (lt − Et lt +1 ) − c3 rt − Et π t +1 + ε tb
Where c1 =

(λ γ )

(1 + λ γ )

, c2 =

[(σ

)]

(

(3)

− 1) W*h L* C*
(1 − λ γ )
, c3 =
[σ c (1 + λ γ )]
[(1 + λ γ )σ c ]

c

linearized consumption equation. When the
elasticity of intertemporal substitution (for
constant labor) is smaller than one (σ c < 1) ,
consumption and hours worked are
complements in utility and consumption
depends positively on current hours worked
and negatively on expected growth in hours
worked. Finally, the disturbance term

From the consumption Euler equation, we
observe the determinants of consumption
decisions in the economy. We see that Current
consumption Ct depends on a weighted
average of past and expected future
consumption, and on expected growth in
number of hours worked (lt − Et lt +1 ) , the ex

(rt − Et π t +1 )

ante real interest rate

)

and a

ε tb represents a wedge between the interest

ε tb .

disturbance term
The other variables are
as earlier defined. If we assume no external
habit formation in consumption, (λ = 0 ) as in
Susanto and Kimball (2002) and the log utility
ofrisk aversion in consumption (σ c = 1) ,
meaning that c1 = c 2 = 0 , we obtain the
traditional
purely
forward-looking
consumption equation. With steady-state
growth, the growth rate γ will marginally
affect the reduced-form parameters in the

rate controlled by the central bank and the
return on assets held by the households.
Therefore, a positive shock to this wedge
increases the required return on assets and
reduces current consumption. At the same
time, it also increases the cost of capital and
reduces the value of capital and investment.
The disturbance is assumed to follow a firstorder autoregressive process with an iidNormal
error
term:

The investment equation
The dynamics of investment comes from the investment Euler equation and is given by the
following reduced-form equation:
it = i1it −1 + (1 − i1 )Et it +1 + i2 qt + ε ti
1
1
Where i1 =
and i2 =
γ 2ϕ
1−σ c )
(
1−σ c )
(
1 + βγ
1 + βγ

(

)

(

)

specific technology process and is assumed to
follow a first-order autoregressive process
with an iid-Normal error term given

ϕ is the steady-state elasticity of the capital
adjustment cost function, and β is the
discount factor applied by households. A
higher elasticity of the cost of adjusting capital
reduces the sensitivity of investment I t to the
real value of the existing capital stock qt . ε ti
represents a disturbance to the investment-

(4)

as ε ti = ρ i ε ti−1 + η ti
Q ratio equation
The corresponding arbitrage equation for the
value of capital is given by

(

qt = q1 Et qt +1 + (1 − q1 ) + Et rtk − rt − * Et π t +1 + ε tb

)

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

(5)

117

Where q1 = βγ

−σ c

(1 − δ ) = [(1 − δ )

(R

k
*

)]

+ (1 − δ )

The current value of the capital stock qt
depends positively on its expected future
value and the expected real rental rate on
capital , Et rtk and negatively on the ex-ante
real interest rate and the risk premium
disturbance.

There are two categories of firms in this
model economy- the final goods producing
firms and the intermediate goodsproducing
firms. The aggregate production function of
the intermediate firms is given by

Aggregate supply Side Block
:
y t = φ p αk ts + (1 − α )lt + ε ta

)

where output is produced using capital k ts and

k ts are a function of capital installed in the

labor services (hours worked, lt ).The
parameter α captures the share of capital in
production, and the parameter φ p is one plus
the share of fixed costs in production which
reflect the presence of fixed costs in
production. Newly installed capital becomes
effective only with a one-quarter lag, so
current capital services used in production

previous period k t −1 and the degree of capital

(

(6)

utilization zt . That is k ts = k t −1 + z t . Total
factor Productivity ε ta is assumed to follow a
first order autoregressive process given
as ε ta = ρ a ε ta−1 + η ta

The Capital Accumulation Equation
The accumulation of installed capital kt is a
function not only of the flow of investment
but also of the relative efficiency of these
investment expenditures as captured by the
:

investment-specific technology disturbance ε ti .
The
equation
is
given
as

k t = k1k t −1 + (1 − k1 )it + k 2ε ti

(7)

Where
(1 − δ ) and k = (1 − (1 − δ )) 1 + βγ (1−σ c ) γ 2ϕ
k1 =
2

γ

γ

(

)

In the monopolistic competitive final goods
market, cost minimization by firms implies
that the price mark-up µ tp defined as the
difference between the average price and the
nominal marginal cost or the negative of the

(

real marginal cost, is equal to the difference
between the marginal product of labor mplt
and the real wage wt . This is given as

)

µ tp = mplt − wt = α k ts − lt + ε ta − wt
The second equality in the marginal product of
labor is itself a positive function of the capitallabor ratio and total factor productivity.

(8)

The Inflation equation
Due to price stickiness, as in Calvo (1983),
and partial indexation to lagged inflation of
those prices that cannot be reoptimized, as in

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

118

to the following New-Keynesian Phillips
curvea la Linde (2005)

Smets and Wouters (2003), prices adjust only
sluggishly to their desired mark-up. Profit
maximization by price-setting firms gives rise

π t = π 1π t −1 + π 2 Et π t +1 − π 3 µ tp + ε tp
ιp

Where π 1 =

, π2 =

(9)

1 + βγ 1−σ c

and
1−σ cι 
1−σ cι p 


p
1 + βγ

1 + βγ





1−σ cξ 


1−ξ p
1
p 
π3 =
1 − βγ
 ξ φ −1 ε +1 
1−σ cι p 



p
 p p
1 + βγ
 


capture the high-frequency fluctuations in
Inflation ( π t ) depends positively on past and
inflation
expected future inflation, negatively on the
current price mark-up, and positively on a
Wage Mark-up Equation
price mark-up disturbance ε tp . The price
Similar to the goods market, in the
mark-up disturbance is assumed to follow an
monopolistically competitive labor market, the
ARMA (1, 1)
wage mark-up will be equal to the difference
p
p
p
p
between the real wage and the marginal rate of
process ε t = ρ p ε t −1 + η t − µ pη t −1 , where
substitution
between
working
and
η tp is an iid normal price mark-up shock. The
consuming mrst . That is
inclusion of the MA term is designed to


1
(10)
µ tw = wt − mrst = wt −  σ l lt +
(ct − λ γ ct −1 )
1− λ γ


stickiness and partial indexation of wages to
Where σ l is the elasticity of labor supply with
inflation, real wages adjust only gradually to
respect to the real wage and λ is the habit
the
desired
wage
mark-up
formation
parameter
in

((

(

)

)

)

consumption.Similarly, due to nominal wage
:
wt = w1wt −1 + (1 − w1 )(Et wt +1 + Et π t +1 ) − w2π t + w3π t −1 − w4 µ tw + ε tw

(11)

Where
1

w1 =

(1 + βγ

w4 =

1

(1 + βγ

1−σ c

1−σ c

)

1−σ cι

w
1 + βγ

, w2 =
1 + βγ 1−σ c

)

 1 − βγ 1−σ c ξ w (1 − ξ w )


 (ξ w ((φ w − 1)ε w + 1)) 

(

(

)

)



 ,w =
3

ιw

(1 + βγ

The real wage wt is a function of expected
and past real wages, expected, current, and
past inflation, the wage mark-up, and a wage
markup disturbance ε tw . If wages are perfectly

flexible (ξ w = 0) , the real wage will be a

1−σ c

) and

constant mark-up over the marginal rate of
substitution between consumption and leisure.
In general, the speed of adjustment to the
desired wage mark-up depends on the degree
of wage stickiness (ξ w ) and the demand
elasticity for labor, which itself is a function
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of the steady-state labor market mark-up
(φw − 1) and the curvature of the Kimball

labor market aggregator (ξ w ) . When wage

indexation is zero (ι w = 0) real wages do not

(w3 = 0) .

depend on lagged inflation

The

ε tw

follow an ARMA(1, 1) process with an iidNormal error term and given as
ε tw = ρ wε tw−1 + η tw − µ wη tw−1
As in the case of the price mark-up shock, the
inclusion of an MA term allows us to pick up
some of the high-frequency fluctuations in
wage

wage-markup disturbance
is assumed to
.
Macroeconomic Policy Block
The log-linearize form of the empirical monetary policy reaction function is given as:

rt = ρ rt −1 + (1 − ρ ){rπ π t + rY ( y t − y tp )} + r∆y [( y t − y tp ) − ( y t −1 − y tp−1 )] + ε tr

This equation shows that the monetary
authorities follow a generalized Taylor rule by
gradually adjusting the policy controlled
interest rate ( rt ) in response to inflation and
the output gap, defined as the difference
between actual and potential output (Taylor,
1993). Following a consistent pattern with the
DSGE model, potential output is defined as
the level of output that would prevail under
flexible prices and wages in the absence of the
two “mark-up” shocks. The parameter ρ
captures the degree of interest rate smoothing.
In addition, there is a short-run feedback from
the change in the output gap. Finally, we
assume that the monetary policy shocks
ε tr follow a first-order autoregressive process
with an iid-normal error term given as

ε tr = ρ r ε tr−1 + η tr
The above log-linearized equations from the
DSGE model leads to linear rational
expectation (LRE) system in fourteen
endogenous
variables
namely
yt :
output, ct :aggregate

qt :Tobin
services, kt :

investment,
capital

consumption, it :

stock, zt :degree

of

s

q-ratio, k t :current
installed

capital

capital

(12)

seven categories of exogenous shocks as
follows: ε tw = ρ w ε tw−1 + η tw − µ wη tw−1 (wage
mark-up

shock),

ε tb = ρ b ε tb−1 + η tb (risk

premium shock), ε ta = ρ a ε ta−1 + η ta (total factor
productivity
shock), ε ti = ρ i ε ti−1 + η ti (investment-specific
technology
shock), ε tp = ρ p ε tp−1 + η tp − µ pη tp−1 (price
mark-up shock), ε tr = ρ r ε tr−1 + η tr (monetary
policy
shock)
and
g
g
g
a
policy
ε t = ρ g ε t −1 + η t + ρ gaη t (fiscal
shock).This adaptedmodelparameters were
estimated using the following seven
observable time series variables in
output
(RGDP), Ct =
Nigeria: Yt =total
consumption
(private
consumption
expenditure), I t = investment (gross fixed
capital formation), Lt =hours worked (labour
demand),
Pt =price level (inflation), Rt =interest rate

(nominal interest rate) and Wt =wage rate
(compensation to employees). These data
were sourced from CBN statistical bulletin (

k

utilization, rt :

rental rate of capital, π t : inflation rate, µ tp :
price markup, µ tw : wage markup, wt : wage
rate, lt :hours worked and rt : interest rate
The stochastic behavior of the system of linear
rational expectations equations is driven by
2015).

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

120

4.
Analysis of Result
Calibra tion and Prior of Model Parameters
The starting point of Bayesian estimation
and inference of any DSGE model is the
calibration selection of the prior distribution
of the model parameters to be estimated.
According to the An andSchorfiede (2006),
priordensities are selected to reflect strongly
held beliefs about the validity of economic
theories as well as the researcher`s confidence
about the likely location of structural
parameter of the model in the parameter
space. However, there is paucity of published
studies on the Nigerian economy that employs
the DSGE modeling framework that involved
Nigeria`s data. Therefore, this study relied on
the priors from Smets and Wouters
(2003,2007) to glean the priors. Three prior
density functions were selected for this study.
That is, the Beta, Normal and Inverse gamma
distributions. The Beta distribution was
defined for parameters bounded between zero
and one while the Inverse gamma distribution
was used for parameters constrained to be
positive.The Normal distribution is defined for

parameters that are not upper bounded. We
harmonized prior distribution on the stochastic
processes. The standard errors of the
innovations are assumed to follow an inversegamma distribution with a mean of 0.10 and
two degrees of freedom, which corresponds to
a rather loose prior. The persistence of the
AR(1) processes and MA parameters in the
process for the price and wage mark-up follow
a Beta distribution with prior mean of 0.5 and
average of standard deviation of 0.009. The
Bayesian estimation technique involves a
combination of suitable priors with the
maximum likelihood in order to obtain an
analytically-intractable posterior density. In
order to sample from the posterior, random
walk Metropolis-Hasting algorithm was used
to generate 4000 draws from the posteriors.
Table 1reports the estimated results showing
the distribution used, the prior mean, the
posterior mean and standard deviation as well
as the confidence interval of the posterior
estimates.

Table 1: Estimated Posterior of Structural Parameters from selected Priors of the Model
Parameter Posterior
Prior
Posterior
Posterior
90% Confidence Interval
Density
Mean
Mean
Standard
Upper Bound Lower Bound
Deviation
ϕ
Normal
5.0
8.8760
1.5000
6.9589
10.6508

σc
λ

Normal

1.5

2.9315

0.3750

2.5495

3.3637

Beta
Beta

0.7
0.5

0.7172
0.5147

0.0100
0.0100

0.7028
0.4990

0.7335
0.5322

Beta

0.5

0.4964

0.0100

0.4821

0.5116

Normal

2.0

2.0240

0.0750

1.8996

2.1391

Beta

0.5

0.4981

0.0150

0.4736

0.5211

Beta

0.5

0.5098

0.0150

0.4873

0.5315

Normal
Beta
Normal

1.25
0.5
1.5

1.2715
0.5131
1.4926

0.0125
0.0150
0.0125

1.2505
0.4883
1.4491

1.2886
0.5356
1.5333

ry

Beta
Normal

0.75
0.125

0.7609
0.1562

0.0100
0.0500

0.7459
0.0904

0.7770
0.2433

r∆y

Normal

0.125

0.1134

0.0500

0.0361

0.1870

α

Normal

0.3

0.2002

0.0100

0.1823

0.2161

ξp

ξw
σl
ιw
ιp
Φ
ψ
rπ
ρ
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β
γ

δ
ρ ga

Calibrated
Calibrated
Calibrated
Normal

0.9995
1.04
0.045
0.5

0.9995
1.0400
0.0450
0.7963

0.0000
0.0000
0.0000
0.2500

0.9995
1.0400
0.0450
0.6163

1.0146

Source: Researchers` computation using Dynare version 4.3.3.

From Table 1 above, it can be deduced that all
the estimated posterior mean of the parameters
are statistically and significantly different
from zero judging from the confidence
interval.A close observation of the estimates
of the main behavioral parameters shows that
the mean ofthe posterior distribution is
typically relatively close to the mean of the
prior assumptions with a few exceptions. This
indicates that the posterior results are not
solely driven by the priors but the observed
data provided additional information for the
parameters. The external habit parameter,( λ )
is estimated to be 0.7172 which is higher than
the prior mean and conforms with that of
Adebiyi and Mordi (2010) which was 0.72.
This estimate appears to be highly data driven,
indicating a very highpersistence of Nigerian
households' consumption. The degree of both
price and wage calvo stickiness ( ξ p and ξ w )
is estimated to be quite close to 0.5 (i.e 0.5147
and 0.4964). The estimated values of ξ p =
0.51 for forward-looking and 1- ξ p = 0.49 for
backward-looking indicates the proportion of
firms that do not re-optimize their prices in a
given quarter. This shows that the average
duration of wage and price contracts is about 2
1
years (8 quarters:
).This implies that
1 − ξi
wage and prices are highly inflexible. This is
confirmed by the mean of the degree of price
and wage indexation parameters (0.5098 and
0.4981) which suggest high degree of
stickiness and inflation persistence in the
Nigerian economy. In particular, wages are
not easily renegotiated.The elasticity of the
cost of adjusting investment ( ϕ ) is estimated
to be higher than assumed a-priori which
suggest that investment`s response to changes
in the value of capital is slow.The posterior
mean of the fixed cost parameter ( Φ ) is

estimated to be 1.2715 which is higher than
that assumed in the prior distribution (1.25)
while the share of capital in production ( α ) is
estimated to be lower (0.2) which roughly
implies a steady state shareof labour share in
total output of 80% typical of a developing
country like Nigeria.The elasticity of labor
supply and the elasticity of the cost of
changing the utilization of capital (i.e 2.024
and 0.5131) have similar posterior and prior
distributions which suggest low degree of
labour competition and low capacity
utilization
adjustment.
Generally,
our
observed data proved quite informative on the
behavioral parameters which is reflected by
the lower variance of the posterior distribution
relative to the prior distribution. Finally,
turning to the monetary policy reaction
function parameters, the mean of the longrun
reaction coefficient to inflation, ( rπ )is
estimated to be relatively high (1.49). There is
a considerable degree of interest rate
smoothing, ( ρ ) as the posterior mean of the
coefficient on the lagged interest rate is
estimated to be 0.76. Policy appears to react
very strongly to the output gap level ( ry )
(0.1562) thanresponse to changes in the
output-gap ( r∆y ) (0.1134) in the short run.
Figure 1 juxtaposes the prior (grey) and
posterior (black) distributions for the
parameters of the models. The vertical green
line in each chart identifies the posterior mode
from the numerical optimization simulations.
With only a few exceptions, the optimization
mode is generally similar to the posterior
mode. This suggests that both the data and the
selected priors are informative about the
parameters, which in turn substantiates the
plausibility of our estimates. In addition, the
prior and posterior distributions are fairly
close. The plotted posterior distributions do
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not appear to deviate substantially from
normality
.
Figure 1: Priors and Posteriors of Structural
Parameters
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Impulse Response Analysis of Shocks
The estimated DSGE model is utilized to
analyze the impulse responses to the various

0.5

1

1.5

0

0.2 0.25 0.3

structural shocks and the contribution of these
shocks to the business cycle developments in
the Nigerian economy. In this study, we
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restricted the number of shocks to seven. That
is Total factor productivity shock; Investmentspecific technology shock; Risk premium
shock; Wage mark-up shock; Price mark-up
shock; Monetary policy shock and Fiscal
policy shock.
Total Factor Productivity Shock and
Business Cycle in Nigeria
Figure 2 shows the graph of the impulse
response function of a positive productivity
shock on the observed variables. Figure 2
shows that in the short run, a positive
productivity shock on impact causes output,
wage rate and investment to rise before
returning to their steady state. A positive
productivity shock on impact causes
consumption, interest rate, prices and
employment to fall. Empirically, a rise in
productivity is expected to cause a fall in the
marginal cost. This in turn will lead to a fall in
the price level (Inflation) since monetary
policy response is weak to offset this fall in
marginal cost. The fall in employment is as
result of the interaction between sticky prices
and technological change which is consistent
with result of estimated impulse responses of
identified productivity shocks in Gali (1999).
However, due to the assumption of price
indexation, firms do not fully adjust prices.

Hence, although the aggregate price level
falls, aggregate demand will increase less than
proportionally to the increase in productivity
and thus firms will react by reducing
employment. The estimated reaction of
monetary policy on a productivity shock is in
line with similar results for some developed
economies (Ireland, 1999; Gali, Lopez-Salido
and Valles,2000). Contrary to Alege (2008), it
can be observed that relationship between
productivity and our observed macroeconomic
variables
follow
standard
patterns.
Explanation for this can be linked to the
inclusion of more number of frictions and
rigidities to capture the dynamics in the
evolution of Nigerian business cycle.
Monetary policy responds to the fall in
employment. Due to the disproportionate rise
in aggregate demand to the increase in
productivity, there will be a downward
pressure on prices. Consequently, government
targets inflation by increasing the money
supply which results to a fall in interest rates.

Figure 2 : Orthogonalized Shock ea
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Investment-specific technology Shock and
Business Cycle in Nigeria
Figure 3 shows the graph of the impulse
response function of a positive investmentspecific technology shock on the observed
variables. Figure 3 shows that a positive
investment-specific technology shock on
impact causes output, wage rate and
investment as well as other observed variables
to rise before returning to their steady state.
This result corroborates and reinforces the
findings of the productivity shock. When new
vintages
of
capital
with
embodied
technological improvements are invested in, it
causes output to rise alongside increased
investment. The rise in consumption is
contrary to empirical literature as consumption
was supposed to fall on impact. This shock

makes investment to be cheaper and more
profitable and causes a rise in productivity.
This provokes intertemporal substitution
effect between consumption and savings.
However, consumers` habit causes this impact
to remain positive. Due to the new technology,
input prices and factor prices go up but so
does the monetary policy rate to stabilize the
gains in output and employment growth.
Given the fact that investment specific
technology runs on installed capital which
does not allow for wider diffusion, its effect is
short-lived as the variables quickly returns to
their steady state.

Figure 3: Orthogonalized Shock
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Risk Premium Shock and Business Cycle in Nigeria
Figure 4 shows the graph of the impulse
4, a shock to risk premium on impact causes
response function of a positive risk premium
output, consumption, wage rate as well as
shock on the observed variables. From Figure
employment to rise. This response is similar to
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that of investment specific technology.
However, investment declines with a risk
premium shock. The decline in investment
implies that there is high degree of risk
aversion in our model economy as households
prefer consumption to investment in an
environment of high risk and uncertainty. But
the rise in employment and wage rate (by
small value) is counterintuitive as a fall in

investment brings about a fall in employment.
The explanation to this comes from capital
utilization adjustment. High cost of
investment adjustment leads to the adjustment
in the utilization rate of capital to extra
capacity. Labour hours are increased to
maintain output and consumption. However,
wage income from extra hours is only
marginally positive as the graph shows.

Figure 4: Orthogonalized Shock eb
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Price Mark-up Shock and Business Cycle in Nigeria
Figure 5 shows the graph of the impulse
response function of a positive Price Markupshock on the observed variables.
Expectedly, a price markup shock on impact
causes output, consumption, investment,
employment and wage rate to fall. Positive
price markup raises the marginal cost which in
turn causes an increase in price level.
Monetary policy reacts by increasing the

nominal interest rate to stem the inflationary
pressure. The assumption of monopolistic
competition in the factor market implies that
the marginal productivity of factors is higher
than the prices leading to higher market power
for the monopolist. The re-optimizing firm
takes a higher markup over the marginal cost
which affects input prices and thereby
contracts investments and output.
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Figure 5: Orthogonalized Shock epinf
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Wage Mark-up Shock and Business Cycle
in Nigeria
Figure 6shows the graph of the impulse
response function of a positive Wage Markupshock on the observed variables. From
Figure 6, a positive shock to wage markup on
impact
causes
output,
consumption,
investment and employment to fall. This
response is line with empirical literature as
increase in wage rate without concomitant
.

increase in the marginal productivity of labour
results to slow down of investment, output,
consumption and employment. A nonoptimizing household still take the previous
wage indexed to lag of inflation. This might
reflect reality in the Nigerian economy where
labour unions negotiate wage increases
without considering inherent economic
fundamentals as well as its implications on
other
macroeconomic
aggregates
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Figure 6: Orthogonalized Shock ew
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Monetary Policy Shock and Business Cycle in Nigeria
Figure 7 shows the graph of the impulse
response function of a positive monetary
policy shock on the observed variables. A
positive shock to interest rate is similar to
responses to wage markup shock. Monetary
policy shock on impact causes output,
consumption and investment to fall and
gradually rise above the steady state.
However, the policy goal of the CBN for
most of the period of study has been
inflation control (inflation targeting). This

explains the fall in the price level. The
Taylor rule suggests an increase in the
nominal interest rate above the inflation rate
in order to stabilize the economy.
Accordingly, in the short run, there is a
trade-off between output and inflation but in
the medium to long run, the economy
reaches the equilibrium growth path as other
macroeconomic
aggregates
respond
positively before returning to their steady
state.
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Figure 7: Orthogonalized Shock em
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Fiscal Policy Shock and Business Cycle in
Nigeria
Figure 8 shows the graph of the impulse
response function of a positive fiscal
policyshock on the observed variables.
Exogenous government spending shock on
impact causes a rise in aggregate output,
consumption, income and employment in the
short run. However, there is a crowding out
effect on investment of exogenous
government spending in the short run. In the

long run, consumption and income fall below
their steady state value as a result of fall
investment. Similarly, employment falls in
response to fall in investment. The monetary
authority responds by lowering nominal
interest rate to boost economic activities and
contain inflationary pressure emanating from
the spending.
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Figure 8: Orthogonalized Shock eg
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Conclusion and Recommendation
This study focused on the issues of
business cycles and macroeconomic shocks in
Nigeria. The motivation of this study came
from the observed economic fluctuations
experienced in Nigeria and inadequate
research attention accorded to business cycle
research. We analyzed the role of structural
parameters and effects of macroeconomic
shocks on the evolution of business cycle of
the Nigerian economy utilizing time series
data from 1970 to 2014 using New Keynesian
theoretical DSGE model.The results obtained
from the estimated DSGE model shows that
the estimated structural parameters are
statistical significant and relevant in the study
of evolution of business cycle in Nigeria
whilewage mark-up shock, risk premium
shock, total factor productivity shock,
investment-specific technology shock, price
mark-up shock, monetary policy shock and
fiscal policy shock contributed in the
statistical sense in explaining that business
cycle is driven by both real and nominal
shocks. In themonetary policy reaction
function parameters, our finding shows that

the mean of the longrun reaction coefficient to
inflation is estimated to be relatively high at
1.49. This coefficient indicates the output cost
of disinflation (the sacrifice ratio). This
implies that the monetary authorities’ attaches
more weight to output stabilization than
pricestability in the conduct of monetary
policy. Policy appears to react very strongly to
the output gap level in Nigeria rather than
response to changes in the output-gap in the
short run.
A policy consequence of this is the
unprecedented growth rate of money supply
into the economy which confirms theoretical
underpinnings in the sense that price
increases, engendered by high money supply
into the economy, have manifested in high
nominal wage and interest rate over most part
of the period under study. The finding shows
that not only do business cycles exist in the
Nigerian economy; the application of existing
computational methods and the corresponding
computer package which this study has done
can become a viable alternative to policy
analysis and prescriptions in Nigeria. We
believe that this tentative results are
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indications that micro-founded, theoretically by both real and nominal factors which
consistent and stochastic optimization models reinforce the need for government intervention
in the economy. The current experiences show
are germane to macroeconomics analysis of
that the economy cannot be left to the
Nigeria. We recommend that policies targeted
invisible hands and ultra-liberal market
at the issue of business cycle in Nigeria should
reforms. We recommend that government
consider the intertemporal choices of the
should embark on policies that will avert
respective economic agents and the time lag in
the spirit of rational expectations. This study recession or even depression and its attendant
welfare
losses
in
the
economy.
shows that the Nigerian economy is perturbed
______________________________________________________________________________
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Abstract
The Igbo community is marked with varying socio-cultural factors that define its fate in precolonial, colonial, and post-colonial African society but what lies ahead in Igbo civilization is
the problem of continuous struggle for development through various perceptions of enduring
heroism because Igbo world is identified with limitations of capacity development. There are
other problemsof social stratification, conflict for habitation and land acquisition, survival
through political struggle for preservation of patria-lineage and royal dynasties, and the
struggle for freedom from slavery and colonial influences. Furthermore, Igbo man’s
philosophical mandateto counter these problems and enhances Igbo’s capacity and societal
development demands a heroic spirit which not only involve physical strength as generally
understand as African concept but requires character which serves as charisma of influence.
This research paper draws sharp contrast between Western naturalist/objectivistmeta-ethical
analysis of heroism which hinges of perceived Character which serves as charisma alone and
African cosmo-philosophical analysis of heroism which hinges of destined physical strength. The
paper shows the factor that determines Igbo heroism through African Cosmo-philosophical
concept as part of histerio-phenomenological analysis of the “Igboness” in African tradition
which contradicts the western concept of Heroism through Randian theory of an “Ideal” man
(Rand, Ayn 1982). The paper also cited the life of Achebe’s literary character-Okonkwo- as a
case study of Igbo heroic identity and shows how other Igbo figures have achieved heroic feat
without Wars but through objective traits of charisma as Randian Theory explained.

Key words:Herosim, Africa, Igbo Man, Hero, African Man
____________________________________________________________________________

Introudction
Studies on African heroism entail a
phenomenological understanding of African
including its mythological folklores and tradospiritual concept which depict a unique picture
of African reality. African communities have a
long history of unique concepts of cosmophilosophicalunderstanding of nature and
pragmatic philosophies of accomplishment,
values, morality and valor which remained
critical criteria for the assessment and
evaluation of human personalities and events
in African society and also giverise to their

various perceptions of enduring heroism.
However, the cosmo-philosophical analysis of
African
concept
entails
a
spiritual
understanding of reality embedded in African
tradition. The concepts and values of enduring
heroism in Igbo philosophy may not perfectly
underscore the same understanding among
different tribes and ethnic groups in African
society, but the Igbo’sgeneral cosmosphilosophical perception of Heroes is
“destinedhuman beings who through physical
strength of struggle, courage , boldness, and
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determination accomplish extra-ordinary feats
and whose lives and accomplishments are still
impacting on the human societies as a
legacy”. This concept contradict the western
naturalist/objectivistmeta-ethical perspective
which emphasize on character as the primary
determinant of moral worth, and the Hero
should
possess a fundamentally heroic
attitude of strong principles of objective
character towards life as Rand (Wheeler
1986).In fact, Radian theory is described as
the concept of man as a heroic being, with his
own happiness as the moral purpose of his
life, with productive achievement as his
absolute(Rand, Ayn 1982).
Igbo society is confronted with the
problems of tribal conflicts and continuous
struggles for emancipation and freedom.These
problemsare factors and circumstances that
contribute towards the development of
philosophy of enduring heroism.
Other
factors arebothered on social ethics, morality,
literacy; wealth selfless services etc. but the
perception of factors differ from different
communities of Igbo society. For instance,
due to the wrong perception of the Igbos as a
tribe without identity by the British and the
Europeans, there was a rapid expression and
display of spirit of struggle for survival, as an
industrial and capitalistic community by the
Igbos in the colonial era (Achebe 2012, P.75),
which further led the entire Igbo nation on the
value for educational attainment from the late
nineteenth to the early twentieth century
because the Igbos respected the western
education that the colonizers had brought with
them, not only on individual interest in the
“White man’s Knowledge” but on family ,
community and regional interest with speedy
courage as they responded to urbanization
(Achebe 2012, 76.).
From western perspective, “True heroism”
does not require the urge to surpass all others
at whatever cost with the spirit of aggression,
militia threatsor rebellion, but the urge to
serve others at whatever cost (Ashe 2003)with
happiness as "the projection of an ideal
man"(Gladstein 1999). For instance, in the
struggle against South African Apartheid,
Mandela seemed to lean more towards
liberalism rationally and did not give up in the

face of arrest and detention (Collin 1999).
Mandela pronounced his belief in a free South
Africa for which he was prepared to die as
self-sacrifice (Mataire 2013). In his
concluding defense, he said;
“During my lifetime, I have dedicated myself
to this struggle of the African people. I have
fought against white domination. I have
cherished the idea of the democratic and free
society in which all persons live together in
harmony with equal opportunities. It is an
ideal I hope to live for and to achieve. But if
needs be, it is an ideal for which I am
prepared to die” (P. 1)
ChukwuemekaOjukwu and Professor Dora
Akinyili are another figures regarded In Igbo
secular communities as enduring Heroes and
warlords having fought the battle for the Igbo
identity, self-consciousness, and as National
stake-holders in the scheme of Nigerian
affairs.ChukwuemekaOjukwuinspired
conflicting emotions and spirit of courage and
valor in Igbo people. To some he is a born
leader and a hero.Others venerate him as an
ambitious man that tried to break up the
federation of Nigeria.Ojukwu was indeed
many things to the Igbo race. He was at once
the Enyimba that leads from the front, a
reluctant rebel, the people’s Prince, a
democrat, and the most candid Nigerian that
ever lived to fight for the freedom of his
people and liberate them from the “Islamic
military
authoritarian
colonization”.
Subsequent events have confirmed he was
visionary. Many testimonies have confirmed
that his life was ransom for the ultimate joy of
every Igbo man as Ojukwu will now live
eternally in the heart of the Igboswhom he
embraced at the point where roads crossed
(DozieNwanna 2012). Dora Akunyili was
immortalized by the Anambra state
Government and by the entire Igbo race for
her extra-ordinary feat in Nigerian Public
administration in her contribution towards
preservation of human lives through her
persistently courageous fight against the
distribution of fake drugs by “ghost” cabals in
Nigeria.In the study of the Nelson Mandel,
OdumegwuOjukwu and Dora Akunyili, there
are evidence of Self-sacrifice, courage and
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Valoras incorporated in African Cosmophilosophical worldview, but Randian theory
of heroism expressed a radical position of
heroic concept as “the projection of an ideal
man" which is unnoticed in African life.
Having considered the heroic life of major
Igbo figures, this article includes Moral worth,
ethical egoism, Rationality and Happiness as
part of the ultimate heroic traits in the Cosmophilosophical concept of Igbo man’s
livelihood to demonstrate that African heroic
spirit does not necessarily depends on physical
strengthen of War only but on Charisma as
generally misunderstood
from Igbo’s
orientation. The article also shows how these
factors can further strengthen Igbo civilization
incontemporary African society.

Significance of Study
The general view of Heroism in African
philosophy entails the concept of a human
with extra-ordinary physical strength which
might be destined or a reincarnated masculine
trait possesses to do terrible things, most
especially leading subjects to war like the
heroic traits of Shakar Zulu of South African
or OdumegwuOjukwu of Biafra, or a
celebrated winner of local wrestling or a
strong man who could battle with the gods or
monsters in the forest. Achebe’s concepts of
heroism in Okonkwo’s traits convey a
dimensional perspective of achieving success
which requires traits of hard work, family
sustenance, brevity and determination through
masculine approach. Contrary to African
philosophy of heroism which centers on
exhibition of physical strength through
masculinity, people’s beliefs about heroes
tend to follow a systematic pattern, because
the key to heroism is a concern for other
people in need—a concern to defend a moral
cause, knowing there is a personal risk, done
without expectation of reward (Philip
Zimbardo), and are perceived to be
highly moral, highly competent, whether a
man or a woman. Scott T. Allison and George
R. Goethals’ radical definition of a hero shows
another dimension of understanding heroism
which encompasses the traits of femininity
because there is need for an external
explanation of women’s deed for their

extraordinary nature to justify their heroic
activities. Most stories of heroine are told in a
way as to match the expectations of femininity
ex: maternal love, compassion, fidelity,
resistance, and defense. And Women in the
militaryservice are often subordinate to tasks
and are less likely to be praised than armed
combatants, and are rather praised for their
courage as a general force; nurses during
wartime are a good example of this
phenomenon. So the set of strengths in which
a heroine could historically express her value
are overall not the same and perceived as less
valuable than their masculine counterpart
(Grinin Leonid 2010). Acts of heroism coming
from women are often seen as suspicious and
women are often not individualized, but
praised as a group for heroic deeds like the
case of Aba women riot of 1929 in South
Eastern Nigeria and that of Queen Amina of
Zaria who warred with her Armies and
expanded the territory of the Hausa land to the
northern part of West Africa.Most of their
stories are made to fit in the acceptable script
by the writer who has bias justification of their
heroic strength. If they get mentioned in
history, the way their story is told also differs
from their male counterpart, they are generally
portrayed as young and beautiful, their actions
are limited to a short time lapse in opposition
to the possibility of a long heroic career for
male heroes, underlying feelings that led to
their heroic acts are underlined, overall less
details about their life are kept and emphasis
is put over their tragic death. Not to forget that
heroes and heroines are part of a social
construct, their history is told and changes
throughout history to serve different purposes
of memory, propaganda according to diverse
social, political or religious evolutions
(Thompson 2010).In general, the cultural
repertoire of heroic stories requires different
qualities for each gender. The contrast of the
ideal narrative line pits the autonomous egoenhancing hero single-handedly and singleheartedly progressing toward a goal versus the
long-suffering, selfless, socially embedded
heroine, being moved in many directions,
lacking the tenacious loyalty demanded of a
quest (Cassagnes, Sophie, and Dubesset
2009). This article is significant in the
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existence ofa naturalist/ objectivistmeta-4.
ethical perspective of heroism in African
traits which emphasizeson character as the
charisma of influence as part of Cosmophilosophical world view of African realities
of life that not only hinges on destinedphysical
strength of war or the courage of struggle in
battle but on Character, with a view of
achieving the speculated objectives which
encompasses both men and women’s heroic
roles in the same African communities.Scott
T. Allison and George R. Goethals’
characteristics traits of a hero enhances the
objectivist ethical understanding of traits that
are significant in every culture which Elaine1.
L. Kinsella, Timothy D. Ritchie, and Eric R.
Igou enhanced more through prototypical2.
analysis. Alternatively Randian’sview of
Heroes is marked by an essential generosity,
for the reason that they act out of compassion3.
and empathy rather than guilt (Klinghoffer
2009). Rand's fiction displays a selfconsciously Promethean sense of life,
declaring through her characters the heroic4.
value of self-assertion in the face of the
established order (Cody, John (November
1973). In relation to Rand’s Heroic
philosophy, this article centers more on the
possibility of identifying those “Ideal men” in
Igbo society who possess a similar traits of
“Randian Heroism” or even more to achieve
the desired heroic goals using Nnamdi Kalu,
Dr. NnamdiAzikiwe and The Catholic Archbishop Anthony Obinna as a case study.

Research Objectives
The research objectives of this research
paper entails:
1. To provide vital factors that determines if
heroic traits in Igbo Cosmo-philosophical
worldview is inherent in Igbo man or a
tradition or an acquired traits developed to
foster the sense of socio-political status in
African society.
2. The highlight of the heroic traits which make
Igbo man unique in West African society.
3. The Need to integrate Igbo heroic spirit in
public administration to enhance African
societal and economic development.

To show the difference between the concept of
Heroism in African context and that of the
western concept

Research Question
Generally, the question developed for this
research paper includes if empirical datais
required for critical analysis and identification
of the heroictraitsin Igbo cosmo-philosophical
concept and why did the concept make Igbo
man unique among his contemporary
Africans? (The nature of Igbo man) Other
specific questions include:
Why did Igbo man employ the philosophy of
heroism to foster his sense of livelihood?
What mark the heroic spirits of African
culture as oppose to western concept of
heroism?
Are heroic traits a personality needed only
withinAfrican traditional context or unique
traits that should be used universally outside
African context?
How can the Igbos in south Eastern Nigeria
employ heroic traits to enhance Igbo
civilization in our contemporary African
society?

Igbo Heroism: Approach Through Randian
Theory From Igbo Cosmo-Philosophical
Worldviews
To understand true Heroism in Igbo
oriented African context, a closer look at the
general thought provoking questions are
required to answer specific philosophies about
the idea of enduring Heroism in different
cultural context. What is heroism or who is a
hero? Is the Hero a decorated General who
leads his armies to victory, or the Unknown
Soldier who quietly obeys orders? Is the hero
the researchers who find cure for cancer or the
country
doctor
treatingthe
country’s
personalities? Can a teacher, social workers,
medical personnel or even a spiritualist be a
hero? Should a hero be the person who saves
thousands of lives, or who comforts just one
person? What are the factors motivating these
heroes; duty, Determination, perseverance?
On the other hand, Fosdick (1954) gave a
contrary overview of the generally accepted
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concept of heroism in his general tone of
religious and moral decadence before English
reformation at the time of John Wesley; where
he linked the activity of reckless criminality to
public heroismthat could attract praise and
honor from their contemporaries, even though
the heroic activities is unacceptable by the
Government. In view of Fosdick concept, can
OdumegwuOjukwu’s heroic battle andbrave
Initiative of MaziNnamdiKalu and his
BiafraSecessionist group for actualization of
Republic of Biafra be considered repugnant or
an unacceptable initiatives or a terror against
thepeaceful co-existence of one Nigeria since
their political agitation is considered a threat
to Nigerian Government? But as men of
courage they perseveres to achieve their
values, even when their independent ability
leads to conflict with others (Wheeler 1986,
Gladtsein 1999) or as Randianconceptualized,
an Ideal men who achieve their values with
ability and independence(Rand, Ayn 1982).In
this regard Heroism can be relative and a
contradiction of Igbo philosophical worldview
for human capital development.
A better perception of the factors that
enhance the sense of heroism in Igbo tradition
and theoretical concept of heroism would
suffice to enhance a better understanding of
the global tradition of Heroism from Igbooriented African context.The factor that
influence the idea of heroism among the Igbo
people are almost similar to those civilizations
with a variety of culture, cosmosphilosophical understanding of the world and
strong value for ancestral tradition of Valor,
achievement and social statue recognition etc.
Age was respected among Igbo people, but
achievement was revered; and as the elders
said, if a child washes his hands he could eat
with kings; so Okonkwo did to become a
warrior
(Achebe
1958)
among
his
contemporaries, and Igbo culture was
receptive to change and very competitive
which gave Igbo man an unquestionable
advantage over his compatriots in securing
credential for advancement in Nigerian
colonial history (Achebe 2012). As an African
civilization, Igbo society requires a symbolic
defense mechanism against the knowledge of
mortality and foreign influences, which in turn

acts as its emotional and intellectual response
to its basic survival mechanism as enshrined
in the tablet of Igbo man’s heart. With its
dualistic concept of physical self and a
symbolic self, Igbo man is able to transcend
the dilemma of mortality through heroism, by
focusing his attention mainly on his symbolic
selves and a symbolic belief-system that
ensures Igbo man to believe in superior to
physical reality. By successfully living under
the terms of symbolic lives, Igbo man started
feeling he can become heroic and, henceforth,
part of something eternal; something that will
never die as compared to their physical body.
This, in turn, gives Igbo people the feeling
that their lives have meaning, a purpose, and
shouldbe significant in the grand scheme of
things with a sense of morally heroic and
heroically rational(Wheeler 1986). With his
sense of heroic spirit developed from selfconfidence, Igbo man rose in Nigerian
Affairswith his heroic spirit in African society,
and its towns competed among themselves for
certain kinds of social and political
achievements (Achebe 2012).Through a
Cosmo-philosophical worldview, Igbo man
remained fame in his dualistic nature for
sustenance of a heroic spirit. In one hand, a
Hero is reincarnated into families that they
were part of while alive (Nnam, Nkuzi 2007)
and be giving opportunities to enter the spirit
world successfully as an ancestor. The
person's cycle number on earth is unknown to
them. The personality of the ancestor may not
be identical to the child’s whom the heroic
ancestor may share a mortal bond but rather
the concept establishes a vital relationship
with the child and characteristics of the
ancestor (Udoye and Edwin 2011). Before a
relative dies, the soon to be deceased relative
sometimes give clues of who they will
reincarnate as in the family. Once a child is
born, he or she is believed to give signs of
who they have reincarnated from with the help
of a Diviner. This sign can be through
aggressive behavior, physical traits and
courageous statements by the child; all a sign
for sustainingthe belief of “a reincarnated
hero”.
On the other hand, a further
understanding of Heroism in Igbo philosophy
entails a Cosmo-philosophical view of
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“Ezeaga –adi” (a hero that never be) or
“Mbaamaonye-ukwu” (a hero not know in the
community). In the literal description of Igbo
concept of heroism, Chinua Achebe (1958)
depicted Okonkwo in Things fall Apart as an
epic character who play the role of a Hero of
Umuofia whose end was tragic and fatalistic.
A review of the said Okonwko explained
(Nosek 2008):
“Okonwko in Chinua Achebe’s Things Fall
Apart was driven by fear, a fear of change and
losing his self-worth. He needed the village of
Umuofia, his home, to remain untouched by
time and progress because its system and
structure were the measures by which he
assigned worth and meaning in his own life.
Okonkwo required this external order because
of his Childhood and a strained relationship
with his father, which was also the root of his
fears and subsequent drive for success. When
the structure of Umuofia changed, as happens
in society, Okonkwo was unable to adapt his
methods of self-evaluation and ways of
functioning in the world; the life he was
determined to live could not survive a new
environment and collapse around him.” ( )
The heroic trait of Okonkwo is an exemplary
driving motive behind Igbo man’s success in
his classical environment, and much of
Okonkwo’s behavior results from a
reactionary desire to be completely unlike his
father whom he believed is lazy, and a
coward. This means that Okonkwo attempts to
work hard, provide for his family materially,
be brave, and be masculine in every possible
way. As a result,Okonkwo became successful
in many ways – he became very wealthy,
holds a high-ranked position in the
community, had three wives, and was known
for his skill as a wrestler and warrior.As
opposed to a trait of life dictated by internal
fear, and his problem of love and intimacy
which he considers a feminine character. He
rarely shows these aspects of himself since he
considers emotion soft and feminine – but the
emotions are there nonetheless. The fact that
he lies to Ikemefuna to protect the boy from
fear and later feels guilty about killing him are
proof of that Okonkwo isn’t devoid of positive

human emotions. But, whenever there is a
clash between showing true emotion and
maintaining the show of his strength,
Okonkwo will always go with the latter but
rather remain uncompromised in his soft
relationship with his family by been a
complete dictator and often justifies his brutal
behavior against his wives. He can beat his
wives without guilt. He can threaten Ekwefi
with a gun when she talks back. He can
rebuke Nwoye for listening to old wives’
tales. This sense of ownership is exemplified
when Okonkwo takes Ikemefuna’s life.
Though he does have qualms about killing
Ikemefuna, they are not qualms about whether
or not he has the right to do it. Okonkwo feels
complete ownership over his family. As a
character, Okonkwo remains pretty consistent
throughout the book. We see no sudden
changes in behavior or mindset; in fact, that
may be Okonkwo’s problem – his inability to
adapt or compromise his ethics to changing
situations that call for more tolerance or
compassion. Okonkwo, whose sense of pride
and dignity continues until the end, chooses to
live and die on his own terms rather than
submit to the white man who eventually
entered Igbo land with their culture. For
Okonkwo, giving in would be against so much
of what he has stood for – courage, Valor, and
maintaining his integrity of manliness by
objecting to Whiteman’s influence through
suicide. Okonkwo’s Final act of suicide is the
ultimate demonstration of things falling apart
because it is the first and only time that
Okonkwo purposefully and calculatedly
breaks the clan laws.
In the Things Fall Apart Novel, Okonkwo was
not afraid of war. He was a man of action, a
man of war. Unlike his father he could stand
the look of blood. In Umuofia's latest war he
was the first to bring home a human head As a
result, Okonkwo is seeing as hardworking and
aggressive, traits that bring him fame and
wealth at the beginning of the novel.The
novel's main character and an influential clan
leader, Okonkwo fears becoming an
unsuccessful, weak man like his father,
Unoka. This same fear also causes Okonkwo
to be impatient and brash, however, leading to
his eventual downfall when he can't adjust to
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the changes occurring in the clan. In contrast
to realm world experience of heroism, Heroes
are first and foremost a symbolic
representation of the person who is
experiencing the story while reading, listening
or watching (Chatterji 1986) thus the
relevance of the hero to the individual relies a
great deal on how much similarity there is
between the two. One reason for the hero-asself interpretation of stories and myths is the
human inability to view the world from any
perspective but a personal one. The heroic
story of Okonkwo in Things Fall Apart, is
purely an African epic stories about heroes
found in many African cultures. In these
stories, the concept of the heroesreflects Igbo
man
understanding
of
extraordinaryindividuals whose careers and
destinies are not theirs alone, but are bound
with the fortunes and destinies of their society.
These Men and women of accomplishment
become heroes by accomplishing great things
for themselves and their communities,
winning much fame as a result. In relation to
Igbo Cosmo-philosophical world view, a hero,
in the Igbo cultural belief system, is a destined
one with great courage and strength to work
against destabilizing forces of his community.
The Hero is someone who affects, in a special
way, the destinies of others by pursuing his
own. The Hero is the man noted for special
achievements, and his life is defined by
ambivalence, because his actions are destined
to fulfill the wills and wishes of the gods.

The Randian Factor In Igbo Heroism
Generally the Igbo Cosmo-philosophical
worldview of heroism entailsphysical
strength,spirit of courage, industriousness,
sacrifice, boldness and obedience as many
Igbo scholars like Achebe expressed. Igbo
history has recorded a plethora of superheroes
that have touched the hearts of his
contemporaries, fill them with admiration, and
make them reconsider their view of the world
in their personal endeavors through their Ideal
traits which incorporates both the physical
strength of war andstrong principles of
objective character towards life as a western
trait which marks the character of Ideal man
as Rand explained (Wheeler, 1986). However,

modern western concept of Heroism hinges on
the philosophy of charisma which is
objectivism deducted as a moral worth. Here,
the heroic man exhibits a character of his own
happiness as the moral purpose of the man’s
life, with the productive achievement as his
noblest activity, and reason as his only
absolute. As a conception of the “ideal man”,
the Randian hero has much in common with
Aristotle's conception of agathos, in that both
are morally heroic and heroically rational, and
evidence showed from naturalist and
objectivistmeta-ethicalperspectivethat
there
are some Randianheroic traits in Igbo man’s
heroic endeavor of Dr.NnamdiAzukiwe who
achieved Nigerian Independence without war,
Arch-Bishop Anthony Obinna who tirelessly
pioneered for the abolition of Osu caste
system through exegetical skills of biblical
sermonas a liberation theological initiative and
NnamdiKalu, who maintained his integrity
against various political trials for the Biafran
agitation.Aristotle
shared
a
similar
naturalist/objectivistmeta-ethical perspective
which emphasizescharacter as the primary
determinant of moral worth and possesses a
fundamentally heroic attitude towards life
(Wheeler 1986). For NnamdiAzikiwe it is a
charisma of political diplomacy, to Nnamdi
Kalu is Integrity, and to The Catholic
Archbishop Obinna, it is Self-sacrifice and
sense of moral worth; all exemplifyethical
egoism, sense of moral worth , rationality in
their endeavors to give their subject happiness
in the normative ethical position that the selfinterest of the individual ought to be the basis
for moral action. For NnamdiAzikiwe, he used
politics as a dynamic mechanism to achieve
independence without war thereby giving his
people ultimate happiness in their sense of
freedom from the colonial governance. He
entered politics and in 1944 he co-founded the
National Council of Nigeria and the
Cameroons (NCNC) with Herbert Macaulay.
In June 1945 he supported a general strike and
with several attacks against the colonial
government, his West African Pilot
publication was suspended and he raised
alarm about an assassination plot by unknown
individuals working on behalf of the colonial
government (Sklar, Richard L. 2004). In 1945,
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Zik witnessed a conspiracy allegation and his
zikist movement which most triggered his
political carrier. As a result of Azikiwe's
support for a general strike in June 1945 and
his attacks on the colonial government,
publication of the West African Pilot was
suspended on 8 July of that year. He praised
the striking workers and their leader, Michael
Imoudu, accusing the colonial government of
exploiting the working class (Sklar, Richard
L. 2004). In August, the newspaper was
allowed
to
resume
publication(Orji,
2013).During the strike, he raised alarm of
assassination plot basing his argument on a
wireless message intercepted by a Pilot
reporter. The assassination allegation served
as a dynamic mechanism to gain popularity
(according to Yoruba’s politicians) and to
raise his profile, but later a militant youth
movement was established in 1946 to defend
his life and his ideal of self–government.
Inspired
by
his
writings
and
NwaforOrizu'sZikism philosophy, members of
the movement soon began advocating
positive, militant action to bring about selfgovernment. Calls for action included strikes,
study of military science by Nigerian students
overseas, and a boycott of foreign
products(Idemili 1980). Following the
political opposition of Arthur Richards’s
proposals for a revision of the Clifford
constitution of 1922 in 1945 and after the
death of the then NCNC president, Herbert
Macaulay, during a political tour, Azikiwe
assumed leadership of the party. He led the
delegation to London and, in preparation for
the trip, traveled to the US to seek sympathy
for the party's case. Azikiwe met Eleanor
Roosevelt at Hyde Park, and spoke about the
emancipation of Nigeria from political
thralldom, economic insecurity and social
disabilities. The UK delegation included
Azikiwe,
FunmilayoRansome-Kuti,
ZannaDipcharima,
AbubakarOlorunimbe,
AdelekeAdedoyin and NyongEssien. They
visited the Fabian Society's Colonial Bureau,
the Labor Imperial Committee and the West
African Students' Union to raise awareness of
its proposals for amendments to the 1922
constitution. Included in the NCNC proposals
was consultation with Africans about changes

to the Nigerian constitution, more power to
the regional House of Assemblies and limiting
the powers of the central Legislative Council
to
defense,
currency
and
foreign
affairs(Olusanyai
1964)The
delegation
submitted its proposals to the colonial
secretary, but little was done to change to
Richards' proposals. The Richards constitution
took effect in 1947, and Azikiwe contested
one of the Lagos seats to delay its
implementation.
Under
the
Richards
constitution, Azikiwe was elected to the
Legislative Council in a Lagos municipal
election from the National Democratic Party
(an NCNC subsidiary), and their increase
agitation for changes to the Richards
constitution led to the Macpherson
constitution which later called for elections to
the regional House of Assembly. Azikiwe
opposed the changes, and contested for the
chance to change the new constitution, and
later won but lost the seat of representation in
the federal House of Representatives. In 1951,
he became leader of the Opposition to the
government of ObafemiAwolowo in the
Western Region's House of Assembly.
Azikiwe's non-selection to the national
assembly caused chaos in the west (Onyioha
1951). An agreement by elected NCNC
members from Lagos to step down for
Azikiwe if he was not nominated broke down.
Azikiwe blamed the constitution, and wanted
changes made. The NCNC (which dominated
the Eastern Region) agreed, and committed to
amending the constitution(Olusanyai 1964). In
1952 He moved to the Eastern Region where a
proposal was made for his accommodation by
the e NCNC-dominated regional assembly. A
new election returned Azikiwe as a member of
the Eastern Assembly. He was selected as
Chief Minister, and became premier of
Nigeria's Eastern Region in 1954 when it
became a federating unit. On the 16th of
November in 1960 , Azikiwe became
governor-general,
with
AbubakarTafawaBalewa as prime minister,
and became the first Nigerian named to the
Privy Council of the United Kingdom. When
Nigeria became a republic in 1963, he was its
first president. In both posts, Azikiwe's role
was largely ceremonial(Olusanyai 1964). He
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and his civilian colleagues were removed from
office in the 15 January 1966 military coup,
and he was the most prominent politician to
avoid assassination after the coup. Azikiwe
was a spokesman for Biafra and advised its
leader,
ChukwuemekaOdumegwuOjukwu,
during the Biafran War (1967–1970). He
switched his allegiance back to Nigeria during
the war, and appealed to Ojukwu to end the
war in pamphlets and interviews.
NnamdiKanu’s radical expression of his
integrity towards actualization of Biafran
sovereignty and against Nigerian Government
executive and judicial suppression has
remained an African reformed political
philosophy of separatism which give Igbo
man a happy sense of unity, sense of
belonging, and elaborative future prospect of
Liberation from Islamic marginalized state.As
a leading member of one of several
Biafraseparatist
organizations,https://en.wikipedia.org/wiki/Nn
amdi_Kanu
cite_note-BBC_2-4
the
Indigenous People of Biafra (IPOB), he
advocates a sovereign state for the Igbo
speaking people of Nigeria as well as those
from
the
south-south
region
of
Nigeria(Freeman 2017) (Editor 2017). on the
14 of October 2015 Kanu was arrested on
treason charges in Lagos by the agents of the
Federal Government of Nigeria, the State
Security Service (SSS) in his hotel room i.e.
Golden Tulip Essential Hotel Ikejaand was
unjustly detained in a Nigerian jail without
trial for more than a year-and-a-half, despite
various court orders that ruled for his release.
When in court, Kanu appeared regularly
wearing a Jewish prayer shawl and head
covering. He said in court that he "believes in
Judaism" and considers himself a Jew; as a
self-styled influential leader who believe in
the
absolute
reality
of
“ChukwuokikeAbiama”s assistance. The news of the
arrest of Kanu generated protests across parts
of Delta State, Enugu State, Rivers State,
Cross River State, Abia State, Imo State, and
Anambra State. On 19 October 2015, it was
reported that NnamdiKanu had been granted
bail (LudovicaIaccino2015) after a secret
arraignment at Magistrate Court,Wuse 11.
However, the bail seemed "controversial" and

there were claims the DSS announced the bail
only "to calm the angry people of
Biafra".Although the bail conditions were
stringent some of which required the
Certificate of Occupancy of a landed property
within Abuja municipality, a level 16 officer
in the Ministry, Kanu's lawyer said they
eventually met the requirements in full.
However, "upon the issuance of the Form 36,
the court ordeal went to execute the order but
came back unsuccessful. He was unable to
produce the prisoner. The lawyer, Vincent
Obetta, called the continued detention of the
activist despite meeting his bail conditions "a
clash between judiciary and executive" in a
democratic Nigeria. According to Obetta, "I
have not seen or heard any place where a court
grants bail and the person is not released.
Under UN and Africa charter, it is enshrined
that once bail is granted, you release the
person upon meeting the bail conditions. We
are sliding to days of Decree 2 and 4 of 1984.
This is pure Dictatorship (Francis Igata 2015)
The Magistrate Court 1 sitting in Abuja on 18
November 2015 ordered the Department of
State Services (DSS) to produce Kanu, at the
court on 23 November 2015. However, it was
reported the Department of State Services
(DSS) obtained a "secret court order to detain
NnamdiKanu
(News
Express
2015)
(GordiUdeajah 2015).Kanu's lawyer, Obetta in
an interview said whilst "in court, the
prosecutor gave him a document containing a
court order permitting the Department of State
Services (DSS) to detain Kanu for the next
three months to "conclude what they said was
an investigation of terrorism and terrorism
financing (LudovicaLacinno 2015).Kanu was
finally arraigned on 23 November 2015 in an
Abuja Magistrate Court for the first time
(AkintayoAribake 2015) for charges of
"criminal conspiracy, intimidation and
membership of an illegal organization by
Nigeria's Department of State Services (DSS).
They charges violate "Section 97, 97B and
397" of Nigeria's penal code (AFP 2015)
(Evelyn Okakwu 2015). Chief Magistrate .S.
Usman had at the last adjourned date, berated
the Department of State Services (DSS) over
its failure to produce Kanu in court on two
consecutive times the matter came up before
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the court.[28] Meanwhile, Kanu'ssupporters
stormed Nigeria's capital city of Abuja in
luxury buses on a peaceful protest for their
leader who was arraigned by the Federal
Government before the Wuse Zone 2
Magistrate Court, Abuja on 23 November
2015 (Linda Ikeji 2015). Pro-Biafra protesters
with placards sang and danced outside the
court premises whilst1 hearing proceeded.
Protesters wore T-shirts and caps with
inscriptions like "Biafra Now or Never",
"Buhari Release Kanufor Us", "On Biafra We
Stand". More protests by IPOB members
numbering over 15,000 grounded vehicular
movements the southeastern key economic
city of Onitsha concurrently. It was the same
by over 20,000 protesters in Aba, Abia State
on the same day (Akintayo, etal.) (Egbejule,
Eromo, 2016).
The Catholic Arch-bishop Obinna of
Owerri Arch-Dioceses displayed another
heroic trait through Self-sacrificing effort with
a theological approach of giving the culturally
depressed and socially victimized a sense of
moral worth in Igbo society; as a way of
exemplifying ethical egoism, rationality in his
endeavors to give the relived happiness.
Following the resolution of conference of
Bishops to abolish discrimination of any sort
in Igbo society In May 1994, Arch-Bishop
Obinnareportedly rationalized osu/Dialacaste
system as a cultural barrier against Igbo
cohabitation which created a situation of real
apartheid (Africa News 24 May 1999) and
develop a liberation theological mechanism
through sensitization which lasted for over ten
Years.In one of his Lectures in the United
States
of
America,
Archbishop
Obinnaexplained his redemptive concern for
people of different race and found himself
rejecting, denouncing and renouncing any
identification with all three sub-Igbo groups
because he has identified himself with the
three groups of “the Jews, Samaritans, and the
Gentile”s Igbo family, recognized
the
humanity in each sub-group, experienced and
realized the deep dreads, pain, and misery
borne by Igbo man in each human segments
and across the Igbo communities. As an
initiative for the liberation of the socioculturally oppressed in Igbo society, the cleric

has been in the fore-front of this mission for
years in Imo state especially. His movement
served as the driving motive behind the
initiatives of other clerics in Non-Catholic
churches, and many otherswith clerical
services in Pentecostalism and across church
groups are equally pushing it forward and
doing away with centuries old inhuman
customs, habits and barriers that has incensed
Igbo society ( EmekaMamah, Vincent
Ujumadu, AnayoOkoli, ChidiNkwopara, Peter
Okutu, 2016) . Till date the state wide
sensitization program on equality in Imo state
initiated by Arch-Bishop Obinna has generate
positive results towards the abolition of
Osu/Umeh/Diala Caste system thereby giving
the affected victims Happiness and sense of
belonging and self worth as a “rationally
justified Igbo man who exist with full sense of
equality with his fellow kinsman.”

Conclusion
As generally observed, Randian expression
of an “Ideal man” involves a man who
perseveres to achieve his values with
charisma, even when his ability and
independence leads to conflict with others
(Gladstein 1999). It is likely that these factors
are evidence in modern Igbo concept of
enduring heroism but misunderstood from
African Cosmo-philosophical concept due to
African
inclination
to
superstitious
knowledge.
Although the Igbos are
individualistic and capitalistic in nature, but
their “Umunna” cosmological structure of the
Igbo communities carries the collective
responsibility of the survival of all which
becomes a problem to Igbo man’s survival.
There are other problems of politics, intrusion
of foreign religion, cultural imperialism of
British colonialists, the massive massacre of
the Igbos in Nigeria, the marginalization of
the Igbos by Nigerian political elements etc.
which led them to struggle for their survival
and as such demand a heroic spirit to achieve
their goal.In such cases, situational, cultural,
and personality variables can play pivotal
roles in shaping Igbo man understands of
reality. Across the colonial era Igbo man has
manifested spirit of self-sacrifice, leadership
charisma,
integrity
and
mostly
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the “small h” heroic traits, but a subjective
radicalindividualism which all resonate to his
collective consciousness and self-identity of understanding of their encounter with the
world indicates a “Big H” heroic traits which
“Igboness” in African society and in the face
involves a potentially big risk such as getting
of surmounting challenges has led them to
notable extra-ordinary accomplishment in all hurt, going to jail, facing long persecution or
even facing death (Frank Farley, Psychology)
spheres of human existence.
as the case of Nnamdi Kalu and the Aro
As a courageous descent of African
dynasty who possess the characteristic heroic people who tirelessly dominates more than
180 settlements in many areas in Nigeria. In
traits in all facets of life, Igbo man is born
the face of immediate life and death situations,
with this tremendous capacity to be anything
the power and immediacy of their situation
and shape his own life philosophically as
can inspire the Igbo man to take action.These
illustrated in Achebe’s Okonkwo fictional
same situational forces that galvanize them to
character. The same Igbo man is shaped by his
heroic acts can hardly galvanize indigenes of
circumstances—by the pressures of family,
another ethnic group in African to stand
forces of nature, the challenge of metaphysical
pressures. When a crisis arises in the presence
realities of life, the culture or the time period
of many people, Igbo man stands to face the
in which the man happen to grow up, which
trails no matter how challenging it is. Because
are accidents of birth; whether Igbo man
grows up in a Jungle, thick forests, in the personal responsibility is diffused by the
battle ground of Igbo tribal conflict or the presence of others, Igbo man believes that
someone else within his clan will take on the
peaceful
atmosphere
of
kinsmen’s
role of the hero even if there is failure.As an
gathering,the man is possessedwith the
African descent with dynamic traits, Igbo man
capacity to do terrible things physically,
has sense of self-worth above his
spiritually and otherwise. But the Igboman
also possesses an inner hero; if stirred to contemporaries, independence, dynamism and
radical individualism in Nigerian politics, his
action, that inner hero is capable of
ethical
and cultural values as moral
performing tremendous goodness for his
fellow men and communities.Among the resolution, intelligence/aptitude, self-control,
emotional
discipline
in
Challenging
various African communities, the Igbos
always standsout with conscious spirit of circumstancesetcare evidence of Rhand’
Charisma in Igbo man. As a brave man ready
cultural values and survival of the fittest.
Their world view is variously characterized by to face trials even death, Igbo man is a Big
Hero (H) as Frank Explained. According to
sense of accomplishment, industriousness, and
Achebe,
the
Igbos
areextraordinary
resilience which always demand a heroic
individuals whose careers and destinies are
spirit.In Nigeria, the term “Igbo” evokes
certain feelings amongst other ethnic tribes; not theirs alone, but are bound with the
fortunes and destinies of their society. The
the feeling of fear, contempt, compassion,
Igbos do not only possess the heroic traits
threats etc. (Nworah, 2004) because of the
inward traits of smart, strong, resilient, stipulated in their cosmo-philosophical world
view but also the charismatic traits of the
selfless,
caring,
charismatic,
western
world
as
Rand
theorized
reliable, and inspiring perceived in them as
._____________________________________________________________________________
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Abstract
This research study is designed to examine empirically the recessionary effect of
monetary policy transmission on the performance of Nigeria economy between
2000 -2019. Time series data were extracted from CBN statistical bulletin 2019.
The study employed various econometric tools to analyze the data obtained, such
tools include, Vector autoregressive estimates, VAR Granger Causality and Lag
length criteria. Economic growth as the dependent variable was proxy by real
gross domestic product. The result shows that money supply exert positive
influence on economic growth while interest and inflation rates show a reducing
effect on economic growth due to the recessionary effect. This result is in line with
the theories of interest rate, inflation rate and money supply. We therefore
recommend that money supply should be maintained to a certain threshold to
avoid inflationary situation that will reduce the growth of the economy in the long
run.
Keywords: Vector autoregressive estimate, Wald Test, Lag length, money supply.
__________________________________________________________________
Introduction
The objectives of monetary policy include
price stability, maintenance of balance of
payments
equilibrium,
promotion
of
employment and output growth, and
sustainable development. The pursuit of price
stability invariably implies the indirect pursuit
of other objectives such as economic growth,
which can only take place under conditions of
price stability and allocative efficiency of the
financial markets. Monetary policy aims at
ensuring that money supply is at a level that is
consistent with the growth target of real
income, such that non-inflationary growth will

be ensured. An overriding issue that have
berated the minds of Government over the
years is the effectiveness of monetary policy
in influences macro economic variables in the
country; (Udegbunam 2013) opined that
monetary policy has a strong measure of effect
on the economy. Despite the lack of consensus
among economists on how it actually works
and on the magnitude of its effect on the
economy, there is still remarkable strong
agreement that monetary policy has significant
impact on economy growth of every nation.
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Monetary policy refers to the deliberate
measures by the Government designed to
regulate the volume, supply and cost of money1.
in an economy in pursuant to economic
activities. According to CBN act 2004,2.
monetary policy can be described as the art of
controlling the direction and supply of money3.
and credit facilities in line with stable price
and economy growth in an economy. One of
the key objective of CBN is the maintenance
of monetary and price stability in consonance
with economic growth and development.
Central Bank of Nigeria is saddle with the
responsibility of promoting and instigating1.
monetary policy in the country, this objective
is variously carried out in different dimensions2.
in accordance to CBN act 2004 as at amended;
the apex financial institution performed such3.
roles through its monetary policy committee,
prudential guidelines and instruments.

Statement of Problem
The effectiveness of monetary policy in
influencing macroeconomic variables and
sustained economic growth is a debating
stigma among different researchers in time
past, policies implemented in the economy
over the years has been detrimental to and
inconsistent with the developmental needs of
the economy, this concern has exerted
pressures on the monetary policy committee to
find a lasting inputs on the economy.
Various authors and academia have in
different time performed econometric analysis
on the significance of monetary policy in
driving economic growth in Nigeria; most
result revealed that despite the constant
changes of monetary policies, the desire
results is yet to be effective; to some other
results, it revealed positive and insignificant
relationship with economic growth. With
these lingering and divergent views of
scholars, the researcher is determined to
examine the impact of monetary policy on
performance of Nigeria economy.
1.3 Research Question
Based on the controversies among different
academia in the field of economics,
accounting and finance, the research work is
therefore anchored on the following research

questions in order to elicit responses that will
aid in the econometric analysis.
What is the nexus between money supply and
real gross domestic product?
How can the relationship between interest rate
and real gross domestic product be examined?
What magnitude can the impact of inflation be
measure on real gross domestic product?
1.4 Research Objectives
The research broad objective is centred on
the impact of monetary policy on the
performance of Nigeria economy; whereas,
the specific objective is to:
Examine the relationship between money
supply and real gross domestic product.
Determine the nexus between interest rate and
real gross domestic product.
Investigate the correlation between inflation
and real gross domestic product.
1.5 Research Hypotheses
In view of the divergent views of researchers
in recent times on the significance of
macroeconomic variables in sustaining
economic growth, the research work
structured the hypotheses to its null form in
the followings ways;
H01: There is no positive and significant
relationship between money supply and
real gross domestic product.
H02: Interest rate does not impact significantly
on real gross domestic product.
H03: There is no close and significant
correlation between inflation rate and real
gross domestic product.

1.6 Significance of the study
The research work will be significant to the
following
Government: the national Government will
use the recommendation to profer effective
monetary policy that will contribute
significantly to the nation’s economic growth
and development.
Financial economist: the research work will
assist policy makers in making effective
policies on macroeconomic variables vis-à-vis
the country economic growth.
Students of finance and economics; they will
obviously relate to the work in search for
reliable and relevant work in writing thesis
and dissertations.
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Investors: the work will aid investors in areas
of investing and the significance in investing
in the country via the importance of interest
rate in accelerating capital formation.
Financial Analyst; This study shall guide this
group in proper financial analysis with respect
to minimizing country risk, interest rate risk
and other forms of risk on investment. It will
also assist in taking advantage of any positive
changes in variables as it may affect
investments.
In conclusion, the study would further
contribute to knowledge by positing how the
correlation between interest rate, money
supply and inflation rate in Nigeria should be
most favourably employed.
2.1 Conceptual Framework
Monetary policy is the main channel at
which CBN regulate the cost, volume, credit
and money supply in the economy by
influencing major macroeconomic variables
which influences the growth of the economy,
monetary policy is the deliberate policy
designed by the Federal Government through
the use of monetary policy instruments such as
cash reserve ratio, interest rate, monetary
policy rate, liquidity ratio etc to control the
cost, volume, credit and supply of money in
the economy.
Some key instruments of monetary policy
implemented by the CBN to regulate the
volume and credit of money supply in the
economy include but not limited to the
following:
Recessionary Cash reserve ratio:
According to Udeh 2015, cash reserve ratio
is the proportion of deposit liabilities which
the deposit money banks and other financial
institutions are require to keep as cash with
the central Bank of Nigeria. It’s a mandatory
cash reserve banks are to keep with CBN in
line with the ratio as specify from time to
time. This cash reserve ratio is estimated to
check the excess liquidity in the banking
system and control the volume of banks credit
that can be extended by deposit money banks
(Otalu, Aladesanmi & Mary 2015).

Classical Theory of Interest Rate
The classical theory of interest rate
advocates that “the interest rate is the factor

Recessionary
Liquidity
ratio:
According to Olweny & Chiluwe,
2012), liquidity ratio is the proportion of
deposits of banks to be kept with CBN in
specified liquid assets such as treasury bills,
money at call, certificate of deposits etc
mainly to strengthen the bank ability to
meeting depositors withdrawal demands and
ensure public confidence.
However, Credit is the extension of money
from the lender to the borrower (Ebi &
Emmanuel 2014). Ajayi and Atanda (2012)
noted that credit implies an arrangement by
the debtor to pay the creditor for money lent
or goods and services obtained on credit.
Credit is a core business of financial
institutions or banks because banks mobilized
deposits from the surplus units of the economy
and channeled it to the deficit units who need
funds for productive uses. Therefore, the
relationship between Banks and customers is
that of debtors and creditors. According to
CBN (2009), the total loans and advances
given by the banks to economic agents is
termed bank credit. Bank credit is often
secured with collateral so as to ensure that the
loan is recovered in the event of default. This
credit is channels into investment to promote
economic activities. Thus, banks provide the
role of intermediation where credit is channel
to the deficit sectors to enhance economy
growth. Anuolam (2010) defined bank credit
as a process where a bank or financial house
provides loan or advance to a single borrower
or group of individual or client. It is believed
that bank credit contributes significantly to
banks’ profitability, through their lending
rates, lending policies and other services they
used.
2.2 Theoretical Review
This section tends to review various
theories underpinning the research work such
as theories of interest rate, theories of inflation
rate, theories of money supply and economic
growth
theories;

that brings the demand for investment and the
readiness to save into equilibrium with one
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another”. Thus, interest rate is the price that
connects the demand for investment fund and
supply of savings. The price of a product is
automatically fixed at that point where the
demand for it is equal to the supply, interest
rate in a country also comes to rest in-line
with the play of market forces at the point
where the level of investment at that rate of
interest is equal to the amount of saving at
same rate.
Quantity Theory of Money
`The Classical theory of Inflation
One way of defeating inflation, according
to the early classical economists, is to reduce
the money supply. The prescription arises
from their belief that the economy always
operates in equilibrium. The result of this
belief is that when the money supply
increases, this will simply result in more
money chasing the same amount of goods.
The excess demand will then increase the
price level back to equilibrium (fast or
immediately) and nothing in the "real" sector
of the economy has changed. The only
difference is an increase in the price level.
Classical Theory of economic growth
The classical theory of economic growth
was a combination of economic work done by
Adam Smith, David Ricardo, and Robert
Malthus in the eighteenth and nineteenth
centuries. The theory states that every
economy has a steady state GDP. Any
deviation off that steady state is temporary and
will eventually return. This is based on the
concept that when there is a growth in GDP,
population will increase. The increase in
population thus has an adverse effect on GDP
due to the higher demand on limited resources
from a larger population.
2.3 Empirical Review
Monogbe and Okah (2017) using the
autoregressive distributed lag approach
examined
the
consociation
between
investment, exchange rate, interest rate and
economic development in Nigeria. The study
covers the periods 1986 to 2015 where the
result of the causality test was used in testing
the hypothesis. Findings shows that foreign
investment react to interest rate in a positive
manner against the aprior expectation while

The monetarists used the quantity theory
of money as the framework for explaining the
relationship between money supply and the
price level. According to Jhingan (2006), the
Monetarists emphasize the role of money as
the principal cause of demand-pull inflation.
They contend that inflation is always a
monetary phenomenon. Price tends to rise
when the rate of increase in the money supply
is greater than the rate of increase in real
output
of
goods
and
services
lower interest rate seems to promote
investment.
Monogbe, Achugbu and Davies (2016)
examine the effect of some selected macroeconomic variable on government expenditure
between the periods 1981 to 2014. The main
aim of the study is to ascertain the
responsiveness of those selected macroeconomic variables on the spending ability of
the government. Study employed vector error
correction mechanism using time series data.
Study employed three explanatory variables
which includes interest rate, balance of trade
and unemployment rate while total
government expenditure was the explained
variable. Findings reveal that balance of trade
and interest rate reports a negative significant
relationship to total government expenditure.
Mahmoud and Mohammed (2012) examined
the relationship between some selected macroeconomic variables in Jordan. The macroeconomic variables under investigation
include
gross
domestic
product,
unemployment rate and balance of trade.
Study employed the multiple regression of the
ordinary least square. Study reveals that the
size of labour employment as a human force
associated with the extent of success factors
related to economic growth.
Arodeoye and Iyoha (2014) investigated
the relationship between some selected macroeconomic variables and economic growth in
Nigeria, utilizing a quarterly time-series data
for 1981 Quarter 1 through to 2010 Quarter 4.
Using the vector autoregressive model, they
discovered that there is a stable, long- run
relationship between foreign exchange and
economic growth.
Georgios (2003) investigated the effect of
exchange rate, interest rate and growth using
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two panel data set: one of 56 countries
covering the period 1951 – 1998, and another
of 105 countries over 1960 – 1997. The results
show that the effect of trade openness on
economic growth is positive, permanent,
statistically significant, and economically
sizable.
Kakar and Khilji (2011) examined the role
of trade, interest rate, exchange rate and
balance of payment in relation to economic
growth for Pakistan and Malaysia for the
period 1980-2010. Johansen co-integration
test was used in estimating the nature of
relationship and Granger causality test was
used to determine the direction of causality in
the model. Results showed that in the long run
balance of trade positively effects the
economic growth in both Pakistan and
Malaysia.
Methodology
The research work is design to investigate
the impact of monetary policy on performance
of Nigeria economy 1990 - 2016;
sophisticated econometrics tools such Error
correction model, Jargue Bera normality, unit
root, co-integration, Granger causality. Below
are specifications of the econometric tools;

Error correction model or equilibrium
correction model
The equilibrium correction or error
correction model is used to combine first
differenced and lagged levels of co-integrated
variables. The model measures the proportion
of last period’s equilibrium error that is
corrected for and describes the speed of
adjustment back to equilibrium. Symbolically,
the model yt = β1xt + β2 (yt−1 − γ xt−1) + ut
is known as the error correction model or
equilibrium correction model while yt−1 − γ
xt−1 is known as the correction model.
Provided that yt and xt are co-integrated with
co-integrating coefficient γ then (yt−1 −γ
xt−1) will be I(0) even though the constituents
are I(1).
Bera and Jargue Normality
BJ uses the property of a normally
distributed random variable that the entire
distribution is characterized by the first two
moments – the mean and the variance. The

standardized third and fourth moments of a
distribution are known as its skewness and
kurtosis. Skewness measures the extent to
which a distribution is not symmetric about it
mean value and Kurtosis measures how fat the
tails of the distribution are. A normal
distribution is not skewed and is defined to
have a coefficient of Kurtosis of 3. A normal
distribution will thus have a coefficient of
excess Kurtosis of zero. A normal distribution
is symmetric and said to be meosokurtic. Bera
and Jargue (1981) formalize these ideas by
testing whether the coefficient of Skewness
and the coefficient of excess Kurtosis are
jointly zero. Denoting the error by u and their
variance by σ2, it can be proved that the
coefficients of skewness and Kurtosis can be
expressed respectively as:
B1 = E(u3) and b2 = E(u4)
(σ2)2
(σ2) 3/2
The Kurtosis of the normal distribution is 3 so
its excess Kurtosis (b2 -3) is zero.
The Bera – Jargue test statistic is
given by
W =T ( b21 + (b2 -3)2
6 + 24
Where T is the sample size, the test statistics
asymptotically follows a x2(2) under the null
hypothesis that the distribution of the series is
symmetric and mesokurtic.

Model specification
The research topic ‘impact of monetary
policy on the performance of Nigeria
economy is anchored on the model below;
RGDP = σ1+σ1MS + σ2INT+ σ3IFR+µT
Where RGDP is real gross domestic product,
MS is money supply, INT is interest rate, IFR
is inflation rate and µT is the disturbance term.
Apriori Expectation
The result of interest and inflation rate are
expected to be insignificant to real gross
domestic product with inflation and interest
showing a reducing effect while money supply
is significance. This postulation is in line with
the relevant theories supporting our model
estimation.
4.0 Discussion and results
This section of the research work present,
analyze and report the result of the model
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estimation conducted. The data below are time supply into the economy, interest rate and
series extracted from CBN statistical bulletin inflation rate. Find below the data in their raw
and standardized form.
2019; the figures below represent time series
data of real gross domestic product, money
TA BE 1
YR
RGDP
MS
INT
INF
2000
19,979.12
230.29
21
57
2001
20,353.20
289.09
20.2
72.8
2002
21,177.92
345.15
19.7
14.3
2003
21,789.10
413.28
13.5
10.2
2004
22,332.87
488.15
18.3
11.9
2005
22,449.41
628.95
21.3
0.2
2006
23,688.28
878.46
18
14.5
2007
25,267.54
1,269.32
18.3
16.5
2008
28,957.71
1,505.96
24.9
12.2
2009
31,709.45
1,952.92
20.7
23.8
2010
35,020.55
2,131.82
17.2
10
2011
37,474.95
2,637.91
18
11.6
2012
39,995.50
3,797.91
17.3
8.5
2013
42,922.41
5,127.40
16.9
6.6
2014
46,012.52
8,008.20
15.1
15.1
2015
49,856.10
9,411.11
19
13.9
2016
54,612.26
11,034.94
17.6
11.8
2017
57,511.04
12,172.49
16
10.3
2018
59,929.89
13,893.22
16.8
12
2019
63,218.72
15,154.64
16.7
8
Source: CBN statistical bulletin
4.1 Vector Autoregressive Estimate.

VAR model is employed to examine
the lead and lag relationship between
the variables in the model, VAR model
;

assumes all the variables estimated in
the model are endogenous. We present
the result of econometric view

Vector Autoregression Estimates
Date: 10/07/2020 Time: 15:25
Sample (adjusted): 2000 2019
Included observations: 19 after adjustments
Standard errors in ( ) & t-statistics in [ ]
RGDP

INT

INF

MS

RGDP(-1)

1.887882
(0.26733)
[ 7.06209]

-6.77E-05
(0.00070)
[-0.09682]

-0.004086
(0.00334)
[-1.22288]

-0.139122
(0.12243)
[-1.13631]

RGDP(-2)

-0.877860
(0.34710)

-0.000422
(0.00091)

0.003959
(0.00434)

0.270350
(0.15897)
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[-2.52911]

[-0.46438]

[ 0.91253]

[ 1.70065]

INT(-1)

-36.34279
(90.2710)
[-0.40260]

-0.166541
(0.23625)
[-0.70494]

2.144932
(1.12833)
[ 1.90098]

19.16384
(41.3431)
[ 0.46353]

INT(-2)

-49.59318
(81.1621)
[-0.61104]

0.101978
(0.21241)
[ 0.48010]

1.531965
(1.01448)
[ 1.51011]

-10.59655
(37.1713)
[-0.28507]

INF(-1)

6.010460
(19.6795)
[ 0.30542]

0.038115
(0.05150)
[ 0.74004]

0.328999
(0.24598)
[ 1.33750]

-1.397541
(9.01298)
[-0.15506]

INF(-2)

-8.847530
(17.4651)
[-0.50658]

-0.100679
(0.04571)
[-2.20265]

-0.034167
(0.21830)
[-0.15651]

0.276881
(7.99880)
[ 0.03462]

MS(-1)

0.266006
(0.57540)
[ 0.46230]

0.000766
(0.00151)
[ 0.50869]

0.004578
(0.00719)
[ 0.63655]

1.100160
(0.26352)
[ 4.17479]

MS(-2)

-0.424525
(0.52398)
[-0.81020]

0.000245
(0.00137)
[ 0.17855]

-0.003812
(0.00655)
[-0.58203]

-0.336072
(0.23998)
[-1.40045]

C

2001.870
(4020.26)
[ 0.49795]

33.16977
(10.5215)
[ 3.15258]

-49.92040
(50.2507)
[-0.99343]

-2615.518
(1841.23)
[-1.42053]

R-squared
Adj. R-squared
Sum sq. resids
S.E. equation
F-statistic
Log likelihood
Akaike AIC
Schwarz SC
Mean dependent
S.D. dependent

0.997361
0.471125
0.611490
0.996226
0.996041
0.206688
0.417235
0.994340
19879937 136.1632
3105.928
4169883.
1114.673
2.917225
13.93271
510.5073
755.8497
1.781614
3.147870
527.9995
-205.3028 -56.66070 -95.75087 -185.7800
17.14422
5.252856
8.380069
15.58240
17.58302
5.691651
8.818865
16.02120
38716.59
18.59200
19.16400
5921.441
17716.52
3.275276
18.25109
6785.456
Fig 1 vector autoregressive estimates 1:>

The result of vector autoregressive estimates
shows that interest and inflation rate posses
reducing impact on real gross domestic
product, this implies that reduction in interest
rate and inflation will boost growth in
productive sector. Money supply at both lead

and lag period poses direct link to domestic
output in the country, which means that
increase in money supply will lead to increase
in domestic productions vis – a- vis economic
growth in the country.

West African Journal of Industrial and Academic Research vol.20 No2. March 2020

155

The figure of the R2 statistics revealed that
changes in economic growth in Nigeria is to
great extend influence by money supply with a
figure of 99% while interest and inflation rate
each exerting marginal influence on real gross
domestic output.

4.3
VAR
Granger
Causality/Block
exogeneity wald Test
VAR Granger causality became popular in
1980 and it’s used to examine the cause –
effect relationship between movements in the
variables,
we therefore present
the
econometric output as follows;

VAR Granger Causality/Block Exogeneity Wald Tests
Date: 10/07/20 Time: 15:48
Sample: 2000 2019
Included observations: 19
Dependent variable: RGDP
Excluded

Chi-sq

df

Prob.

INT
INF
MS

0.454185
0.256958
0.942870

2
2
2

0.7968
0.8794
0.6241

All

2.575772

6

0.8599

Dependent variable: INT
Excluded

Chi-sq

df

Prob.

RGDP
INF
MS

4.100703
5.259504
2.029471

2
2
2

0.1287
0.0721
0.3625

All

10.17243

6

0.1176

Dependent variable: INF
Excluded

Chi-sq

df

Prob.

RGDP
INT
MS

2.406094
4.930522
0.407112

2
2
2

0.3003
0.0850
0.8158

All

7.943115

6

0.2423

Dependent variable: MS
Excluded

Chi-sq

df

Prob.

RGDP

6.163529

2

0.0459
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INT
INF

0.364961
0.028438

2
2

0.8332
0.9859

All

7.623885

6

0.2670

The result of the wald test revealed•
that RGDP do not granger cause
movements on the exogenous variables,
on the other hand, interest and inflation
rate granger cause movement between
each other at a significant level of 7%
and 8% respectively; however, money•
supply granger cause movement in
RGDP at a significant level of 4%. This
implies that only money supply
influences positive changes on real
gross domestic output in the country,
this result is in line with our earlier
analysis performed and the pariori•
expectation.

Monetary policy aiming at money
supply into the economy should be
optimized when appropriate to boost
the flow of domestic trade in a
recessionary and post recessionary
situation.
The monetary policy committed
should always revisit the monetary
policy rate in line with the economic
policy of the government; this will
accelerate the pace of economic
activities
both
national
and
international.
Government should at all level reduce
the interest rate to avoid crowding
effect on investments. Investment
Recommendation
attributes encourages both private and
Based on the findings from the public savings which will lead to
performed analysis on the effect of capital accumulation and economic
monetary policy on foreign trade in growth.
Nigeria, we recommend the following; •
Consumer
price
index
value
• The exchange rate market should not be (inflation) should be brought to single
allowed to dance to the forces of supply digit as excessive increase in the figure
and demand; rather the Government will have a reducing effect on the
should
always
intervene
when economic growth.
necessary to safeguard the external
reserves and exchange rate devaluation.
__________________________________________________________________
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Abstract:
As a constitutional requirement, it is the statutory responsibility of local government as the third
tier of government to cater for the people at the grass root level which forms the preponderant
majority of the teaming population of the whole country. It is universally acknowledged that no
meaningful economic planning and development can be made without finance. Determining the
key roles of finance managers and processes of financial management is central to better fiscal
outcomes. This paper examines how finance of local government has been accounted for using
Aboh-Mbaise Local Government of Imo State as a case study. It primarily evaluates the roles,
powers and challenges of the treasury department of Aboh-Mbaise local government. It reveals
that lack of adequate technical capacity and constitutional loopholes associated with the
creation of the state and local government joint accounts are the key factors affecting efficient
and effective systems of accounting financial dealings in the local government. The paper
recommends that financial autonomy and improved technical capacity of treasury department of
Aboh-Mbaise would promote sound system of accounting financial statement in the local
government
KEYWORDS:Economic Planning, Financial Management, Fiscal Outcomes, Local
Government, Statutory Responsibility,
Introduction
As we examine the complex processes of
recording and analyzing financial transactions
of local government which culminate in the
production of a summary control statement we
need to bear in mind that in this paper the
central issue is mainly on duties of the
Treasury Department of Aboh-Mbaise Local
Government that are charged with the
responsibility of handlingaccounting functions
and recording financial statement. As a matter
of fact, the duties of the Treasury department
cannot be defined in isolation with the
functions of local government itself. It is
therefore reasonable to highlight briefly how
and why Local Governments are created.
Generally, there are three tie of governments
in Nigeria. These are the Federal, State and
the Local Governments.
In conformity with provision of section
7, subsection (1) of the 1979 constitution, the
government of every state of the Federal
Republic of Nigeria is empowered to create

Local Government under it Local Government
Law/Edict which will provide for the
establishment, structure, composition, finance
and functions of such Councils. Accordingly
subsection (3) of the same Section 7 of the
constitution also provided that it shall be the
duty of a local government to participate in
economic planning and development of its
area of authority. It is a universally
acknowledged fact that no meaningful
economic planning and development can be
made without finance. While the Federal and
the state governments are responsible for
development at the National and the State
levels respectively, it is the statutory
responsibility of local government as the third
tier of government to cater for the people at
the grass root level which forms the
preponderant majority of the teaming
population of the whole country.
As an entity that deals with public finance
management, development outcomes in their
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areas of jurisdictions are contingent upon how
efficient the fund entrusted to it is largely
managed. Therefore, this paper provides a
critical review of financial management of
local government in Nigeria with a view to
identify the underling challenges facing the
third tier of government.
wing this background, the paper is
structured as follow. Section 2 deals with the
function of the local government while section
3 provides insights on the sources of revenue
to the local government. In section 4,
accounting system in the local government are
explored. Section 5 specifically focused on the
actors and institutions of the treasury
department. Section 6 deals with revenue
collection and its control mechanisms and
budget process in the local government
department while the challenges of financial
management in the local government and
conclusion are contained in the last sections.

1. Functions of A Local Government
As creation of the Law, the statutory
functions of local government councils are
defined in the fourth schedule of the 1979
constitution which includes collection of
revenue to meet commitments for economic3.
planning and development of its area. While
the local government council is concerned
with policy matters on revenue collection and
disbursements, it is the responsibility of the
Treasury Department to translate such
decisions into concrete action. It may be stated
therefore, that the main duties of the Treasury
Department of a local government are
virtually financial duties of the local
government.
2. Sources of Revenue
Unlike the Federal and the State
Governments, the Local Government has three
main sources of revenue. These are (i)
External Revenue, (ii) Internally Generated
Revenue and (iii) Loans.In accordance with
the provisions of Section 7 of the 1979
Constitution sub-sections (4) and (5), both the
Federal and the State governments are
enjoined by Law to make and pay statutory
allocations to the local governments in

furtherance of their statutory obligations in
their respective areas of authorities. The
enactment of this vital provision in the
constitution is designed to make the Local
Government sufficiently and financially
capable to provide for the overwhelming
populace at the grassroots.
erging trend from the above constitutional
requirement is that the states hardly release the
funds to the local governments making it
difficult for them to carry out their statutory
functions. The recent decision of the Federal
Government to send the Federal Statutory
Allocations and the Deduction from source of
the 10% allocation payable by the states to the
local governments with a view to making
direct payment to the local governments is a
welcome decision. However, the creation of
state and local government joint account as
proscribed by the 1999 constitution of Nigeria
suggests that the federal government lacks the
power to do so. At best, it may require the
amendment of the constitution by two third
majority of the parliament. Nevertheless, there
are other sources of revenue to the local
government as enumerated below.

Local Government Accounting System.
As a distinct process accounting can
broadly, be defined as a comprehensive
system of recording and analysing of financial
transactions. In the private sector, its primary
objective has been to help management to
keep record of their stewardship for the
benefit of the shareholders or proprietors of an
enterprise. To them accounting provides an
invaluable guidance as to the profitability of
their enterprise and the direction to which it is
moving by revealing to them significant trend
in profit or loss and the financial position.
When accounting applies to government
transactions and establishments it developes
online required to satisfy the accountability
tenets of government. Since the basic aim of
accountability is to ensure that budgeted votes
are not exceeded the prime requirement of
government
accounting
becomes
an
accounting
for
cash
receipts
and
disbursements
according
to
budget
classifications so as to reveal readily the cash
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balances available at any time under the
various heads and sub-heads of the approved
budget. In local as in State or Federal
Government accounting is simply a system of
recording receipts and disbursements based
upon the provisions of the annual approved
budget.

4. Local
Government
Treasurer
And
Treasury Department.
As in the federal and state governments
which maintain various ministries, there are
various departments in a local government.
The treasury department is one of such
departments which act as the ministry of
finance for the council. The department is the
golden animal that lays the golden egg applied
for economic planning and development of the
areas in local government structure.
The Treasurer as the Financial Director of
the Local Government has the responsibility
of ensuring proper working of the treasury and
the financial requirement of the council. The
treasurer also ensures that proper system of
departmental and store accounts are
successfully maintained. More so, the
treasurer and his subordinate staff are
personally responsible for errors in accounting
and/or incorrect and unauthorized expenditure.
Specifically, other normal duties of the
treasury are delegated duties of the Local
government which include:
i.
Preparation of Annual Budget for
consideration of the finance/general
purposes committee and subsequent
approval by approving authority.
ii.
Collection of external and internal
revenue,
issuing
receipts
in
acknowledgement
thereof
and
making payment of such moneys into the
bank
accounts
of
the
local
government promptly.
iii.
Disbursement of funds. It is the
responsibility of the treasury to make
all payments out of local government
funds and ensure that such payments
are legitimate and properly authorized
after ensuring that adequate provisions
are in the approved budget to
accommodate the liability.

Keeping of prescribed accounts books.
Monthly reconciliation of accounts. It
is the responsibility of the treasury to
reconcile the cash book with the bank
monthly statements of account to ensure
correctness and
thus prevent avoidable
loss of fund.
vi.
Keeping custody of all documents and
items of property of the local government.
vii.
Processing all applications for
supplementary budget and reallocation of
funds.
viii.
Keeping and supplying revenue
earning receipt books for collection of
revenue.
ix.
Maintaining and keeping of files for all
revenue collectors to prevent fraudulent
practices.
x.
Keeping revenue collection progress
chart to know the progress of collection of
revenue under the various heads and
subheads of revenue estimates.
xi.
Checking the accounts of the revenue
collectors as often as possible and report to
the council any instance where a collector
fails to collect or pay promptly to the
treasury any sum due. This is with a
view to preventing fraud and the attendant
loss of revenue.
xii.
To see that all advances are retired in
accordance with the conditions under
which they were authorized.
xiii.
Given advice to the local government
on the cash flow situation showing
probable receipts and payments as
compared with the estimated provisions in
the budget.
xiv.
Presentation of annual financial
statement of accounts at the end of every
financial year and submit his books of
account for auditing and taking prompt
action on audit queries.
xv.
Initiating measures to boast collection
revenue by:
(a)
Revising upwards the various
rates, fees and fines in urban areas
sophisticated system of tenant
rating can be introduced.
(b) Adequate machinery for collection
on both personnel and materials.

iv.
v.
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Keeping books relating to collection of
xvi.
revenue and disbursement of account up to
date
in strict compliance with
provisions of the financial memoranda of
the local government.

(a) The Department Votes Revenue
Accounts (DVRA)
(b) The Department Votes Expenditure
Accounts (DVEA)
(c) Individual Advance Account
(d) Individual Deposit Account
(e) Individual Suspense account
(f) The Investment Register
\\

The Local Government Books of Account
In the local government finance
management, there are three key books of
account. These include the main cash books,
5. Machinery For Revenue Collection &
the adjusted records and the ledger.
Budget Process In The Local Government
Since the treasury department is in charge of
The Main Cash Book
the funds of the local government, the
A book or record in which bank cash
responsibilities of the department rest solely
transactions are recorded. These include
on the treasurer as the Chief Financial Officer
receipts from customers and payments to
and his subordinate officers. The success or
supplier as well as bank charges, interest
otherwise of the local government depends
received etc. Is a type of day book, recording
largely on the efficiency and effectiveness of
transactions in date order; the balance will be
its treasury department. Therefore, there are
included in the trial balance. The cash book is
academic and professional qualities required
regularly reconciled with the bank statement
from the treasury department. These include
as an internal control check. Cash transactions
Interest and unalloyed loyalty, accountability,
not made through the bank are generally
diligence, transparency and honesty, Godrecorded in a petty-cash book
fearing and ability to control.
Nevertheless, the ability of local government
The Adjustment Records/ Entries
to effectively carry out its financial obligation
These areentries made at a balance-sheet
requires some of these basic fundamentals.
date under an accrual accounting system to
Good Leadership
ensure that income and expenditure of the
A good treasurer must be endowed with
concerned are included in the correct period.
qualities of a good leader enumerated above.
Examples of adjustments include those made
Adequate Treasury Personnel
for depreciation, prepayments, accruals etc.
For effective duties, the treasury must be
adequately staffed. The efficiency of the
The Ledger includes the following accounts
treasury department depends on quality and
are records:
quantity of its subordinate officers who deal
(i) The general revenue balance account.
directly with the people at the grassroots.
(ii) The advance account.
Provision of Adequate Vehicles
(iii) The deposit account.
For effective collection of revenue, adequate
(iv) The suspense account.
vehicles must be provided to the treasury
(v)
The cash and bank combined
department. Inadequate men and materials are
account.
some of the constraints militating against
(vi) The investment account
efficiency and effectiveness of most local
(vii) The fixed deposit account.
government treasury department.
(viii) The saving banks account.
Legalization of Collection and adoption of
(ix) The renewal fund deposit account.
Bye-Laws
(x) The renewals investment account.
For effective and efficient collection of local
(xi) The reserve fund accounts
government revenues by-laws relating to
(xii)
The reserve fund investments
various heads of revenue must be made and
accounts
adopted as the case may. An efficient and
Subsidiary Accounts.
effective financial officer will ensure that all
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bye-laws pertaining to smooth administration
of duties in the treasury are adequate.
Cooperation of law enforcement Agents
Cooperation of the court and the police is
essential for the effectiveness of revenue
generations.
Preparation of Budget
The annual budget is made up of:
Revenue Estimates: The treasury department
has the majority responsibility to prepare and
forecast figures of various heads and subheads
of the revenue basing their estimated figures
on the actual collection in the preceding years.
Expenditure Estimates: With effect from
September of the year immediately preceding
the year of estimates, the treasury department
has the responsibility to issue call-circulars to
the various spending departments of the local
governments requesting their advance
proposals for the draft estimates. These
proposals will be collated into the draft budget
for consideration of the finance/general
purposes committee pending subsequent
approval by the approving authority. Hitherto
the estimates will be subject to prior
consideration by the budget committee of the
state government. But with the new autonomy,
the final approval of the annual budget now
rests with the local government. In normal
circumstance the budgetary meeting should be
held before the end of December of the year
immediately preceding the year of estimate so
as to get a final budget ready for the year
which as at now begins on 1st January.
Revenue Collection and Expenditure
Control
It is important to prepare a fine and robust
budget, but it is more important to ensure that
revenue resources are adequately tapped to
meet up and possibly exceed the targets. The
treasury as the watchdog of the finances
should also ensure that necessary controls are
made with a view to making judicious
spending.

Keeping of Account Books
Keeping of all relevant account books in
conformity with the provisions of financial
memoranda is a major responsibility of the
treasury department. These include daily and

monthly transactions. Strict adherence to
rules, facilitates and preparation of annual
accounts.
Monthly Reconciliation of Accounts
This is another important responsibility of the
treasury department and it is a sure safeguard
against fraud. Monthly statements of accounts
should be called for from the local
government bankers as soon as a month ends
for reconciliation.
Keeping of Revenue Collection Chart
This ensures in-flow of revenue as progress or
otherwise of any revenue subhead can easily
be detected with a view to taking necessary
action to remedy the situation.
Keeping of Revenue Collection Files
The treasury maintains file for every revenue
collector with a view to:
(a) Monitoring his/her progress of revenue
collection.
(b) Ensuring
that
he/she
accounts
promptly for all revenue collected.
(c) Guarding against fraudulent practices
and preventing avoidable loss of
revenue.
Preparation of Final Accounts
Just as it is responsible for the budgetary
actions of its local government, it is equally
incumbent upon the treasury department to
prepare Annual Financial Statements (AFS) as
immediately as a financial year ends.
Preparation of Audit
After final accounts have been made, the
treasury will ensure that copies are sent to the
Director of Audit of the State Department.
The receipt of the final accounts of the local
government by the audit department connotes
that the accounts are ready for auditing when
all account books are released by the treasury
department for examination. Thereafter, the
treasury department will ensure that all audit
queries are addressed promptly.
6.
Challenges
Of
Financial
Management And Its System Of
Accounting Financial Statement Of AbohMbaise Local Government
Critical examination of the financial management
systems in the Nigeria’s local government
indicates that there are a number of challenges
affecting accounting financial statement of local
government. These ranges from institutional
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constraints to lack of adequate capacity to manage
local government treasury. As argued by
Ekweremadu (2012), poor financial management
in the local government in Nigeria is derived from
the creation of the state and local government joint
account as founded by section 162 sub-section 6 of
the 1999 constitution.Ehigiamusoe and Jumare
(2013) also noted that section 162 empowers the
state to spend and allocate at its will to the local
government. This dangerous trend has remained
one of the main challenges of delivering public
goods to the citizenry. Local government councils
in Nigeria also lack technical and managerial
capacities required to deliver public goods. This
has been the reason for the growing concern for a
careful review of some of these clauses in the
Nigerian constitution.

depends on the efficiency of its treasury
department. As money is the livewire of any
organisation so also the treasury department is
the pivot on which the structure of a local
government depends for sustenance. If the
constitution is able to create autonomy of the
local government, the local government will
be better as an effective third tier of
government which will ultimately improve
welfare. Consequently, this paper therefore
recommends that the local government must
wage war against major constraint militating
against it. This implies that the government
should focus on granting financial autonomy
to the local government, entrench responsible
leadership, adequate personnel and the
provision of adequate materials such as sound
operational vehicles which are essential for
revenue collection.

7. Conclusion
As stated earlier, all financial duties of a
local
government
are
the
lawful
responsibilities of its treasury department. The
success or otherwise of local government
--------------------------------------------------------------------------------------------------------------------
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