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HYBRID DATA SECURITY: A REVIEW OF CRYPTOGRAPHY AND
STEGANOGRAPHY TECHNIQUES

ASANBE M.O
Department of Computer Science
Villanova Polytechnic, Imesi-lle,
Osun State, Nigeria
moasanbe@gmail.com

Abstract

As the use of computer networks and internet is ubiquitous, information security has become
sizzling area of research in recent times. Data security is very crucial in exchange of information
over computer networks because it secures the information from intruders. Although
cryptography and steganography are two popular security mechanisms thatbmouised to

provide data security, each of them has drawbacks. Cryptography encrypts the content of the
message thereby making it difficult for intruders to fathom. Steganography on the other hand
makes communication invisible, that is, message is embedaedver media in such a way that
intruders cannot detect it existence. Cryptography problem is that, the cypher text looks
meaningless, so the intruder can interrupt the transmission and use cryptanalysis to reveal the
meaning of the message. Steganglgygoroblem is that once the presence of hidden information

is revealed or even suspected, the message has become known. Therefore, effort in this paper was
directed at reviewing various types of cryptography and steganography techniques. Also, a
hybrid dda security model was proposed by combining cryptography and steganography to
improve information security leveraging on the strengths of the two techniques. In the proposed
model, plain message was first encrypted using Data Encryption Standard (DES)gritiki
cypher text. Secondly, the encrypted message (cypher text) was hidden in an image using Least
Significant Bit (LSB) technique. The proposed model provided an enhanced data security scheme
as attacker will not be able to detect the existence of 8sageehidden in the image and if per
chance the message is discovered, the attacker will still not be able to make meaning of the
content because the message was encrypted.

Keywords : Data Security, Encryption, Decryption, Cryptography, Steganography,

Crypt analysis, DES.

1. INTRODUCTION

During the last few decades there is a tremendous development in information and
communication technology. Nowadays, information is rapidly available through the
internet. Companies, individuals and businesses have the ability to communicate
seamlessly with a worldwide audience through the internet and local networks. The
transmission of information through internet may include sensitive personal data which
may be intercepted by intruders, attackers or eavesdroppers. Also, there are many
applications on the internet and many web sites which require the users to fill forms
which may include sensitive and personal data. According to [1] Data security helps
keep private data private. So, confidentiality and data integrity are req uired to protect
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the information against unauthorized access and use [2]. Data and Network security
problem can be classified into four parts: Confidentiality, Authentication, Non -
repudiation and Integrity Control. Confidentiality or secrecy is concerned w ith keeping
information away from unauthorized users. That means unauthorized users should not
be able to read and understand the information. Authentication means any party which
may be sender or receiver can verify that the other party is who they claim to be. In
other words, authentication is concerned with validating the identity of the other party.
Non-repudiation means the sender cannot deny having sent a given message. If a
transaction has occurred between two parties, the non-repudiation service can prove
that for any party, they really perform the transaction themselves and not by any other
person. Integrity means the receiver can confirm that a message has not been altered
during transmission. In other words, integrity control protects the informat ion from
tampering [3]. The focus of this paper is on confidentiality which include cryptography
and steganography. Cryptography and Steganography are cousins in the spy craft
family: the former scrambles a message so it cannot be understood while the later hides
the message so it cannot be seen. This paper reviewed various cryptography and
steganography techniques and since neither of the two methods can alone make data
secure efficiently, so a proposed hybrid model is presented which integrate
cryptograp hy and steganography for enhanced data security.

2. SECURITY REQUIREMENTS FOR DATA TRANSMISSION

€) Confidentiality : Information should be readable only by the intended receiver.
Data in transit should be protected against eavesdropping. Confidentiality
ensures secured transmission of data over public channels. Incomputer
science secure transmission refers to the transfer of data over asecure channel
Many secure transmission methods require a type of encryption. There are two
main techniqgues to achieve this: Cryptography and Steganography.
Cryptography is the science of secret writing of information. It has two
components: Encryption and Decryption. Cryptography algorithms are of two
types: symmetric (private) key and asymmetric (public) key. Steganography is a
technique for covert communication in which the intruder cannot suspect the
existence of communication [4].

(b)  Authentication : Authentication is the process of verifying the identity of your
communication partner. It ensures the communication partner is who they ar e
supposed to be and not an intruder. Authentication is quite different from
authorization. Authentication ascertains whether you are communicating with
an intended party while authorization determines whether you are permitted to
do so. Authentication ensures that an individual is who they claim to be, but says
nothing about their right (authorization) [3]. The most well -known
authentication techniques are: (i) authentication based on shared secret key, (ii)
establishing a shared secret key: Diffie-hellman key exchange, (iii) authentication
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using a key distribution center, (iv) authentication using Kerberos, (V)
authentication using public key cryptography [4].

Non -repudiation: Non-repudiation in network security is the ability to prevent a
denial in an electronic message or transaction. Nonrepudiation r equires that
neither the sender nor the receiver of a message will be able to deny the
transmission. Digital signatures (combined with other measures) can offer non-
repudiation when it comes to online tra nsactions, where it is crucial to ensure
that a party to a contract or a communication can't deny the authenticity of their
signature on a document or sending the communication in the first place. In
some transactions, nonrepudiation is put into practice in one of the following
ways:

By sending mail through a certifiedoption, which requires the recipient to
acknowledge receipt through their physical presence and signature.

Through the use of a witness or notary public whose job is to verify identity and
affix their name to the contract or transaction.

By requesting aread receipivhen sending an email, which shows you that the
document was opened and read by the recipient.

Integrity Control: Data integrity, in the context of networking, refers to the
overall completeness, accuracy and consistency of data. Integrity control ensures
that only authorized parties are able to modify computer system assets and
transmitted information. Modification includes writing, changing status,
deleting, creating and delayin g or replaying of transmitted messages. This can be
achieved by using error checking and correction protocols [3].

Network Security Services

Confidentiality Authentication Non-repudiation Integrity Control

Cryptography Steganography

Symmetric Asymmetric Image Audio Video Text

Figure 1: Classification of Network Security Techniques
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3. CRYPTOGRAPHY

Cryptography is the art and science of transforming and transmitting confidential
information securely against potential third -party adversaries [5]. In other words,
cryptography is the art and science of achieving security by encoding messages to make
themnon-r eadabl e (unintelligible) [6]. 't has its
hi dden and ographydé meaning writing. Il n crypt
is transformed into non -readable form (cipher text) by applying some mathematical
operations. The cypher text is transmitted over the transmission medium and finally at
receiver side, cipher text is converted back to the original message. Two basic terms used
in cryptography are encryption and decryption .

Receiver
Sender

Plain text Encryption Cypher text Decryption Plain text
Algorithm Algorithm

Figure 2:Cryptographic System

3.1 COMPONENTS OF CRYPTOGRAPHY

3.1.1 Plain Text: It is the confidential data to be transmitted over pubic transmission
channels.

3.1.2 Cipher Text: It is an encoded (encrypted) resultant text after applying encryption
algorithm with an encryption key to a plain text. It a transformed plain text which is not
understandable to an intruder.

3.1.3 Encryption Algorithm : It is a mathematical process used for converting plain
text into cypher text based on some encryption key. Different examples of such
algorithms are DES (Data Encryption Standard), AES (Advanced Encryption Standard),
Blowfish, RSA, Deffie-Hellman, DSA (Digital Signature Algorithm), EIGamal etc. It is
used at senderds si de.

3.1.4 Decryption Algorithm: It is exactly reverse mathematical process of encryption
algorithm. It takes cipher text and produces the original plain text using decryption key.
l't is used at receiverds side.

3.1.5 Encryption Key: This key is a value that is applied within encryption algorithm
to generate g/pher text. It is very germane to cryptographic system. It may be known by
both the sender and the receiver or only the sender. Safe guarding this key is of utmost
important for making cryptographic system successful.
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3.1.6 Decryption Key: This key is the value that is applied within the decryption
algorithm to generate the plain text back from received cipher text. It may or may not be
identical to encryption key depending on the type of encryption used.

3.1.7 Cryptanalysis: It is the process of defeating the work of cryptography. It is used
to intrude and breach the cryptographic system with or without knowing the secret key
of the process [6].

3.1.7 Cryptology: It is the study of cryptography and cryptanalysis together.

3.2 TYPES OF CRYPTOGRAPHY

Cryptographic systems can be divided into two basic types [6].
3.2.1 Symmetric Cryptography : It is also known as Secret Key Encryption. It is the
type of encryption in which both sender and receiver use the same key (shared key) to
encrypt and decrypt message. It could be implemented either using block cipher
technique or stream cipher technique. Block cipher performs encryption block -by-block
of plain text whereas stream cipher performs encoding character-by-character. Some
examples of symmetric key encryption algorithms are DES, AES, Blowfish, IDEA.

y
O (g oo B e

Somder Encrypt Decrypt Recipient

ot

Same ke |8 used D ancryl
and decrypl merssans

ra
")

Shared Secret Koy
Figure 3: Symmetric Key Encryption

3.2.2 Asymmetric Cryptography: It is also known as Public Key Encryption, in which
each user generates two keys. One is a Public Key used by anyone for encryphg
messages to be sent to the user and a Private Key which the user needs to decrypt the
message. The private is only known to the user while the Public Key is distributed to
the general public. Figure 4 is the diagrammatical representation of Asymmetric
cryptography. Examples of Public Key Encryption algorithms include Deffie -Hellman,
RSA, DSA etc.
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Figure 4: Asymmetric Key Encryption

4. STEGANOGRAPHY

Steganography is art and science of communicating in a way that hides the
existence ofthe communication. Thus, it embeds hidden content in unremarkable cover
media so not to arouse eavesdropperds suspici
scramble the message and make it unreadable to an intruder, steganography on the
other hand, exploit human awareness by hiding the existence of the message thereby an
intruder will not be aware of the ongoing communication. The word steganography is
derived from t hesteg® e mk amnwionrgd s 0 cografi@dr dmeamd n @
owritingo. T ladice iofdheling irdormatiorphas a long history. In Greece
kings used to send information to their friends by writing the message on the head of a
trusted soldier. During World War Il steganography was used as a method of invisible
communication. In modern steganography image, audio and video files are used as
carriers [4].

Cover Stego
Secret g
e Object '{ Object

Message

Transmission

Secret
— Message

Stego

. . b
Figure 5: Basic Model of Steganograph)? Ject
41 COMPONENTS OF STEGANOGRAPHY
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The carrier image : The carrier image is also called cover object that will carry the
message/data which is used to be hidden.

The Message: A message can be anything like data, file or image etc.

The key: A key is sued to decode/decipher the hidden message

4.2 STEGANOGRAPHY TECHNIQUES
4.2.1 Image Steganography: In this method, images are used as cove object.
Steganography is a two-step process: 1) create a stego image which is the combination
of message and carrier. 2) extract the message image from the stego image [4]. Image
steganography can be classified into four categories:

1 Spatial domain

1 Frequency domain

1 Masking

1 Filtering

4.2.2 Audio Steganography : When secret data is embedded into sound which act as
cover media, the technique is known as audio steganography. This method embeds the
secret message in WAV, AU and MP3 sound files [8]. Audio steganography employs
different methods:

1 Low Bit Encoding

1 Phase Coding

1 Spread Spectrum

1 Echo hiding

4.2.3 Video Steganography: This technique is the combination of image and audio
steganography. The great advantage of video is the large amount of data that can ke
hidden inside. There are different techniques of embedding secret data in video:
1 Least Significant Bit
Spread Spectrum
Discrete Cosine Transform
Non-uniform Rectangular Partition
Masking and Filtering

E e ]

4.2.4 Text Steganography: It uses text media to hide data. It hides the text behind
other text file [9]. Since almost everyone can read, encoding text in neutral sentences is
doubtfully effective. There are many techniques of embedding secret data in text:

1 Format Based Method

1 Random and Statistical Method

1 Linguistics Method
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5. CRYPTOGRAPHY VS STEGANOGRAPHY

The difference between steganography and cryptography is that in
cryptography, one can tell that a message has been encrypted, but the message cannot
be decoded without knowing the encryption key. In st eganography, the message itself
may not be difficult to decode, but most people would not detect the presence of the
message [10].

6. THE PROPOSED MODEL

For better and efficient data security, either cryptography or steganography may
not be enough, hence in the proposed model we combined steganography and
cryptography to provide two levels of security. This type of hybrid technique is called
crypto -stego technique, a model shown in figure 6. At the sender side the message is
encrypted by using DES algorithm, the cipher text is embedded into a chosen image
using LSB method and the stego file is generated which is sent to the receiver. The
receiver extracts the cipher text, then decrypt it to get back the message. DES algorithm
is used for the encryption because it is a symmetric key block cipher which takes 64-bit
plaintext and 56-bit key as an input and produces 64-bit cipher text as output. A brute
force attack on such key is impractical. The LSB method is a simple and flexible
approach for embedding information in a cover image that results in very little changes
in the stego image. These changes cannot be perceived by human eye.

Original
Data

Lookup Lockop
XOR . XOR Decryption
Algorithm Algocithm

Stego

Object

During
Transfer

Figure 6: Hybrid data security model
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CONCLUSION
Data security is an essential component of an organization in order to keep

i nformation safe from various competitors.
personal information from attackers. This paper reviewed various cryptography and

steganography techniques. Steganography is the science that deals with how
communication can be disguised while cryptography is the science of transforming the

content of the communication and making it obscure. Both techniques on their own

cannot guarantee absolute data security. Consequently, a hybrid data security model
was proposed, which combine the two techniques thereby making data communication

double secure. We can conclude that the proposed model is more effective for secret
communication over the network channel.
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Abstract

It has been observed that science and technology) (&licies have not been a critical
determinant of national development performance in Nigeria. Also, that Nigeria has not fully
realized its national objectives of S&lfiven rapid industrialization and development. It is in
recognition of this fact thahis paper is intended to stimulate discussion and recommendations
related towhy have science and technology education failed in its industrialization cum
economic development objectiv@sPough extensive review of literatures, the paper recognizes
that all is not well within science and technology education and that there are concerns related to
its vision, its philosophy, its research, its approach, its teaching methodology and most definitely
its way of meeting needs. It therefore recognizes thatcgcend technology education must do
more than simply pay ©6lip serviced to indust
focus learning on issues of relevance facing society. In order to reduce poverty and to achieve
equitable and sustainable dem@nent, we have to develop industries that provide increased
employment opportunities for all citizens. Therefore, the development of latersive
industries ought to be a central theme of development economics and a central focus of
development polies. As a result of this, the paper identified setnategies for restructuring
science and technology educatioraghieving 2030 education agenfda industrialization and
sustainable development.

Keywords: 2030 education agenda,restructuring, science and technology education,
industrialization and sustainable development.

Introduction

Education is the greatest force that can be used to bring about change. It is also
the greatest investment that a nation can make for the quick development of its
economic, political, sociological and human resources. It was in this regard that a
National Policy on Education was formulated for the country. The policy seeks the
inculcation of national consciousness and national unity; the inculcation of the right
type of values and attitudes for the survival of the individual and the Nigerian society;
the training of the mind in understanding of the world around; and the acquisition of

-11-
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appropriate skills, abilities and competence both mental and physical as equipm ent for
the individual to live in and contribute to the development of his society (FRN, 2004).

As a part of educational curriculum, Science and technology is an all-embracing
concept that is applied to boost sustainable development and create wealth through
industrialization for everyone especially as globalization has brought about a more
competitive environment. Innocent, (2016) is of the view that training in science and
technology has been used by countries (e.g., Japan, France, Germany, Norway, Chia,
Finland, UK, USA.) to set up unique educational oriented outfit programs, inculcating
discovery and innovating spirit, deliberately targeted at youths. Becausescience and
technologypl ayed these critical rol es i n tgimge
economies, developing countries are also encouraged to find ways of building their
capacity in science and technology education There has been a widespread belief
among educational economists that educational development would lead to accelerated
economic growth, more wealth and income distribution, greater equality of
opportunity, availability of skilled human power, a decline in population growth, long
life, better health outcomes, low crime rates, national unity and political stability (Peter,
2009). Therefore, developing countries could consider making capacity -building in
science and technology education a priority for national socio -economic development,
as part of a wider framework of the enabling environment.

The evidence to above assertionis clearly seen in the adoption of the 2030
education agenda for sustainable development which articulates a much broader vision
of the role of education in societal development. While reaffirming the right to basic
education and focus areas articulated within Education for All (EFA), the 2030 Agenda
also introduces new features that reflect an ambitious and holistic approach to
education and learning in the twenty -first century. Among these, is a renewed focus on
the learning of youth and adults in a lifel ong perspective essential for the realization of
most sustainable development goals for 2030.

However, according to Bello, (2015), educational growth and social development
in developing countries are hindered by a number of factors ranging from inadequa te
teaching and learning facilities to inefficient delivery of quality sustainable education
particularly science and technology. Some of these factors he continued could be as a
result of certain challenges that curriculum issues faced in schools. The curiculum
issues have suffered so much neglect at the same time inextricably linked to matters on
educational concerns and reforms around the world. In a sense, experiences of
educational reform strategies almost all over the world have shown that curriculum is
at the same time a policy and a technical issue, a process and a product, involving a
wide range of institutions and actors.

Whereas the 2030 Agenda acceptsindustrialization as being associated with
economic growth and potential for reduced poverty, s cience and technology education
is still no doubt a road map to achieve reliable industrialization for sustainable
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development. Industrialization, infrastructure and innovation are driving forces behind
social and economic development, and are critical to ensuring low -carbon development
and environmental sustainability. Increased productivity through environmentally
sustainable industrialization can support job creation, access to decent work, income
generation and the promotion of micro, small and medium -sized enterprises (United
Nations, 2016). Knowledge and skills development are therefore essential to enable
Nigeria develop her capacity in formulating and implementing dependable policies and
plans to enhance industrialization with a skilled workforce, an d to achieve sustainable
development. Quality infrastructure is essential for sustainable development, and
includes supporting access to clean and affordable energy, basic sanitation facilities,
drinking water, telecommunications, health, education and fin ancial services.

Nigeria must therefore redefine its economy whereby import substitution
industries will turn out goods with local raw materials for the local market while export
substitution industries will replace traditional exports particularly crude  oil, solid
minerals and agricultural resources; a situation where dependency on importation of
foreign goods and services will be remarkably reduced (Damian, 2016). Thus
effectiveness in science and technology education will meet these industrial and
infrastructure requirements for sustainable and inclusive economic growth, influencing
capacity for innovation, and laying a foundation for economic diversification and
uptake and dissemination of technology.

The 2030 Agenda for Sustainable Development hasbecome a globally-shared
ambition and a truly collective endeavour. It is an inter -governmental commitment
comprised of seventeen aspirational goals that address shared challenges at the global
and local levels (Heribert et al., 2016). It was on First January 2016, that the world
officially began implementation of the 2030 Agenda for Sustainable Development, a
transformative plan of action based on its Sustainable Development Goals (SDGs). This
body was put in place to address urgent global challenges over the next 15 years (Ban,
2016) cited in (Emmanuel, et al 2017) This agenda is a road map for people and the
planet that will build on the success of Millennium Development Goal (MDGs) and
ensure sustainable social and economic progress worldwide. The (SDGs) according to
Beisheim (2015)are:

1. End poverty in all its forms everywhere.

2. End hunger, achieve food security and improve nutrition and promote sustainable
agriculture.
Ensure inclusive and equitable quality education and promote lifelong learning
opportunity for all.
Ensure healthy lives and promote wledling for all ages.
Achieve gender equality and empower all women and girls.
Ensure availability and sustainable megement of water sanitation for all.
Ensure access to of affordable, reliable, sustainable and modern energy for all
Promote sustainable inclusive and sustainable economic growth, full and productive
employment and decent work for all.

w
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9. Build resiliert infrastructure, promote inclusive and sustainable industrialization foster
innovation.
10.Reduces inequality within and among countries.
11.Make cities and human settlements inclusive, safe resilient and sustainable.
12.Ensure sustainable consumption and protion patterns.
13.Take urgent action to combat change and its impact.
14.Conserved and sustainably use the oceans, seas and marine resources for sustainable
development.
15. Protect, restore and promote sustainable use of tangential ecosystems, manage forests,
combat desertification, and halt and reserve land degradation and halt biodiversity lose.
16.Promote peaceful and inclusive societies for sustainable development provide access to
justice for all and build effective, accountable and inclusive institutioadi Evels and
17.Strengthen the means of implementation and revitalized the global partnerships for
sustainable development.
As a means of i mplementing the agenda, the
recognize that these will include the mobilization o f financial resources as well as
capacity building and the transfer of environmentally sound technologies to developing
countries on favourable terms, including on concessional and preferential terms, as
mutually agreed. Public finance, both domestic and i nternational, will play a vital role
in providing essential services and public goods and in catalyzing other sources of
finance. We acknowledge the role of the diverse private sector, ranging from micro
enterprises to cooperatives to multinationals, and t hat of civil society organizations and
phil anthropic organizations in the i mplementa
This paper, therefore seeks to identify strategies for restructuring science and
technology education as the pivot between improve d industrialization and other sectors
in order to achieve economic diversification and sustainable growth and development
in Nigeria.

Science and Technology Education: What is it and why is it needed?

Education has been defined as a process by which indviduals are assisted
formally through proper direction and guidance to develop their capacities for their
own benefit and that of the society (Okeke, 2003 cited inOrikpe, 2013. Mbajiorgu (2003)
cited in Okoli et al; (2013)viewed science as an act of dong and is more concerned with
various investigative processes and activities with regards to developing, acquiring and
controlling knowledge, skills, capacity and attitude about the natural factors of the
environment. Technology is also seen as the applicdion of scientific knowledge and
research to solve problems of life in the society, thereby making life more comfortable
for human beings (Bello, 2015). Hence, through the enquiry process, students will
develop scientific knowledge and skills to help them evaluate the impacts of scientific
and technological development.

Science and Technology education as defined in the National Policy on
Education (Federal Republic of Nigeria - FRN, 2004) is an aspect of the educational
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process involving, in addition to general education, the study of technologies and
related sciences and the acquisition of practical skills, attitudes, understanding and
knowledge relating to occupations in various sectors of economy and social life. Science
and technology are related in the sense that science is the input while technology is the
output (Kennedy, 2011 cited in Bello, 2015). Science and technology education is
therefore a kind of education that aims at producing scientifically literate citizens and
potentially scientific and technology manpower while technology education leads to the
acquisition of practical, applied skills, as well as the basic scientific knowledge
(Okonkwo, 1996 cited in Ige, 2013). Without a proper foundation in the basic scientific
knowledge, it is very d ifficult if not impossible to achieve a sustainable scientific
development (Linda, 2000).

The scientific enterprise is one that is challenging and innovative. It blends with
technology which focuses on inventions and problem solving. Consequently, the
harmonious interplay of science, technology and society is the springboard for
sustainable development. It equally facilitates and enhances industrial and
technological progress among the people and within a nation. This consciousness
according to Linda, (2000), stems into global agitations for literacy in science and
technology to: ensure that young people entering the Nigerian workforce have the
knowledge and skills necessary to promote economic, scientific and technological
development; and also give the future citizens of Nigeria an understanding of scientific
and technological approaches and evidence, so that they will be able to make informed
decisions on scientific and technological issues. Clearly, these two purposes are linked
together and indicate the importance of ensuring that all young people have a good
education so that as citizens and members of the workforce they can engage critically
and creatively with opportunities and issues relating to science, technology and
engineering for industrializat ion and sustainable development. This is very essential
because industrialization drives economic growth and job creation, thereby reducing
income inequality, innovation as fundamental for human development because it
expands the technological capabilities of industrial sectors and leads to the
development of new skills (Ajiboye, 2011) cited in Emmanuel et al, (2017).

Science and Technology Education, Industrialization and Sustainable Development :
Conceptual Clarification and Relationship
Anyanwu et al, (1997) cited in Mandara et al, (2018),describes industrialization

as the process of buil ding up a nationos

inputs to finished goods and to manufacture goods for other production or for final
consumption. Indus trialization enhances the utilization of productive inputs (labour,

cap

capital and raw materials), gi ven f{dirable countrr

and durable consumer goods, intermediate goods and capital goods for domestic
consumption, export or furt her production. Industrialization is said to be the process of

building up a nationd6s capacity to convert
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goods for other production or for final consumption (Anyanwu, et al., 1997). It brings
about an increased wlume and varieties of manufactured goods resulting in increased
employment and improved standard of living of the citizens. Industrialization is also
regarded as a veritable channel of attaining the lofty and desirable national goals and
quality of life f or the citizenry (Adeoye 2005) cited in Mandara et al., (2018) It forms
the central object of economic policy in most developing economies and is seen as a
crucial and powerful integral part of overall development and structural process of an
economy (Uniamikogpo 1996) cited in Mandara et al, (2018) In defining the industrial
sector, it is seen to be a section of the economy which consists of the manufacturing
that provides goods and services and the structure of any economy should be one
which has industry playing a dominant role in its composition. Attaining and
sustaining full industrialization is therefore the goal and aspiration of every sovereign
nation like Nigeria.

Development, per se is the process of enhancing the economic, sociecultural,
political legal and technological living standards of a people through the exploitation of
natural resources (Meier, 1986). It becomes sustainable when it meets the needs of the
people not only now but also for the future generations ( Damian, 2016. Development is
sustainable when a country is committed to a national policy on environment that
ensures proper management of natural resources in a manner which meets the needs of
the present and future generations (Emaviwe, 2016). Therefore, the term sustainabé
development means the development that can be sustained over a period of time. The
Report of the World Commission on Environment and Development (1987) sheds more
lights on this. It describes it as the development that meets the needs of present
generation without compromising the ability of the future generations to meet their
own needs. Taking into cognizance these definitions, sustainable development can also
be described as the development that builds on the present and provides enabling
environment f or future generations to develop and meet their needs.

Since science and technology are part of the national strategy for development,
its literacy is elemental in Nigerian economic sector. Part of what is needed to enhance
that process is public pressure to encourage more Nigerians to study science and
technology. Hence, there is no doubt that these are vital tools for national development
of any country including Nigeria. Due to its utilitarian value to national development,
every effort should, therefore, be made to promote its development by any state that
wants development. Nigeria as a state yearning for development can, therefore, not shy
away from it in its developmental agenda ( Igbaji, 2017).

The relationship between science and technology and industrialization is such
that the dividing line between them is very thin. While industrial development of any
nation depends very highly on the level of advanced science and technology that the
nation had achieved, it is worthwhile to note that science and te chnology are prime
instruments in the exploitation of resources for human use. The present stage of
technology advancement in Nigeria has been possible through science and technology
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education. Water resources, for example, has been utilized and transformed into hydro -
electric power on River Niger at Kainji Dam. Specialized human resources,
sophisticated equipment and geological surveys are essential tools for locating and
exploiting minerals. Some technicalities like prospecting (geological survey of poten tial
mineral locations), drilling, refining and transportation are required in exploitation and
development of natural resources. Many natural resources that have been exploited
and developed for technological progress and economic development such as
petroleum, forest (for fuel, pulp and paper, timber and ply -wood at Sapele), iron ore
(for production of steel at Aladja and Ajaokuta) and limestone (for production of
cement at Sokoto, Abeokuta and Nkalagu) are attained through advances in science and
technology. These are modern industries employing higher level of science and
technology than traditional industries yet using mainly local agricultural raw materials
for processing activities. However, more is needed for an improved developing
economy like Nig eria. Therefore, there is a need to educate citizens who are aware of
the problems in the world and could make critical decisions for the environment and
society (Choi et al., 2011 cited in Gliz, et al., 2016)Whereas technological development
propels industrialization and promotes the development of the capacity to manufacture
goods, particularly capital goods, industrial development in turn provides the impetus
for technological development and innovation (Gapanski, 1996). A major prerequisite
for this transformation is the acquisition of technological capacity d that is, the ability to
select, diffuse, develop or adapt technology and build on imported technology. The
point here is that technological progress is a vital requirement for industrialization and
sustainable development.

At the same time, as Carter (2008) stated, the purpose of science and technology
in the 21st century has been set as to help students make critical judgments about
science and increase their engagement to work for a more socidly just, equitable and
sustainable world. Therefore, we could interpret that the content and the purpose of
science and technology in the 2030 agenda coincide with those of Education for
Sustainable Development (ESD). ESD has gained importance in sciencend technology
together with UNESCO (2005)d6s declaration t he
promote public understanding, critical analysis and support for sustainable
development. This declaration was supported all around the world and it is conc luded
that ESD is important and essential to succeed sustainable development (UNESCO,
2006). Further, UNESCO (2009) described a rich and holistic perception of ESD that is
related to principles for supporting sustainable living, democracy, protection of
environment and human well -being, sustainable use of natural resources, emphasizing
on sustainable production and consumption and maintaining peace in the societies.

Presently , it is suggested that in the 2030 education agenda, Science Education
should hold a wider perspective to prepare citizens who could explore components of
sustainability (social, environmental and economic) and who could make social,
political, environmental decisions for themselves and for the community (Choi et al.,
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2011; Feldman & Nation, 2015) cited in Gliliz et al., 2016). Therefore, we are in a position
to appreciate the relationship between SE, industrialization and sustainable
development and we agree that ESD shall be integrated into SE program so that the
cooperation between SEand ESD supports and encourages young people to be globally
responsive and environmentally sustainable future citizens (Giliz et al, 2016).

National Policies on Science and Technology Education and Industrialization
According to Igbaji et al., (2017), Nigerian government like all other governments in
the world realizes the role of science and its bye product-technology in issues of
national development. In Section 39 of National Policy on Education (2004), the
National Policies on Science and Technology Education stated that science education
shall encompass the teaching and learning of science process and principles which will
lead to fundamental and applied research in sciences at all levels of education in
Nigeria. Its goals shall be to:
U Cultivate inquiry, knowing and rational mind for the conduct of a good life and
democracy;
U Produce scientists for national development;
U Service studies in technology and the cause of technological development; and
U Provide knowledge and understanding of the complexity of the physical world, the forms
and the conduct of life.
As also indicated in Section 40, technical and vocational education shall:
U Provide trained manpower in the applied sciences, technology and business particularly
in craft, advanced craft and technical levels;
U Provide the technical knowledge and vocational skills necessary for agricultural,
commercial and economic developmerd; an
U Give training and impact the necessary skills to individual who shall beetialfit
economically.

In other to make the goals of science and technology education a realistic, special
provisions and incentives shall be made for the study of sciences & each level of the
national education system and for this purpose, the functions of all agencies involved in
the promotion of the study of sciences shall be adequately supported by government
while government shall popularize the study of sciences and pro duction of adequate
number of scientists to inspire and support national development.

Earlier before the National Policy on Education (2004), the national Science and
Technology (S&T) policy was formulated and launched in 1986 with its objectives as
captured in the fourth development plan include among others, the achievement of self -
reliance through:

V acquiring enough technical know -how, skills and materials to defend the
integrity and security of the nation;

V being technically self-reliant in the production of capital and consumer goods
and raw materials, and

V maintaining a flourishing national export capability of goods and services.
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The S&T policy marked the beginning of the recognition of S&T efforts as a vehicle
for successful industrial development in N igeria. To facilitate the achievement of the
O0selef i ancebd aspiration of t he S&T policy,
Development Council (RMRDC), was established by Decree No. 39 in 1987. The
Standards Organization of Nigeria (SON) was also established for the purpose of
ensuring standardization and adequate quality control in industrial production. The
S&T policy emphasized the transfer of foreign technology to local firms, via the
licensing and registration of patents, trademarks, technical assistane arrangements,
research and development, training, and operations. Among such other
industrialization policies include the export promotion industrialization strategy
embedded in the structural adjustment programme of 1986, which emphasized
domestic production of manufactured goods for export in order to generate more
foreign exchange particularly from non -0 i | sources to meet the cou
bills, mounting external debt obligations, rising fiscal responsibilities of the
government, and to attend to socio economic responsibilities (Obioma and Ozughalu,
2005 cited in Jonathanet al, 2018); the foreign private investment led industrialization
strategy adopted since 1999 after years of military dictatorship and targeted at restoring
i nvest didedcs in the Nigerian economy in order to attract massive inflow of
foreign capital in the industrial sector; the small and medium enterprises development
agency of Nigeria established in order to cater for the development of SMEs in Nigeria,
and the national economic empowerment and development strategy, which in the main
was aimed at growing the private sector as the engine of growth for wealth creation,
employment generation and poverty reduction (Okereka, 2015; Ekpo, 2014; Nyor and
Chinge, 2014 citedin Jonathan et al, 2018).

Why Does Science and Technology Education Fail in its Industrialization Cum

Economic Development Objectives?

However, despite the implementation of above industrialization policies, there is
little or no evidence that the S&T policy was successful because in view of Nyor and
Chinge, 2014) cited in Jonathan et al., 2018), Nigeria is still far from being industrialized
In fact, it seems as if the more Nigeria stresses on itsScience and technology education
and industrialization p olicies, the more the country moves away from being
industrialized. These facts according to Jonathan et al., (2018) indicate that the country
has faced several challenges in its journey to industrialization. As a result of this,
extensive review of literatures was made to ascertain the factors militating against
Nigeriads industri al devel opment .

1. Poor Policy Conceptualization and Implementation:  Beautiful policies are put
forward on paper but they fail at the level of implementation (Abraham, 2004 cited
in Innocent, 2016. Successive governments in Nigeria most of the time are
insensitive to the plight of the people even when there are means for improvement
and development. Bad policy or poor policy implementation has adverse effect on
national development.
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2. Inadequate Information and Communication Technology (ICT) Technologies:
Despite that the world is now said to be a global village due to the discovery of
computer and ICT and other related technologies, many Nigerian science students
in both secondary and tertiary institutions are faced with various problems in their
attempts to computerize science and technology activities.

3. Lack of Technological Capability: Lack of adequate technological capability to
boost new ICT technologies and limited resources in developing nations, has been
identified as problems militating against schools to fully participate in international
activities arising from ICT induced globalization.

4. Insufficient Funding for the S&T Sector: Lack of finance for research and
development in Sdence and Technology for industrial development activities is a
menace to science and technology education to realize its industrialization cum
economic development objectives.

5. Concentration on Light Consumer Goods instead of Capital Goods which Sustain
industrialization; This is as a result of weak raw material base since more attention
is being channeled into mining following the discovery of oil.

6. Inadequate infrastructure: Infrastructure like transportation system, water supply,
electricity supply and telecommunications, which are crucial enablers of
industrialization are not sufficient to encourage foreign investors in Nigeria.
Provision of solar energy to schools and other institutions of technology should be
encouraged instead of relying on public pow er.

7. Poorly Developed Human Capital: Such as lack of entrepreneurship skills.

Restructuring Science and Technology Education in  Achieving 2030 Education
Agenda for Industrialization and Sustainable Development: Strategies

It has been observed that sciemwe and technology (S&T) has not been a critical
determinant of national development performance in Nigeria as expected. Also, that the
country has not fully realized its national objectives of S&T -driven rapid
industrialization and development. It is in re cognition of these observations that it
becomes imperative to suggest the following strategies for improving quality of science
and technology education towards achieving 2030 education agenda for
industrialization and sustainable development.
. Effective Implementation and Application of Information and Communication
Technology (ICT): According to Ogunsola, (2008), the real tasks facing the institutions,
among others include repositioning the policy initiatives and priorities of key players to
map out a practical and achievable developmental agenda for the implementation and
application of ICT in these institutions. Inadequate external and internal training
programs, absence of systematized plans for integrating technology into teaching and
learning, inadequate human resources base for implementation or technical projects
especially in the rapid and progressing technology field.
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. Consistent and Regular Review of Science and Technology Curriculum: T here is
urgent need to re-examine the curriculum content and delivery methods in Nigerian
schools, shifting the emphasis from textbook-oriented learning to competence-related
learning that can guarantee relevance, practicality and values for sustaining the future
of our children. Such an orientation is impe rative given the demands of 2030 education
agendafor industrialization and sustainable development. This orientation according to
Akinjide et al, (2018)involves a conscious acceptance that education is a preparation for
life, hence educating people to question, criticize, and analyze issues bordering on the
environment, and society and economy is a desirable exercise to do.

Improving Teaching Methodology of Science and Technology : Science and
technology teaching methods should be modernized to bring life back into it. To do this,
a policy on standards of professional development of teachers should be implemented,
requiring teachers to maintain a reasonable level of pedagogical content knowledge and
skills.

Under goal 8 towards realizing Curriculum Framew ork for Enabling the
Sustainable Development Goals, Amina et al., (2017), further explains that education
content should be adapted to life and job market requirements in terms of skills and
focusing on easing the schoolto-work transition and preventing | abour market
mismatches. However, for restructuring to be effective, creativity and innovation are
highly required in science and technology education.

. Adequate Funding: For effective implementation of science and & technology
programmes, there should be improved funding of education to meet the 26% of GDP
standard already set by UNESCO (lge, 2013). Both private sector and norgovernmental
organization (NGO) should assist government in the funding of science education,
particularly through the provision of facilities, libraries, laboratories, and workshop for
science and technology education.

. Recruitment and Training of Science and Technology Teachers: In view of the role of
teacher in science and technology education provision and the shortage that
characterized this in schools, experts in the areas of science and technology should be
recruited for courses; science and technology teachers should be committed to the job
and be motivated through improved conditions of service.

. Motivation of Science and Technology Teachers and Other Staff: Government as well
as parents through the Parent Teacher Association (PTA) should encourage teachers in
the area of science and technology particularly from the basic levels to be able to
perform expectedly.

. Admission of Science and Technology Students by Merit : In view of the negative
effect of the implementation of this policy, particularly on the quality of graduates,
tertiary institutions backed by governments should make it a standing poli cy that only
qualified students should be admitted to tertiary institutions.

. Equipping and Maintaining of Science and Technology Laboratory and Workshop in
Schools and Other Related Institutions of Learning : The elemental contribution of
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laboratory equipm ent and materials to effective teaching and learning of Science and
Technology cannot be overemphasized. In view of this, government should equip the
laboratories and provide or employ laboratory assistants who would have the
knowledge of laboratory work.
9. Improved Commitment of Science and Technology Teachers: It has been established
in various literatures that education is the central theme in our lives which prepares
the young generation for life that lies ahead, and it informs adults of the world about
them. A transformation in what we teach, how we teach it and the manner in which it
is assesseds crucial to the major knowledge and attitude changes which are essential
if sustainable development is to be a focus, especially in science and technology
curricula. Hence, the commitment of Science and Technology EBachers are sine quan
non to improvement of Science and Technology education.
10.Recruitment of Guidance -Counselors: Government should recruit and post Guidance -
Counselors who are expert in Science and Technology education particularly to those
schools that are urgently in need of them. The guidance-counselors in schools should
however be alive to their responsibilities and ensure effective guidance of students in
the choice of career.

11.Adequate Training of Pupils from Basic Schools to Imbibe Science and Techn ology
Culture: There is no doubt that the background of a child plays influential role in the
academic performance at other levels of the educational system. Thus, it is imperative
for parents and teachers to adequately inform their children of the benefit s of science
and technology education to the development of nation as well as themselves. Basic
education focuses on helping pupils gain knowledge, skills, values and perspectives that
encourage sustainable livelihoods and on supporting citizens to live su stainable lives.

12.Removing Gender Disparity in Science and Technology Education : Gender equality
should be put into consideration when planning and implementing educational
curricula. Increasing investment in tertiary science education and adopting concrete
measures to increase the enrolment of girls and women is one of the best strategies to
stimulate girls who want to enter S&T programmes.

Conclusion
From the critically reviewed literature, it has been established that science and
technology educationis a centr al component of any nation

for it to facilitate this function the process should be: clearly defined, legislatively
protected from any political dictates, owned by relevant stakeholders, adequately
financed and constantly subjected to periodic technical consultations and reviews to
ensure that it is in harmony with both local and global needs.

It was also ascertained that a nation that has science and technology deficiency
will find it difficult to industrialize and  grow economically. Subsequently science and
technology education is the answer to national dreams and thereby need to be properly
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guided, managed and funded for effective implementation for economic growth in
Nigeria.

Recommendations

Science and technol@y education have suffered enormous setback in Nigeria
due to the low status accorded to it in general. Some of the problems emanate from the
various interpretations of science and technology education by policy makers as well as
by the implementers of policies on science and technology education. New policies are
needed to clarify the importance, the role of science and technology education, and to
address the requirements in various sectors of society. In view of these, the following
recommendations are made:

(1) Creation of More Favorable and Conducive Environment for Science and
Technology Education. Public discourse in science and popular science activities
will provide an active science-learning environment for students and thus, in the
end, promote public understanding of science.

(2) Real Application of Information and Communication Technology (ICT). These
include cyberspace, computer-aided education and distant education to reach more
pupils at the grassroots.

(3) Fully Exploitation of the Potential of Mass Medi a, Particularly Films, Video,
Radio and Television.

(4) Improving Access and Retention in Quality Basic Science Education. Enrolling
and retaining both boys and girls in quality basic education is important to their
well -being throughout their lives and to the society in which they live.

(5) Reorienting Existing Educational Programmes to Address Sustainability:
Reorienting education requires revising education from early childhood care and up
through higher education. It requires rethinking what is taught, how it i s taught,
and what is assessed, with sustainability as the central theme.

(6) Increasing Public Understanding and Awareness of Sustainability: ~ There should
be awareness for better understanding that will transform individuals and Nigeria
as an entity from the world of yesterday to present world characterized by
increasing discoveries, inventions and innovations. Public debate on scientific issues,
lectures by eminent scientists and science exhibitions will encourage students to
continue learning in science.

-23-



Villanova Journal of Science, Technology and Management
Vol. 2. No. 1. 2020. ISSN: 2672995 (Online) 26724987 (Print)

References

Akinjide, A. and Olusegun, O. O. (2018). Repositioning Education to Achieve
Sustainable Development Goals in Nigeria. International Journal of Advanced
Research in Public Policy, Social Development and Enterprise Studies. 3(1), 2536
6556.

Anyanwu, J. C, Oyefusi A, Oaikhenan, H. and Dimowo, F (1997); The Structure of the Nigerian
Economy (1964.997), Onitsha, Joanae Educational Publishers.

Amina, O., Sultana, L., Emma, F. and Veronica, M. (2017). Curriculum Framework for
the Sustainable Devdopment Goals. First Edition, Commonwealth Secretariat.

Beisheim, M. (2015). Reviving the post 2015 sustainable Development Goals and
Partnerships a proposal for a multi -level review at the high -level political forum.
Swp Research paper 2015/RPI.

Bello, M. A. (2015). Fostering Innovative Teaching and Creative Learning in Science and
Technology Education: The Vision for National Development. The knowledge
resort: a biannual journal of School of Education, Federal College of Education (Special),
Oyo, Oyo State 1(22) 204 209.

Damian, M. (2016). An Industrialization Strategy for Economic Diversification and
Sustainable Development of Nigeria. International Journal of Advanced Studies in
Business Strategies and Management. (4) 23252538.

Emeka E. O. (2013). Corruption and implications for industrial development in Nigeria
University of Ibadan, Ibadan, Nigeria.

Emmanuel, E. O., Grace P. K.and Ayeni A. |. (2017). Achieving Sustainable
Development Goals through Science Education in Nigeria BenueState University,
Makurdi, Benue State.

Emaviwe, C.U (2016). Taking a pound of flesh without spilling blood: The purification
of the environment in the Niger Delta through law. Twelfth Inaugural Lecture
Igbinedion University, Okada. Benin: AMBIK Press.

Eurydice. (2002). Key Competencies: A developing concept in general compulsory
education.  Brussels: Eurydice.

Federal Republic of Nigeria (2004). National policy on educatiorApapa, Lagos: NERDC
Press.

Federal Republic of Nigeria (1986). National Policy @ Science and Technologgbuja,
Nigeria; Federal Ministry of Education.

Garuba, M. A., Agweda, F. E., Abumere, D. |. (2012).The Contribution of Science and
Technology Education to National Development: The Nigerian Experience.
Journal of Education andr&ctice. 3(1), 1&2.

-24-



Villanova Journal of Science, Technology and Management
Vol. 2. No. 1. 2020. ISSN: 2672995 (Online) 26724987 (Print)

Guliz K, and Gaye, T. (2016).Integrating Sustainable Development Concept into Science
Education Program is not enough; We Need Competent Science Teachers for
Education for Sustainable Development-Turkish Experience. International Jowmal
of Environmental & Science Education. 11(15), 84324.

Heribert, H. and Sylvia, S. (2016). Agenda 203038 Education and Lifelong Learning in
the Sustainable Development Goals. IPE International Perspectives in Adult
Education75.

Igbaji, C., Miswaru, B. and Sadiyya, A. S.(2017). Science Education and Nigeria
National Development Effort: The Missing Link. International Journal of Education
and Evaluation (3) 5, 4656.

lge A. M. (2013). Repositioning Science and Technology Education for Sustainable
Devel opment i n t he 21st Jouenaltofl Systainabii ger i a
Development in Africa. (15), 154-172.

Innocent. O. (2016).Managing the Role of Science and Technology Education Programs
in Promoting Enterprises for National Development in Nigeria. International
Journal of Scientific Research in Education. 9(2)10%Z

Jack, H. (2009).Meeting Challenges to Sustainable Development through Science and
Technology Education. International Council of Assoation for Science Education.
Science Education Internation&0(1/2), 4459.

Jonathan, E. O., Anthony, O., Charles, N. A., Josaphat, U. O. and Charles, O. Mgo1s).
Quest for Industrialization in Nigeria: The Role of the Development Bank of
Nigeria. International Journal of Economics and Financial Issues. 8(3), 23-28.

Linda C. (2000).Participation in Science, Engineering and Technology at School and in
Higher Education. Report to Scottish Executive Enterprise and Lifelong Learning
Department. Centref or Educati onal Sociology Univers
Land Holyrood Road Edinburgh . EH88AQ.

Mandara, B. and Ali, M. B. (2018). Appraisal of the Impact of Industrialization on
Economic Growth in Nigeria. Journal of Business and Management. (20)101

Maryam, A. and Bassey E. A.2018).Nigerian Industrial Sector and Economic Growth in
the Face of Sustainable Development Goals.International Journal of Advanced
Research in Public Policy, Social Development and Enterprise Studies. (3)11482

Meier, G.M (1986).Leading issues in economic developmBetv York: Oxford University
Press.

Obioma, E. C and Ozugahalu, U. M (2005); Industrialization and Economic
Development; A Review of Major Conceptual and Theoretical Issues in the
Challenges of Industrialization, A Pathway of Nigerian becoming a High

-25.-



Villanova Journal of Science, Technology and Management
Vol. 2. No. 1. 2020. ISSN: 2672995 (Online) 26724987 (Print)

Industrialized Country in the year 2015, Nigerian Economic Society, Ibadan.
Pp 630 97.

Ogunsola, L. A. (2008). Developing Countries and the Need for Knowledge-Based
Economy: The Problems and Challenges Ahead. Ozean Journal of Social
Sciences,(1), 1-11.

Okafor, N. (2004). Science Education for National Development and Self Reliance in a
Deregulated Economy. Journal of the Nigerian Academy of Education (NAE) 1
(2) November, pp 76-87.

Okoli, S. O., Obiajulu, A. N. and Ella, F. A. (2013). Science Education for Sustainable
Development in Nigeria: Challenges and Prospects. Academic Journal of
Interdisciplinary Studies. Published by MCSEEREMAS-Sapienza University of Rome.
2 (6)159165.

Orikpe, E. A. (2013). Education and National Security: Challenges and the Way
Forward. Journal of Educational and Social Research MCSER Publishing, -Raime

(3)10,53-65.
Peter, C. and Otiato O. 009). Quality of Education and its Role in National
Devel opment : A Case study of K EenyaaSfudies Ed u c a

Review 1, (1),133-149.

United Nations, (2016). Transforming Our World: The 2030 Agenda for Sustainable
Development.

World Commission on Environment and Development (1987). Our common future.
Oxford, Oxford University Press.

-26-



Villanova Journal of Science, Technology and Management
Vol. 2. No. 1. 2020. ISSN: 2672995 (Online) 26724987 (Print)

DEVELOPMENT OF ELECTRONIC TIME LOCK CONTROL FOR SECURITY
SYSTEM

10ni, E. O., and20lawuni, A.
1Department of Electrical and Electronics Engineering, Villanova Polytechnic Imesi -lle,
Osun StateNigeria
2Department of Electrical and Electronics Engineering, Osun State Polytechnic Iree,
Osun State Nigeria
Corresponding Author Email & Phone No: opson2k5@gmail.com 08034815068

ABSTRACT

The problems associated with production of electronic devices without corresponding locking
system has been a serious concern in the security system. This paper looked into the development
of electronic time lock control system in security system. Dubkeddct that lives and property

may be at stake, it is important to always have a reliable lock system, putting into consideration
the high rate of crime and insecurity. The design is made of a keypad unit for entering the access
time, a LCD that displaydifferent messages at specific time, a door controller section made up of
an H-bridge driver IC that controls the movement of the motor attached to the door and an alarm
system that triggers when the conditions are bridged. The whole system is contyoded b
AT89S52 microcontroller programmable IC. The setup allows the user to operate-timeeal

and also preserving the time data if the main power supply fails. The design is meant to prevent
unauthorized person from having access to ones propertieggthrout he use of tim
focused on security system for buildings, cars, safes, doors and gates.

Keywords: Locking system; Microcontroller; Programming; LCD; Security system

1. INTRODUCTION

Over the years, various control systems have been designed ¢ prevent access to
unauthorized user (Alan, 2013). The main reason for providing locks for our buildings,
home, office, church, school, etc. is for security of our lives and property. It is therefore
important to have a stress free and convenient means of achieving this purpose.
Automatic doors have become a standard feature on many different types of buildings
and they are becoming increasingly popular every day with respect to developing an
effective electronic devices geared towards providing adequate security. Home security
has been a major issue of concern because of the dramatic increase in crime rate and
everybody wants to take proper measure to prevent intrusion or
unwanted/unauthorized user. In addition, there was a need to automate home so that
user can take advantage of the technological advancement in Real Time technology and
computer control system (Alan, 2016). It is also interesting to know that commonly used
devices like a telephone land line or the Global System of Mobile communication (GSM)
can possess features which can be used domestically by individuals or industries to
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operate appliances like; door, electric bulb, television, refrigerator, air condition, robotic
arm, etc.

Therefore, the challenges associated with continued production of electronic devices
without a corresponding locking system has been met with the design and construction
of programmable electronic time lock. No doubt, this will serve as a measure to prolong
the life span of such electronic devices and also ensure adequat safety and required
protection of data, files, electronic devices and a host of facilities which include
computer systems, televisions and most especially to provide a means for restricting
and disallowing unauthorized user from gaining access to an auto mobile car through
the ignition system

The micro controller -based time lock presented here is an access control system that
allows only authorized persons to access a restricted area, this system is best suitable for
corporate offices, automated machine (ATMs) and home security. It comprises a small
electronic unit which is in fixed at the entry door to control a solenoid -operated lock
with the help of a stepper motor, when an authorized person enters predetermined user
password via the global system for mobile communication (GSM) keypad, the stepper
motor is operated for a limited time to unlatch the solenoid -operated lock so the door
can be open. At the end of preset delay time, the stepper motor is operated in reverse
direction and the door gets locked again. When the time has been incorrectly entered
three times in a row, the time lock will switch to block mode, this function thwarts any
attempt by O6hackersé to quickly try a | arge n
If the user forgets his password, the time lock can be accessed by a unique #ligit
administrator password and the secret time can be changed any time after entering the
current time (Master time)

The increasing rate of crime, attacks by thieves, intruders and vandals, despite all forms
of security gadgets and locks still need the attention of people to find a permanent
solution to the well -being of lives and properties of individuals. To this end, we design

a cheap and effective security system for buildings, cars, safes, doors and ga¢s, so as to
prevent wunauthorized person from having acces
times, we therefore experiment the application of electronic devices as locks.

2. REVIEW OF RELATED WORKS

2.1.1 Design and Construction of Automatic Sliding  Door

Lew Hewitt and Dee Horton instigated the idea of building an automatic sliding door

back in 1954, when they saw that existing swing doors had difficulty operating in

Corpus Christids (a Catholic festival)s winds
shattered by Corpus Christiods wind they trie
Their work led to the invention of an automatic sliding door that would circumvent the

problem of high winds and their damaging effect. Their work was later patented an d in

1960, Horton Automatics developed and sold the first automatic sliding doors in

America. Their automatic doors used mat actuator as the access control mechanism.
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Over the years, modifications have been made to improve this door. In 2015, the
manager of building, security systems at the University of Maryland and one time head
of security for the Washington, D.C. from 1978-1988, designed and implemented a
centrally controlled, electronic door access system to secure the University of Mary
land.

2.1.2 Automatic Doors

The automatic slide door invented by Dee Horton and Lew Hewitt were not the only
kinds of automatic doors that exist. Many other types of doors have also been patented
and achieved commercially, they include: - Automatic slide door, Automati ¢ swing
doors, Automatic folding doors and Automatic revolve doors

2.1.3 Access Control and Security

To control access, a door must be modified in some manner to provide signals to the
system to let it know whether or not the door is to be open or close, prohibiting passage
of unauthorized persons. Simple access control is frequently used by corporate
organizations and firms to limit access to their facilities, eliminating the need for a
guard as well as the cost and headache associated with key control.

3. METHODOLOGY

3.1 DESIGN OF THE BLOCK DIAGRAM

B emasi

Supply

AT89cXX

PUSH
BUTTOMNS

Fig 3.1: Block diagram
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Real time clockis a digital clock which display real time on 16x2 LCD display.
Here in this circuit, we can also set alarm and time. The DS1307 serial reatime
clock (RTC) is alow -power, full binary -coded decimal (BCD) clock/calendar plus
56 bytes of NV SRAM. Address and data are transferred serially through an I2C,
bidirectional bus. The ck/calendar provides seconds, minutes, hours, day, date,
month, and year information. The e nd of the month date is automatically adjusted
for months with fewer than 31 days, including corrections for leap year. The clock
operates in either the 24hour or 12-hour format with AM/PM indicator. The
DS1307 has a builtin power-sense circuit that detects power failures and
automatically switches to the backup supply. Timekeeping operation continues
while the part operates from the backup supply

4. RESULTS AND DISCUSSIONS
An AT89S52 microcontroller is a programmable IC, which needs to be
programmed to suit the design. The source code was first compiled on the notepad
and then test run on keil uvision Simulator. Proper concentration was given to the
code during compilation in order to avoid any logical and syntax errors. The hex
file was then generated and transferred to the chip with the aid of a universal
programmer designed by topwin.
All the ICs were tested separately on a bread board to make sure they work
properly. The whole circuit was also tested on the bread board to make sure it was
design correctly. During construction, each section was tested as it was built to
make sure the connections were done correctly before going onto the next section.
This was done by applying the correct logic signals to the ICs and observing the
output.
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4.1 Proteusisnulation

When the circuit is powered on, a welcome message is displayed on the LCD and a
menu with 9 options (0 -8) is displayed (refer to the figure). The options are explained

here:

coO~NO OIS WNPEFE O

5.
The

CONCLUSION

devi

ce

oel

: Erase EEPROM (fills eeprom with Oxff bytes)
: Write EEPROM (startswriting eeprom starting with 0x0000 address)

: Read EEPROM (reads eeprom starting with 0x0000 address)

: Write EEPROM page (writes one page of EEPROM at specified page number)
: Read EEPROM page (Reads one page of EEPROM at specified page number)
: Display RTC Date (Displays current date from RTC)

: Display RTC time (Displays current time from RTC)

: Update RTC Date (Setting new date in RTC)
: Update RTC time (Setting new time in RTC)

ectroni

c

t i nplemerlted slicdessfullys It desi gn

describes the hardware structure required to implement a real-time clock using the
DS1307 circuit, monitored by a development system equipped with an ATMEL family
microcontroller. The real -time clock operates continually, powere d by a battery backup
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suppl y. When the main power supply is o0onbé,
setup allows the user processes to operate in reatime, preserving the time data if the

main power supply fails. The developed program features a series of commands for
initializing, displaying and managing
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Abstract

Cyberspacas aplatform where you can process, receive and send information. It includes phone
set, computer system, network, information stored on the network, network devices, all this
constitute what is being called Cyber spadis cyber space is not secure, anel pnocess to

make it secure is known as Cyber Secuf@ybercrime refers to the series of organized crime
attacking both cyber space and cyber security. The Internet is one of thediastésy areas of
technical infrastructure development. Google kipédia and Bing to mention a few, give
detailed answers to millions of questions every day. Cyberspace is a world that contains just
about anything one is searching for. With the advent of these advancements in information
accessibility and the advantagasd applications of the internet comes an exponentially growing
disadvantage Cyber Crime. Cyber security has risen to become a national concern as threats
concerning it now need to be taken more seriously. This paper attempts to provide an overview of
Cybercrime and Cybesecurity. It defines the concept of cybercrime, identify reasons for cyber
crime and its eradication. It looks at those involved and the reasons for their involvement.
Methods of stepping up cyber security and the recommendations thkt edp in checking the
increasing rate of cybarimes were highlighted. The paper also attempts to name some
bottleneck of cybercrime and present practical and logical solutions to these threats.

Keywords: Cyber-space, Cybersecurity, Cyber-crime, ICT, Internet

INTRODUCTION

From business, industry, government to not -for-profit organizations, the internet has
simplified business processes such as sorting, summarizing, coding, editing,
customized and generic report generation in a real-time processing mode. However, it
has also brought unintended consequences such as criminal activities, spamming, credit
card frauds, ATM frauds, phishing, identity theft and a blossoming haven for
cybercriminal miscreants to perpetrate their insidious acts.[13] This paper hopes to
paint a developing scenario of the evolution of new type of war - the internet
cybercrime - which will cause destruction of greater magnitude than the two past world
wars- if not properly nipped in the bud. It has been established that Nigeria is an
impressionable country. The advent of the internet to her was both welcome and full of
disadvantages. The exceptional outbreak of cyber-crime in Nigeria in recent times was
quite alarming, and the negative impact on the socio-economy of the country is highly
disturbing.

Over the past twenty years, immoral cyberspace users have continued to use the
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internet to commit crimes; this has evoked mixed feelings of admiration and fear from
the general populace along with a growing unease about the state of cybe and personal
security. This phenomenon has seen sophisticated and extraordinary increase recently
and has called for quick response in providing laws that would protect the cyber space
and its users. The first recorded cyber murder was committed in the United States
some years ago, according to the Indian Express, January 2012, an underworld don in a
hospital was to undergo a minor surgery. His rival went ahead to hire a computer
expert who altered his prescriptionmnsystemthr ough
He was administered the altered prescription by an innocent nurse, this resulted in the
death of the patient.[10] Statistically, all over the world, there has been a form of cyber-
crime committed every day since 2016.[15] Prior to the year 2001,the phenomenon of
cyber-crime was not globally associated with Nigeria. This resonates with the fact that
in Nigeria we came into realization of the full potential of the internet right about that
time. Since then, however, the country has acquired a world-wide notoriety in criminal
activities, especially financial scams, facilitated through the use of the internet.[14]
Nigerian cyber criminals are daily devising new ways of perpetrating this form of crime
and the existing methods of tracking these criminal s are no longer suitable to deal with
their new tricks. The victims as well show increasing naivety and gullibility at the
prospects incited by these fraudsters.[18] Since the issue of cyber security is raising a
number of questions in the minds of Nigeria ns, it is only fair that we answer these
guestions. This paper seeks to give an overview of cybercrime and cyber-security, its
challenges and proffer solutions.

LITERATURE REVIEW

The issue of cybercrime is one that has been discussed by many people wit various

perspectives on the issue, most coming at it from different sides than the others. Cyber-

crimes have gone beyond conventional crimes and now have threatening ramifications

to the national security of all countries, even to technologically develop ed countries

such as the United States. [ 7] According to a
adoption by all countries of appropriate legislation against the misuse of Information

and Communication Technology (ICT), for criminal or other purposes, inc luding

activities intended to affect the integrity of national critical information infrastructures,

i's central to achieving gl obal cyber securit.y
threats could originate anywhere around the globe, the challenges are inherently

international in scope thus requires international cooperation, investigative assistance,

and common substantive and procedur al provi si
Augustine Odinma <rme tseasy illegal atts pérpetrabted m, on or

through the internet with the intent to cheat, defraud or cause the malfunction of a

network device, which may include computers and phones etc. The illegal act may be

targeted at a computer network or devices e.g., computer virus, denial of service attacks

(DOS), malware (malicious code). The illegal act may be facilitated by computer
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net work or devices with target i ndependent o]
Relating cyber-crime to the military in a paper depicting his vested inte rest in the
countryaos mbeihg, Majar YGenevad IUrho outlines that cybercrime, cyber

terrorism, cyber warfare, cyber security are one and the same thing. This is because,

stealing or forgery directed at an individual or an organization is synonymou s to

waging war on the target of the crime.[4]

Statistically, Nigeria ranked 43 in EMEA and ranked third among ten nations that

commits cyber-crime in the world.[5] Professor Oliver Osuagwu, relating cyber -crime to

the collapse of the educational sector, wints out that cybercrime is causing near total

collapse of the education community, particularly in Nigeria, with over 90% of

criminals coming from this sector. Wrong value system has been identified as key factor
encouraging cybercrime in Nigeria and the desire to get rich quick without working for

it. Cyber-crime is complex and committed mostly from remote locations making it

difficult to police. The absence of enabling law makes policing even more difficult.[9]

As earlier stated, the internet has a capaity for more good than bad. This is better

explained by Mrs. R. MosesOk e [ 14] when she said 0The oxy
Internet is one of its unforeseen attributes; at its inception, no one, perhaps, could have

clearly foreseen that, and how, the Internet would someday become a veritable platform

for globalized criminal activities. As has been copiously remarked, the benefits of the

Internet have so often been tainted by its versatility for virtual criminal activities that

have vastly devastating physic a | and soci al i mpact so. Many wi
increasing as Nigeria is increasing its digitalization not only in the area of commerce

and communications, but gradually into the area of electronic banking. In the past

years, electronic banking and the cashless initiative have been in focus a lot. Amaka Eze

in her article [12] for THI SDAY |live writes
payment system into its financial institution; a step that is expected to accelerate the

nat i coordnserceegrowth, the negative impact of cybercrime on businesses, and the

absence of appropriate laws to guarantee the legality of online transactions, continue to
create fear in the mind of wusers and potent.i e
rise and dangers of cyber-crime and breach in cyber security, there is need to focus on a

way to reduce or completely eradicate its incidence in Nigeria. To restore the full glory

of cyber security, those involved have to spend time to learn how cybercrime ring

operates and then devise strategies to fight the
with yesterdayds technol ogy. It will always b
way behind the cyber criminals in terbowt of te

computing skills, but IT Security expertise.

Also discussed previously are the costs incurred by the government due to the rise of
cyber-crime. As for measuring costs, the Detica report in [3] considered four categories:
costs in anticipation of cybercrime, such as antivirus software, insurance and
compliance; costs as a consequence of cybercrime, such as direct losses and indirect
costs such as weakened competitiveness as a result of intellectual property compromise;
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costs in response to cybercrime,such as compensation payments to victims and fines
paid to regulatory bodies; indirect costs such as reputational damage to firms, loss of
confidence in cyber transactions by individuals and businesses, reduced public-sector
revenues and the growth of the underground economy. Having seen cybercrime from

different perspectives, we would now discuss fully on cyber -crime and cyber-security,
practical instances and solution mechanisms in the following sections. Much has
already been done by the law enforcement agents, but cybercrime is still perpetrated

underground.

OVERVIEW OF CYBER -CRIME AND CYBER -SECURITY

As technology has developed so also the definitions of cyberspace, cyber security and
cybercrimes. It has been argued that since computer crime may involve all categories of

crime, a definition must emphasize the particularity, the knowledge or the use of

computer technology.

Cyber-space is a platform where you can process, receive and send information. It

includes computer system, our network, information stored on the network, network

devices that you can connect to the network, all these constitute what we call Cyber
space.Including your phone set. They are all cyber space. This cyber space is not saved,

and the process to make it save is what we calledCyber Security. Cyber security is the

collection of tools, policies, security concepts, security safeguards, guidelines, risk
management approaches, actions, training, best practices, assurance and technologies

that can be used to protect the cyber envio n ment and organi zation art
Organi zation and user 0s assets i nclude conn
infrastructure, applications, services, telecommunication systems, and the totality of

transmitted and/or stored information in the cy ber environment. Cyber security strives

to ensure the attainment and maintenance of the security properties of the organization

and userds assets against rel evant security
security is the body of rules put in place for the protection of the cyber space. But as we

become more dependent on cyberspace, we undoubtedly face new risks. Cybercrime

refers to the series of organized crime attacking both cyber space and cyber security.
Sophisticated cyber criminals and nation-states, among others, present risks to our
economy and nati onal security. Ni geri ads ec.
depend on a vast array of interdependent and critical networks, systems, services, and

resources known as cyberspace. Cyberspace has transformed the ways we
communicate, travel, power our homes, run our economy, and obtains government

services.

Cyber-security is the body of technology, processes and practices designed to protect
networks, computers, programs and data from attacks, damage, or authorized access. In
the computing or cyber context, the word security simply implies Cyber -security.[19]
Ensuring cyber-security requires coordinated efforts from both the citizens of the
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country and the country0s atiposedohy toraacheoin ousy st e m
cyber-security is advancing faster than we can keep up with. It is not possible to
concentrate efforts on only one aspect of the breach as it means negligence and
allowance of growth for other aspects of the breach. This leads us to conclude that we
have to attack cyber security breaches as a whole. What then are these breaches?
Cybercrime includes unlawful actions carried out on or by means of a computer such as
internet fraud or use of computer to commit numerous crimes such as email scamsad to
cheat unsuspecting people, hacking d by people who create viruses intentionally to gain
access and harm computer data.
Others are introducing worms to destroy computer data, stealing data, stealing people
identity, obtaining money under f alse pretense (i.e 419) and introducing malicious
traffic from many source to make real services unavailable to a company server etc.
Cybercrimes take advantage of speed on the internet, messaging system and
publications of information globally in seconds, to attack computer systems with their
cruel plans.
Cyber-crime refers to criminal activity done using computers and the Internet. This
includes anything from downloading illegal music files to stealing millions of dollars
from online bank accounts. Cybercrime also includes non-monetary offenses, such as
creating and distributing viruses on other computers or posting confidential business
information on the internet. Perhaps the most prominent form of cybercrime is identity
theft, in which criminals use the internet to steal personal information from other
users.[6] Perhaps the most complete definition of Cyber-crime is as given: [7]
0A criminal activity i nvol ving an i n
infrastructure, including illegal access (unauthorized access), illegal
interception (by technical means of non-public transmissions of
computer data to, from or within a computer system), data
interference  (unauthorized damaging, deletion, deterioration,
alteration or suppression of computer data), system interference
(interfering with the functioning of a computer system by inputting,
transmitting, damaging, deleting, deteriorating, altering or
suppressing computer data), misuse of devices, forgery (ID theft),
and electronic fraud©¢.
GOALS OF CYBER SECURITY
The follow ing are the objectives of Cyber-security.
1. To help people reduce the vulnerability of their Information and Communication
Technology (ICT) systems and networks.
2. To help individuals and institutions develop and nurture a culture of cyber security.
3. To work collaboratively with public, private and international entities to secure
cyberspace.
4. To help understand the current trends in IT/cybercrime, and develop effective
solutions.
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5. Avalilability.

6. Integrity, which may include authenticity and non -repudiation.

7. Confidentiality.

E-CRIMES THAT ARE PECULIAR TO NIGERIA

There is no doubt that e-crime is an image trauma for Nigeria. Cyber-crime is a source
of concern and embarrassment for the nation. The internet creates unlimited
opportunities for commercial, social, and educational activities. But as we can see with
cyber-crime the internet also introduces its own peculiar risks. The instances reported
here ranges from fake lotteries to the biggest internet scams. Elekwe, a chubbyfaced 28
year-old man made a fortune through the scam after two years of joblessness despite
having Diploma in Computer Science. He was lured to Lagos from Umuahia by the
chief of a fraud gang in a business center. He has three sleek cars and two houses from
his exploits. In July 2001, four Niger i ans suspected to be operat
internet to dupe unsuspecting foreign investors in Ghana were arrested by security
agencies. Their activities are believed to have led to the loss of several millions of
foreign currencies by prospective investors. Two young men were recently arrested
after making an online purchase of two laptops advertised by a woman on her website
under false claims. They were arrested at the point of delivery by government officials.
Mike Amadi was sentenced to 16 years imprisonment for setting up a website that
offered juicy but phony procurement contracts. The man impersonated the EFCC
Chairman, but he was caught by an undercover agent posing as an Italian businessman.
The biggest international scam of all was committed by Amaka Anajemba who was
sentenced to 2¥ years in prison. She was equally ordered to return $25.5 million of the
$242 million she helped to steal from a Brazilian bank.

An internet scam case was reported on the Sunday PUNCH newspaper of Sunday, July
16, 2006 involving a 24year-old Yekini Labaika of Osun State origin in Nigeria and a
42-year-old nurse of American origin, by name Thumbelina Hinshaw, in search of a
Muslim lover to marry. The young man deceived the victim by claiming to be an
American M uslim by the name, Phillip Williams, working with an oil company in
Nigeria and he promised to marry her. He devised dubious means to swindle $16,200
and lots of valuable materials from the victim. The scammer later was sentenced to a
total of 19 years haszing been found guilty of eight -counts against him. Incidences like
these are on the increase. Several young men unabated are still carrying out these illegal
acts successfully, ripping off credulous individuals and organizations.[8] Recently, a
report in dicated that Nigeria is losing about $80 million yearly to software piracy. The
report was the finding of a study conducted by Institute of Digital Communication, a
market research and forecasting firm, based in South Africa, on behalf of Business
Software Alliance of South Africa.
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The American National Fraud Information Centre reported Nigerian money offers as
the fastest growing online scam, up to 90% in 2015. The Centre also ranked Nigerian
cyber-crime impact per capital as being exceptionally high.[17]. Those involved are
between 1825 years mostly resident in the urban centers. The internet has help in
modernizing fraudulent practices among the youths. Online fraud is seen as the
popularly accepted means of economic sustenance by the youths involved. The
corruption of the political leadership has enhanced the growth of internet crime
subculture. The value placed on wealth accumulation has been a major factor in the
involvement of youths in online fraud.[1]

Recent convicted Nigerians that are into cybercrime are:

1.

8.

Olayinka Olaniyi, 34, of Nigeria was sentenced to five years, 11 months in prison, to

be followed by three years of supervised release on October 22, 2018. Olaniyi was
also ordered to pay restitution in the amount of $56,175.44.

Damilola Solomon Ibiwoye, 29, of Nigeria was sentenced to three years, three
months in prison to be followed by three years of supervised release on January 31,
2018. He was also ordered to pay $56,175.44 in restitution.

Bonaventure Sunday Chukwuka, 41 of Roding Gardens, Loughton, who was found
guilty of conspiracy to commit fraud by false representation, and conspiracy to
conceal/transfer criminal property (money laundering). He was also found guilty of
possession of a prohibited item (a phone) in prison. Chukwuka was sentenced to 11
yearsd i mprisonment .

Andrew Chike Chukwu, 35 of River Road, Buckhurst Hill, who was found guilty of
conspiracy to commit fraud by false representation and conspiracy to
conceal/transfer criminal property. He was
Emmanuel Chike Chukwuka , 27 of Roding Gardens, Loughton, was found guilty of
conspiracy to commit fraud. He was found not guilty of conspiracy to money

|l aunder and was sentenced to two years and
Christian Chukwuka, 39 of Latchetts Shaw, Basildon, Essex was found guilty of
conspiracy to commit fraud by false representation and conspiracy to
conceal / transfer criminal property. He
imprisonment.

Queen Chukwuka, 32 of Roding Gardens, Loughton was found guilty of
acquiring/possessing criminal property and was sentenced to a community order.

Grace Plange Chukwu, 39 of River Road, Buckhurst Hill, was found guilty of
acquiring/possessing criminal property. She, however, got a conditional discharge.

The court heard during the trial that Bonaventure Chukwuka led an organised criminal
gang that targeted businesses and individuals by hacking into their email accounts, and
stealing large sums of money. This case was investigated by the Federal Bureau of
Investigation.
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CATEGORIES OF CYBER CRIME

a. ldentity Theft: Identity theft occurs when a hacker steals information from personal
accounts such as banking information, social security numbers, and addresses. The
hacker will then use this information to create accounts in the victim's name. Being
aware of encrypted websites and having adequate measures of protection when
imputing this information into websites is essential to even the less -than average
user of internet.

b. Viruses: Computer viruses are pieces of cale that are usually attached to
downloadable files. When the file is running, the code of the virus activates and
proceeds to spread throughout computer files. These viruses infect vital information
and can lead to deletion or corruption of important syste m files. Some viruses will
also allow personal information and files to be accessed by another user.[16]

c. Cyber Stalking: Cyber stalking is a crime that occurs when a person is being
harassed by another person in an online setting. The victim is often bombarded with
messages not just to themselves, but also to family members or friends. Threats are
often received by the victim as a tactic to get the victim to reply. Often the victim
will suffer from anxiety and fear.

d. Phishing: A o0phi shi ng s c aending fradulert emails that appefar to
come from legitimate enterprises for the purpose of tricking the victim into
providing personal information, including usernames and passwords. It is
important for a potential victim to be aware of email addresses associated with bank
accounts and other sites that may contain personal information. Olaniyi and
Ibiwoye directed phishing emails to college and university employees. Once they
had possession of employeeds | oginsyraind pas:
deposits by changing the bank account into which the payroll was deposited. [17].

e. Hacking: Hackers make use of the weaknesses and loop holes in operating systems
to destroy data and steal important information from victim's computer. It is
normally done through the use of a backdoor program installed on your machine. A
lot of hackers also try to gain access to resources through the use of password
hacking software. Hackers can also monitor what you do on your computer and can
also import files on you r computer. A hacker could install several programs on to
your system without your knowledge. Such programs could also be used to steal
personal information such as passwords and credit card information. Important data
of a company can also be hacked to géthe secret information of the future plans of
the company.

f. Spamming & involves mass amounts of email being sent in order to promote and
advertise products and websites. Email spam is becoming a serious issue amongst
businesses, due to the cost overheadti causes not only in regards to bandwidth
consumption but also to the amount of time spent downloading/ eliminating spam
mail. Spammers are also devising increasingly advanced techniques to avoid spam

-40-



Villanova Journal of Science, Technology and Management
Vol. 2. No. 1. 2020. ISSN: 2672995 (Online) 26724987 (Print)

filters, such as permutation of the emails contents and use of imagery that cannot be
detected by spam filters.

g. Cyber laundering - is an electronic transfer of illegally -obtained monies with the
goal of hiding its source and possibly its destination.

h. Website Cloning: One recent trend in cyber-crime is the emerge nce of fake 0«
catd web sites that take advantage of C0onNnSs
Internet or who do not know the exact web address of the legitimate company that
they wish to visit. The consumer, believing that they are entering credit detai Is in
order to purchase goods from the intended company, is instead unwittingly entering
details into a fraudsterds personal database
this information at a later stage, either for his own purposes or to sell on to others
interested in perpetrating credit card fraud.

EMERGING CYBER TRICKS IN NIGERIA

a. Beneficiary of a Will Scam : The criminal sends email to claim that the victim is the
named beneficiary in the will of an estranged relative and stands to inherit an estate
worth millions.

b. Online Charity : Another aspect of e-crime common in Nigeria is where fraudulent
people host websites of charity organizations soliciting monetary and materials
donations to these organizations that do not exist. Unfortunately, many
unsuspecting people have been exploited through this means.

c. Next of Kin Scam : Collection of money from various bank and transfer fees by
tempting the victim to claim an inheritance of millions of dollars in a Nigerian bank
belonging to a lost relative.

d. The OWinning Ticket i n Lot t efhese gcarns laiélg v e r E
include the State Déges.rThisredlaws dsers tglelewnheyc ar d
are beneficiaries of an online lottery that is in fact a scam.[18]

e. Bogus Cas hi:@&hedidtim &iheeise& an item for sale on the internet, and is
contacted

f. Computer/Internet Service Time Theft : Whiz kids in Nigeria have developed
means of connecting Cyber Cafes to Network of some ISPs in a way that will not be
detected by the ISPs and thereby allow the Cafes to operate at no cost.

CHALLENGES OF CYBERCRIME

a. Domestic and International Law Enforcement : A hostile party using an internet
connected computer thousands of miles away can attack internet- connected
computers in Nigeria as easily as if he were next door. It is often difficult to identify
the perpetrator of such an attack, and even when a perpetrator is identified, criminal
prosecution across national boundaries is problematic.

b. Unemployment : The spate of unemployment in Nigeria is alarming and growing by
the day. Companies are folding up and financial institutions are going bankrupt.
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The federal government has proposed a mass sack of government workers.
Companies are also embarking on mass sacks of staff. Financial institutions have put
unreasonable age barriers on who is eligible to apply for jobs and embark on mass
lay-offs of staff based on ad-hoc decisions.

c. Poverty Rate: On the global scale, Nigeria is regarded as a third world country. The
poverty rate is ever increasing. The rich are getting richer and the poor are getting
poorer. Insufficient basic amenities and an epileptic power supply have groun ded
small scale industries.

d. Corruption : Nigeria was ranked third among the most corrupt countries in the
world. Until 1999, corruption was seen as a way of life in Nigeria.

e. Lack of Standards and National Central Control : Charles Emeruwa, a consultant to
Nigeria Cyber Crime Working Group (NCCWG), said lack of regulations, standards
and computer security and protection act are hampering true e -business. Foreign
Direct Investment (FDI) and foreign outsourcing are encouraging computer misuse
and abuse.

f. Lack of Infrastructure : Proper monitoring and arrest calls for sophisticated state of
the art Information and Communication Technology devices.

g. Lack of National Functional Databases : National database could serve as a means
of tracking down the perpetrators of these heinous acts by checking into past
individual records and tracing their movements.

h. Proliferation of Cybercafés : As a means of making ends meet, many entrepreneurs
have taken to establishment of cybercafés that serve as blissful havens for the
syndicates to practice their acts through night browsing service they provide to
prospective customers without being guided or monitored.

i. Porous Nature of the Internet : The Internet is free for all with no central control.
Hence, the state of anarchy presently experienced.

REASONS FOR ATTACKING PEOPLE, ORGANIZATION AND GOVERNMENT

As you think of how to prevent cybercrime an d internet fraud in Nigeria, you would
also wonder why cyber criminals attack people in the internet, organization and
governments all over the world.

Here are some reasons

1. The prime reason is greed for money by these criminals

2. Unemployment is partly to blame for this crime. Undergraduate leave Nigeria
institutions of Higher Learning yearly without any hope of employment.

Lack of confidence in your ability to succeed in a legitimate way.

Bad upbringing caused by the absence parents contributes to nurturing criminals
Peer pressure could lead young innocent ones into this crime

Attraction for fast money by youths is a factor of cybercrime

Porous cyber security protocol by organization, government and individuals

No oA
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8. Disregard for the rule of law because it fails to punish these criminals to deter
others.
9. Lack of accountability of government officials is another cause of this crime.

WHO ARE THE TARGETS OF THESE CRIMINALS?

To find how to prevent cybercrime and internet fraud in Nigeria, let us find out the

targets of these criminals.

Everyone who uses a computer is a target but the most affected is the financial sector.

Nigerian banks are going cashless and using more electronic means of payment which

leads to the generation of massive data. From 2014 to 2018, Nigean banks have lost

over N198 billion by electronic fraud and cybercrime. In addition, Cyber criminals

target and wreak havoc to computer systems of all facilities and government
establishments.

This quotation by the National Security Adviser to President Mohammadu Buhari says,
ONigeria |l oses N127 billion annually to cyber
of cybercrime is to Nigeria. Hence, fighting and defeating it is the only way forward.

Moreover, it is embarrassing when foreign countries catch Nigerians who commit
cybercrimes. Till date, Nigeria suffers from the stigma of 419 put on the nation in the

900s. according to the President of i ntegrat e
lost an estimate of N40 billion naira to cyber criminals and globally the world lost the

sum of $400 billion. We should not allow this huge waste of our scarce resources to
cybercrime to continue if we dond6ét want it to
paupers.

EFFECTS OF CYBER CRIME

a. Financial loss: Cybercriminals are like terrorists or mental thieves in that their
activities impose disproportionate costs on society and individuals [11].

b. Loss of reputation: Most companies that have been defrauded or reported to have
been faced with cybercriminal activi ties complain of clients losing faith in them.

c. Reduced productivity: This is due to awareness and more concentration being
focused on preventing cybercrime and not productivity.

d. Vulnerability of Information and Communication Technology (ICT) systems and
networks.

WAYS TO PREVENT CYBERCRIME IN NIGERIA.

How to prevent cybercrime in Nigeria like any other crime is difficult as criminals use

available sophisticated technology and international criminal networks to improve their

skill for carrying out their tricky plans.

The following are ways to fight Cybercrime and internet fraud:

1. Increasing Security of Computer and Networks
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Increasing security of computer and networks by developing software and methods
to counter potent software hacker tools such as automaic computer virus
generators. Internet listening sniffers, password guessers, vulnerability testers and
the dreaded computer service saturators.

. Simple and Advanced Methods for Preventing Cyber Crime

You can prevent computer crimes by protecting computer screens from inspection,
locking printed information and computers in safe places, backing up software and
data files to keep copies safe and removing sensitive material and information from
your table during and after work hours.

In addition, using these more advanced ways of how to prevent cybercrime and
internet fraud in Nigeria is effective. They include adopting encryption procedures,
giving software usage permissions to authorized users, requesting passwords to use
a computer, fixing firewalls and sys tems that detect unauthorized entrance and
finally using self -regulating controls in a computer system.

ICT Ability of Personnel

Security personnel must have Information Communication Technology (ICT)
capability, training and adequate knowledge of computer (software and hardware)
to win this war.

. First Class Intelligence Capability of the Security Forces

To commit cybercrime and succeed, you must know how to manipulate information
by using advanced technology and software. The criminals seem to be ahead ofthe
security forces and have more sophisticated equipment too. Security forces
intelligence gathering ability must be a head of the bad guys. If you want to fight the
menace to a standstill.

. Adequate Plan

The Nigeria Security personnel should spend enough time to profile these attacks
and plan to prevent them and if possible, catch these criminals in the act.

. Support by Main One

As you seek for how to prevent cybercrime and internet fraud in Nigeria using Main
One is a brilliant idea [7]. What is main one? Main One is the first connectivity and
data provider in the country. It could use its cyber security solutions to help its
customers such as telecommunication providers. Banks, oil and energy companies
direct traffic through MdBaviceODPROBEprotkdtiant r i but
system to check cybercrime before it happens.

. Develop Local Solutions by Technology Transfer

Government 6s use of Technology transfer pr
partnering with Leo Telecommunications Limited an Israel i company, to set up a

security and Defense technology. Assembly plant for Security and communications

hardware and software solutions will prevent cybercrime and internet attacks.

. Government Support for the Niger Cyber Crime Working Group
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Government should support The Nigeria Cyber Crime Working group set up by
former President, Olusegun Obasanjo to stop cybercrime in Nigeria. Funding this
group and giving them good equipment will help them provide new ways of
preventing this crime.

9. Removing Unsecure Wirel ess Connections
The Government should borrow a leaf from the United States and remove all
unsecure Wireless connections in the country as they did in America.

10. Development of Local ICT Solutions
National Computer Society should build a platform to develop local methods of
using Information Communication Technology to secure the country against cyber
bandits.

11.Declare Computer Emergency
The government has set up Computer Emergency response teams in National
Security Adviseros of f i c eevelapmdnt Agantyi dhaese | I nf «
teams should work with start -up companies going into technology business to build
secure computer Networks for government and stop cybercrime and internet fraud
in Nigeria.

12.Free Education and Vocational Training
Government should give Youth free education and vocational training to give them
more opportunities to have decent jobs and live comfortable lives.

CONCLUSION

In conclusion, how to prevent cybercrime in Nigeria is tough but doable. Using simple
and advanced methods such as protecting computer screens from inspection,
encryption, firewalls and passwords to make computer databases strong is the way to
go.

In addition, training law enforcement staff in ICT and use of first rate equipment will
help nip these crimes in the bud and having fast trials to get judgment quickly against
these criminals will deter others.

Finally, all citizens must be alert to the danger of cybercrime and support government
as they try to rid society of these criminals, save billions of naira and inject the same to
build needed infrastructure and grow the economy.
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Abstract.

World-over, the conduct of general elections are made easier through the use of scientific and
technological devices. Countries with greater populations around the eahdboy electronic

means of voting and counting, such that elections are easily conducted with faster, credible and
acceptable results. Nigeria has remained with its traditional system which is outdated, non
fashionable and crude manual devices. No doulh selections results are bound to be
unacceptable, and also contested at tribunals. Free, fair and credible electioneering processes
might continue to elude Nigeria for years to come. On this platform, | wish to propose an
establishment of scientific andchnological methods be adopted in Nigeria. The case emanating
from fraud elections, manipulation of voting processes and declaration of rigged results would

|l ead to voterod6s apathy, it could result in vi
advanced countries with larger populations like India, Indonesia and United State of America etc
conduct their elections electronically, the processes there are generally acceptable. They are
devoid of manipulations. Why would Nigeria not adopt such sifieriechnological systems?
Nigeria has grown over the years and has become the leading Nation in Africa, we stand as role
models to smaller African countries, and ironically the level of our development has not been
fully harnessed. Talents abound, humaesources are plentiful and the push for our
advancement are still untapped. This paper therefore, wishes to seek ways of improving our
electioneering processes for more acceptable and credibly worked systems in Nigeria. This paper
calls for an electronieoting process in Nigeria.

Keywords : Election, Voting, Electronic Voting and Credible election

INTRODUCTION

Nigeria has undertaken several elections since independence up to date. Nigeria has
practiced democracy at her beginning since independence, it was truncated several by
the military. Our current attempt at democracy has been on for above two decades of
uninterrupted democratic practice. The hallmark of a genuine democracy is credible,
free, fair and acceptable outcome. How has Nigeria fare in this regard? Have there not
been violent rejections of election results even at the last general elections? Have the
looser not sought justice even up to the apex on all occasions? Therefore, when shall the
electoral regulators get it right in Nigeria? The regula tory body INEC (Independent
Nigeria Electoral Commission) has seeming fancied dancing to the tone of the
government of the day, not until Professor Jega led body deed the unimaginable, letting
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the incumbent government lose the 2015 general elections. The pocess was not free, fair
and credible though but Nigerians needed a change.

NI GERI A6S 2019 ELECTI ONS

The most widely praised as the best system of government in our contemporary world
is democracy, which all ows f or Ilecigiom-mbkey e | of
and policy formulation through representatives. A major determinant of democracy is
the electoral process that provide the electorate the institutional framework for
choosing representatives through a competitive free and fair election. The emphasis of
this paper is on the challenges of conducting free and fair elections and its impact on the
democratization process in Nigeria. Relying on secondary data on elections in Nigeria,
we established that elections have been marred by unprecedentedabuse of electoral
process in form of election rigging, ballot box snatching, inadequate and late arrival of
voting materials at polling centres, vote buying, connivance between the ruling party
elites and INEC to manipulate and even declare false elections result and so on. Based
on these observed abuses, we emphasize representative democracy cannot be
consolidated or triumph where there is negation of democratic principles. Could be a
functional special electoral malpractice court for presentation of off enders? For INEC to
become an autonomous and really independent body? Haven seen in a flash what
Nigeria dished out as the 2019 general election in the whole world view, make the call
for modernization more timely now than ever.

HAS NI GERI A0S EL @CEEDIRPROVEDRSINCE INDEPENDENCE?
Even before returning to democracy in 1999, when the military allowed political
associations which led to the 1993 elections, the electoral process was still in order;

1. Remembering the election of social democratic party which almost brought
Moshood Abiola to Power, it was still largely commendable. Abiola, then a
southern Muslim, captured most of the votes in the North; unfortunately, he was
not declared winner.

2. In 1999, Olusegun Obasanjo and Olu Falae, both contested thepresidential
election and as southerners, each got a fair share of votes from the North. The
candidates enjoyed the support of all Nigerians and the process was fair.

However, when you | ook at the elections Late
now Mu hammadu Buhari, you will see that elections were rarely a resemblance of
democracy. This is not about whether any one likes anybody or any political party or

not. A new system of rigging has surfaced such that election results of some polling
unitsaredeli ber ately doctored so as to increase ofr
winning an election. This is not good for our electoral process and it is a bad
commentary on the government of the day. Now that the 2019 general elections had

come and gone; what remarkable difference have been seen? Have the processes not
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followed the pattern as since independence era? | can say categorically that our

Electoral process has improved since independence, not sagastically though. In all
ramifications, no progress was made.

If we look at elections conducted before 2011 and 2015, they were characterized by
violence and ball ot box stuffing. 0Ghostsd u:
the innovations introduced by INEC this has reduced to a reasonable level such acts.

One expects that with the introduction of smart card reader, this should have tackled or

detected fraud in the electoral processes but even at this, we have had an acceptably

free and fair elections that stand the test of time. There are still isswes that must
successfully be tackled to make the process better and one of such is vote buying.

Prof. Bolaji Omitola asserted,

According to Lekan Oketokun; oOWe have an
vote buying, excessive monetization of the electoral process,

intimidation, and politics of brinkmanship by various gladiators

bordering on desperation to grab power at all cost. All these do not

point to an i mproved electoral processboé.

TOWARDS EFFECTIVE ELECTORALPROCESSES IN NIGERIA.

Nigeria has for long been in constant search for effective electoral processes, as an
integral part of its transition to democracy. A long history of badly or poorly conducted
elections has, until recently, created profound skepticism amongst ordinary Nige rians-
about the utility of electoral democracy. The relative success of electoral democracy, the
relative success of 2011 and 2015 general elections, seem to have revived hope amongst
Nigerians that with determined effort, their votes could indeed count. H opes and
expectations that the new civilian government would pave the way for better
governance that would satisfy the needs and aspirations of ordinary Nigerians over -
shadowed the flaw of the electoral process and the dynamics of the politics of transitio n
under military rule, which circumscribed, if not tele -guided, the elections, as observed
by ATAHIRU JEGA . What can be done newly? | would suggest six major ways, to
ensure effectiveness of the electoral processes.

1. STRENTHENING THE ELECTORAL LEGAL FRAMEW ORK
The constitution 1999 (as amended) and the electoral Act. 2010 (as amended) contain
the essential elements of a sound legal framework for the conduct of elections in

Ni geri a. However, According t o A. Jega; (
improvement to ensure a more robust legal framework for greater effectiveness in
t he conduct of future el ections. 0O | NEC h &

improvements are needed. Regrettably, no amendment came into effect before 2015
as well as 2019 general elections, \Wuy then can Nigeria not become laughable object
before the world today?
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. PROFFESSIONAL COMPETENCE AND ADMINISTRATIVE CAPACITY

BUILDING
With the restructuring and reorganization of INEC after the 2011 elections, a lot of
additional work is required, accordi ng t o Davi d Mar Kk, oFor

professional competence of staff, through a range of capacity building and skills
provisioning training programmes. Rigorous training of both the permanent and
temporary staff as INEC ensure well for efficiency and effectiveness in electoral
services delivery.

. INCREASING KNOWLWDGE SHARING AMONGST AFRICAN ELECTION

MONITORING BODIES.
According to Atahiru Jega; there are many good electoral practices amongst the
African EMBS, which we can share with each other. There isindeed even scope for

sharing electoral resources, i n addition to
Jega Nov. 10, 2015) . He concludes that: oIl NI
this and other mutually beneficial initiatiwv

. STRENTHENING FINAN CIAL AUTONOMY OF THE COMMISSION

To a large extent effectiveness of electoral process is conditional on availability of
funds to deliver efficient services consistent with international minimum
benchmarks and global best practices. Electoral processes canrtobe effective if an
EMB is starved of funds and/or has to go cup in hand to an incumbent executive
begging for funds before it can conduct an election.

. INCREASED ENGAGEMENT WITH STAKEHOLDERS.

Bringing about free, fair and peaceful is not the business of INEC alone. All
stakeholders and indeed out citizens have roles to play. Regularized and periodic
meetings between INEC and political parties, civil society bodies, security agents,
development partners and many others would safeguard and make elections wo rk.

. TECHNOLOGY ADAPTATION FOR TRANSPARENCY AND EFFECTIVENESS

There is no doubt that increasing use of adaptable technology in carefully selected
areas goes a long way to ensure transparency and effectiveness of the electoral
processes: E.g. The technologyfor biometric registration of voters, the use of smart
permanent voters card (PVCs), the voter verification and authentication of the
registered voter card and server processing data and result collation are highly
commendable. There are, however many chdlenges in the use of technology; e.g.
Lack or inadequacy of original equipment or spare -parts. Lack of security for data,
its storage or adequate internet facilities, etc hinder proper usage.
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CONCLUSION
As the 2015 general elections clearly show, Nigeriahas come of age, but with the 2019
election; much was left to desire. We therefore, need to forge a strong stakeholder
alliance for the consolidation as well as expand the scope of the use of technology in
Nigerian electoral process for greater transparency and effectiveness as it is done in
advanced countries and larger population than us; fair, free, credible and peace
elections are what Nigeria desires. Litigations, rankles, agitation and violence is the bare
of political success in Nigeria today,
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Abstract

Libraries are commonly known for information acquisition and organizatifor easy access.

The third vital service rendered by the Library is the dissation of the acquired information,
which is more delicate than the acquisition services. Reference services fulfill this third library
function which are especially, offered by Library Information Scientists. This arm of Library
service, focuses on ddtahing prompt contacts between users and the right resources, thereby
saving the research or searching time of the user. The advent of Digital Library Systems is
known to have ignited the massive drift from the traditional library system, which is egpect
influence the entire mode of Library service delivery. This further implies that Library Reference
services now have to move from offering full human assistance to a digital solution. Data
dissemination in the sphere of Information Technology (I'E) d@ne wild, especially with the
implementation of Artificial Intelligence (Al). Since Libraries have decided to join the IT sphere,
it is then expected to adopt such competitive dissemination technology for its Reference Services.
Using Analytic induction- a model for qualitative research design, this study carefully examines
Library reference services in relation to -Fdsed solutions for selective Information
dissemination. The result of this study is a discussion on how Al, which has Machine Learning
paradigm underneath, can now be tuned to Knowledge Assimilation and Dissemination agents
in an academic digital Library.

Keywords : Digital Library, Reference services, Artificial intelligence, Information
dissemination

INTRODUCTION

Access to the right information in a library is about to get worse than tedious for users if
reference librarians do not get helping hands. This is a reality that is encroaching every
digital library that have not improved or designed its system to assist reference
librarians w ith automatic dissemination.

Reference librarians also known as subject librarians are to recommend, interpret,
evaluate, and/or use information resources to help patrons (or users) with specific
information needs (American Library Association, 2016). Apar t from requesting for on -
desk services, reference is increasingly conducted via phone calls, chat and email. If
online book stores are now very smart with almost accurate recommendations, then a
digital Library cannot afford to offer less.
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According to Jadhav (2018 p. 170, human-machine partnership will not only help
automate and coordinate our lives, but it will also transform how Knowledge
Repository products and services will support professional development.
At this point, it is important to revisit a clear definition of a Library, to have an insight
of how the objective of an ideal Library will be disrupted in the case of unfitting
reference services.
A library is a collection of resources in variety of formats that are:

1 Organized by information pro fessionals or other experts;

1 Physically, digitally, bibliographically, or intellectually convenient to access;

1 Inline with target services and programs;

1 Provided with the aim of educating, informing, or entertaining a variety of

audience;
1 Meant to stimulate individual learning and advance the society as a whole.
(George, 2010)

Todayods i nformation technol ogy p r -dimei @he s num
selective dissemination of information. These solutions are most recently, delivered as
Al (Artifi cial Intelligence) powered systems which leverage Machine Learning and Big
Data at its core. What we get from such systems includes;
Highly accurate suggestions,
Chained follow -up services,
Realtime broadcast,
Smart backend resource management,
Highly customizable user Interface,
Sporadic data generation and reasonable pattern detection,
Ever increasing knowledge base and so much more.
The challenge is in not only staying abreast of new trends in information delivery but
also in putting it to best use for patrons (or users) whether in providing reference
materials or as a reference transaction format.(Louise, 2006)
In an era where information goes after the users, it is not expected that providers who
sit back to have users find them, remain relevant. Information is being generated at a
high rate in todayod6s worl d, even in narrow s
researchers to keep themselves abreast of new developments in their fields. Hence,
there is a need for optimal awareness services tomeet such needs especially from an
academic repository. Reference services are getting more complicated for subject
Librarians due to increasing interdisciplinary research topics and team work. This
reflects a need for a knowledge support system to help Librarians maintain contact with
relevant materials for their users. Information formats and medium are now more than
it was, few decades ago. It was mainly journal or periodical for the serials. Now we
have conference papers, technical reports, patents, thees, and standards, all ranging
from hard to multi -type electronic formats. This is that age where information spills on
every gadget even those with the poorest i nt

= =4 =4 -8 8 48 -9

-54-



Villanova Journal of Science, Technology and Management
Vol. 2. No. 1. 2020. ISSN: 2672995 (Online) 26724987 (Print)

services have to thread such competitive path, so as to reach their target audience,
patron or users.

The aim of this study is to initiate a digital library reference solution that offers prompt
and relevant services in an era of highly competitive technologies such as Al.

This paper therefore, focuses on outlining the core constituents of library reference
services. Next is a brief and theoretical introduction to Artificial Intelligence. Finally, a
modular discussion on how new or basic digital library reference services can be
optimized to inhibit Knowle dge Assimilation and Dissemination agents with the use of
Artificial Intelligence.

TAXONOMY OF LIBRARY REFERENCE SERVICES

Library Reference Service is defined as a part of library administration that deals with

the assistance given to patrons in their use or quest for resources of the library.

According to Kumar (2003), reference service helps to establish contact between a user

and the right document at the right time, thereby saving the time of the user. (as cited in

Fehintola & Adeniyi, 2011)

Credited wi t h t he o0foundingo of Gréeh(1876) sajd inra@dperr enc e
read at a meeting of the American Library A
unwilling to allow an inquirer to leave the library with his question unanswered as a

shop-k eeper is to have a customer go out of his

Categories of Library Reference Services
I n I'ine with Greends illustration, |l i brary re
constitute the following major categories and respective functions;
x  Bibliographic Compilation: Subject bibliographies are compiled on requests from
t he users or on a regul ar basi s i n ant i
bibliographies are compiled on special occasions, such as during seminarsand
workshops to provide the participants with the latest literature on the subject.
(LIS, Module 4).
x Information Literacy: According to Tewell (2018), this involves developing
instructional programs designed to teach library users how to find and evaluate
information. An i mplementation of such pro
Libraryo6 as a gener al course to be offered
x Current Awareness Services (CAS) and Selective Dissemination of Information
(SDI): Current awareness services focus on keeping users abreast of current
developments in their respective field. With the inclusion of SDI, users gets alerts
of more individualized development based on indicated interest or
recommendation.
x Advisory Services: This is a fundamental aspect of reference services that is
involved in, but not limited to suggesting library resources to users based on the
need discovered by the librarian directly, through conversation or indirectly.
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The Reference and User Services Association(RUSA) of the American Library
Association has summarized these functions in its issued guidelines for the

devel opment and delivery of such services,
libraries take a variety of forms including direct personal assist ance, directories, signs,
exchange of I nformation cull ed from a
dissemination of information in anticipation of user needs or interests, and access

to electronic i 20004pA)mati on. 6 ( RUSA,

Traditionally, the above services have been offered by persons at a designated desk
known as the reference desk, within the library building, and can also be reached

through telephone or mailed correspondence. To meet the information needs of the

users in changing technological environment digital reference service is a natural

solution which is supposed to be an advancement of the traditional reference service.

(Chandwani, 2009).

Digital Reference Services

Digital reference service can be defined as tte provision of reference services involving
computer-based collaboration between library user and librarian over a digital network.
Over time, the major role that digital reference services have attempted to improve is
the communication between the Librari an and the users. On this basis, the following
two categories of digital reference services were derived;

1. Asynchronous: This is a mode of communication between the Librarian and the
users that does not involve instant feedbacks or reaktime communicatio n. Email is the
oldest digital tool in this category and another commonly used tool is Web -forms which
is provided on the library website.

2. Synchronous: As opposed to Asynchronous digital reference services, this
category features reaktime or instant communication over a digital network. Tools that
are commonly promoted for such communication include Instant messengers which are
test-based/instant messaging apps and Video Conferencing or VolP (Voice over
Internet Protocol) solutions.

ARTIFICIAL INTELLIG ENCE

Artificial intelligence (Al) is an area of computer science that that focuses on creating
mostly software solutions that are capable of performing pseudo -human intellectual
tasks.
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Perception

Reasoning

Al Planning

Motion

Natural language
processing

Figure 1: Branches of Artificial Intelligence
The above-mentioned branches imply that Al technologies can respectively, understand
images, audio, and other media/physical objects, reasoning gives it the power to
answer questions seamlessly from a selfgrown or pre -stored knowledge base. It can
infer the required steps to reach a goal in terms of planning, from its understanding of
an environment, dynamic motion becomes possible. Lastly, understanding human
language is a branch that has attracted so many contributions with significant success.

Machine Learning

Machine learning is an application of Al that provides a system the ability to perform
specific tasks effectively without using explicit instructions, relying on patterns and
inference instead. These patterns are mostly the result of BIG DATA processes.

Big Data

Big Data is a field that treats ways to analyze, systematically extract information from,
or otherwise deal with data sets that are too large to be handled traditionally, to reveal
patterns, trends, and associations, especially relating to human behaviour and
interactions.

Bibliographic Compilation and Al

Upon a request for bibliographic compilation by the user, the regular digital system will
generate results based on keyword occurrence and in the order by which the data is
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stored (ascending or descending). Artificial intelligence can optimize this process to
yield a better result in the following ways.

Suggest complete sentence to keywords upon typing, which are not compulsorily exact.
Thereby, offering options of other bibliographies that could be helpful o r even better.
The result of a search is not based on the keyword by which it was stored or statically
programmed but on relevance, which considers keyword density in the main text, past
search patterns, interest of the researcher, location and other infomation that cannot be
gotten in a single or day-long conversation. The speed of generating result is improved
through stored usage model built from each user over time. This is why lots of tech
analyst say 0Google knows us Theréstlteare fastaadn we
just what we want. Librarians can now take break from the other end of the system by
allowing Al to give a helping hand.

Information Literacy and Al

A scholar or researcher may find it difficult to use the library resources over t ime and
develop disinterest for all of its services. Orientation programmes may have been
organized but it remains a fact that not all fresh men or audience got it in that event.

Al can step in to improve literacy and even promote the use of the physical |ibrary
facilities. Here is how; with Al -Powered learning tools, library instructions and guides
can be passed to users at their most convenient spot, time and with individualized
content. To add thrills, a virtual reality tour guide for the library can be provided to
scholars even before they step into the library for the first time. This will educate and
take care of those that will not want to ask their way within the library.

CAS and SDI with Artificial Intelligence
RSS feed, ealerts or push natificati ons are quite handy for CAS but for SDI, only a tip
has been explored. SDI as it is mostly practiced in digital reference services, deals with
disseminating information to users based on interests which were indicated during
signups, and/or research period. Just as we have in todayds
is expected that SDI moves a bit further with Artificial intelligence to achieve the
following:
U Provide environment -based information which will vary as the user changes
location.
U Ref i ne urssehased oniregulaelibrary usage pattern rather than wait for
the user to adjust his/her preference settings.

U Get feedback from userso i nteraction wi t h

openedd and i f a negati ve f e e cchoald ke 1 s
reviewed.
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Al Based Advisory Services

Also powered by machine learning, an Al based Reference advisory service will not just

offer suggestions or learning advices to users who requests for such services, but offer a

prompt and data-driven service even when a user has not realized a deficiency in

learning or the need for such support. Al systems can go as far as recommending
contemporary resources t hat wi || hel p to re
motivation for learning. Relevant quotes can also be served with close follow up

analytics and restructuring.

Al | of these solutions and more are already i
most popular virtual assistants are currently Amazon Alexa, Apple's Siri, Google Now

and Microsoft's Cortana.

CONCLUSION

It is important to know that Artificial Intelligence in the provisioning of library

reference services, does not take the place of a reference librarian rather, it assists the

librarian with offering a service that meets the technologi c a | expectations o
users. With the application of Al, it is seen that increasing interdisciplinary research

topics can have the most useful bibliographies. Increasing amount of data from internal

and external repository can now be optimally analyz ed to match the individual needs of

users. This brings in the Al-powered Knowledge Assimilation agent that can generate

knowl edge from | ibrary resources and user 0s
learning. Thus, keeping the Library as a whole at a relevant position in the institution

and raising scholars that are data rich.

RECOMMENDATION

Academic Libraries dondt have to build syste
Aleza and the other examples, but can build a model from some of its features for

reference services. For cost efficiency such project should be delivered in phases and

analyzed on regular basis for machine errors with steady staff availability for escalated

support.
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Abstract

This paper is &omparative study of Amadioha knownths son of Chineke, and sometimes
referred to as the husband of Ala in Igbo traditional religion, with the person of Jesus Christ, the
Son of God and the Second Person of the Most Holy Trofitthe Christian religin. The
comparative method of investigation is, therefore, employed to investigate the possibility of
relationships between Amadioha in Igbho Religion and Jesus Christ. It strongly asserts that
certain similarities exist between Amadioha worshipped amondgte before the advent of
Christianity, and Jesus Christ of the Christian religion. Whildoes not in any way attempt at
equating Amadioha with Jesus Christ, this paper believes that Amadioha, rather being thrown to
the background as a pagan deity banunderstood as an imperfect expression of Christ given to
the Igbo in preparation for the revelation of Christ. Christ would have been more comprehensible
to the Igbo if the missionaries to move from the understanding of Amadioha to the understanding
of Jesus Christ, rather than presenting the gospel message as an entirely new message to the
Igbo. Catechesis always make more impact if it begins from what the people know to what they do
not know.

Keywords: Amadioha, Typology, Jesus Christ, Culture, Gospel, Igbo, Management

Introduction: The Looming Concern

In his address to the British Parliament on 2"d February 1835, an address which was an
expression of his views on the 1813 Act of the British parliament (which sought to set
aside money for the promotion of scientific study and native literature among the
British colonies), Lord Thomas Babington Macauley, a British Historian and Whig
politician said:

| have travelled along the length and breadth of Africa and | have not seen one
person who is a beggar who is a thief, such wealth | have not seen in this
country, such high moral values, people of such caliber, that | do not think we
will ever conquer this country, unless we break the very backbone of this nation,
which is her spiritual and cultural heritage and therefore, | propose that we
replace her old and ancient educational system, her culture, for if the Africans
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think that all is foreign and English is good and greater than their own, they will
lose their self-esteem, their native culture, and they will become what we want
them, a truly dominated nation (2.2.1835).

From the foregoing, it is, therefor e, not surprising that the colonial disposition towards
the African culture and religion was that of condemnation. They identified everything
o0ogood to be whited and everything obad to be
words of Lord Thomas Babington Macauley, the basic purpose of their condemnation of
the African culture and religion was to create a moral ground for the destruction of the
traditional society in its various forms and modes. Thus, the African cultural and
religious worlds were reconstr ucted according to the colonial vision and design
(Ekwuru, 1999), thereby forcing it to derail from its unique tract of cultural civilization.

It was, therefore, not surprising that Achebe (1958) in his celebrated classic and epoch
making piece, Things Fal Apart, laments the consequences of the encounter between the
European and African cultures. He particularly looks at the Igbo society, specifically at
the period when the white man broke into it as a missionary, trader and administrator:

Doesthewhiteman under stand our custom about | anc
can he when he does not even speak our ton
he continued, OBut he says our customs are

taken up his religion also say that our customs are bad. How do you think we can
fight when our brothers have turned against us? The white man is very clever. He
came quietly and peaceably with his religion. We were amused at his foolishness
and allowed him to stay. Now he has won our brothers and our clan can no
longer act as one. He has put a knife on the things that held us together and we
have fal lppri24d42%art 6 (

The earliest Christian Missionaries who worked hand -in-hand with the colonial masters

in the Igbo traditional society, tried to baptize the Igbo-African people and missed-out

baptizing the Igho -African culture. Jordan (1949) and Okonkwo (2002) observe that they

referred to the Igboland that they had come to evangelize as the citadel of Paganism

and the domain of the Lord of Hell . Isichei (1970) noted that the missionary Priest Rev.

Fr. Lutz advised his colleagues during these early missionary ventures to note that this
portion of ©6Dark Continent (Africa)dé was curs
According to Okonkwo (19 98abé&c), such missionary postures created more damaging

effect on the Igbo which has until the present age, made the massage of the Gospel to a

|l arge extent i n -lggpChhurahd. azokEwg!l ( 1988) de s
missionary frame of mind as oppressive and dominant, and also confirms the

missionary frame of mind that portrayed the Igbo religious language, culture and

worldview as inferior and as such was due for replacement.
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This paper is anchored on the believe that the time has come for African scholars to
rewrite their story told by their western visitors, who appropriated to themselves a
superiority of knowledge they lacked the capacity to possess in the first place- not
knowing the language and the culture of the people they came to evangelize. This paper
attempts at studying the relationship between Amadioha and Jesus Christ, a
comparative study that is more sympathetic, non -dominant and non -derogatory to the
African culture and religion, so as to enhance a better understanding of the gospel by
beginning from what the African people already know as part of their religion and
culture.

From the Known to the Unknown

In the study of Christology emerged the idea of Christology from below. It begins from
what the people know to what they do not know; it can be referred to as an ascending
theory. Bosch (1973) and Kanu (2016) aver that the breakthrough in Christological
studies, came with the advent of Third World Theologies in their various forms,
constructed from a plethorah of socio-political contexts relevant to the people. The
essential contextual approach to Third World Christologies distinguishes African
Christology from Western Christology, which was basically an elitist enterprise, with
philosophy as its main source and the interlocutors, the educated non-believer. The
Christology of the West was, therefore, distinguished as a descending Christology or a
Christology from above. It emphasized the divinity of Christ, and said very little about
the historical or ontological context of such a study.

This notwithstanding, African Christology begins from below, from the underside of
history, its main source apart from Scripture and Tradition, the social sciences and its
main interlocutors, the poor and the culturally marginalized. The primary con cern of
ascending Christology is ohow wil/ Chri st
cultures, in such a way that particular peoples would understand and appreciate Jesus
within categories that they have?0 Ilogyiss,
meant for a community and not to remain the property of a theologian class. The
contemporary signs of the times is a locus theologicusn Christology. It is within this
context that we can speak of Jesus as the new Amadioha, just as we speak of J&s as the
ne Moses. That does not in any way mean that Jesus is the same as Moses, and this
helped the Jewish people who were acquainted with Moses to understand Jesus much
better. The old having passed away, the coming of Jesus puts human history on a new
level of existence.

Jesus came from the Jewish background whose religiosity, prayers and practices of
worship were well defined. However, His attitude towards the Jewish cult was one of
Fidelity and autonomy. In fidelity, Jesus had respect for the tradit ions of His time. He
came not to abolish the law and the prophets but to fulfill them (Matthew 5:17). He was
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faithful in observing the offering of sacrifices in the temple (Matthew 21:12), the service

of Word in the synagogue (Matthew 6:6), observing the day of the Sabbath, the feasts of
Passover, Tabernacle, and Dedication (Matthew 26:1719). However, His fidelity did

not l'ie in passivity, but represented that
placed a demand of purification to the worship o f his time. His autonomy found
expression in His challenge to fellow Jews to spiritualize and interiorize the Jewish
religion (Kanu 2019).

When Jesus preached the Gospel, He used categories familiar to His audience. We hear
of absentee Lords and Tenant evolts (Matthew 21:31-45); Small family-run farms
(Matthew 21:28-30); debts and debtors (Matthew 18:2535); extortion and corruption
(Luke 16:1-9); uncaring rich (Luke 12:18); day labourers paid merely subsistent wages
(Matthew 20:1-6); these graphically reflect the detail of the picture of Palestinian

countryside during His time. St Paul writes,

win Jewsé | have become all things to all
(9:20 & 22). In this context, St Paul vas talking about mission, in a way that brings the
Christian experience into the cultural experience of the local people (Kanu 2019). When
Jesus began from below, from what the people know to the new message he was
bringing them, he was establishing a method of evangelization and research that must
begin from the underground to the surface. This leads us to the understanding of
culture as containing the seed of the Word of God.

Culture as Logos Spermatikos

During the 2nd century, Christianity had moved be yond the walls of Jerusalem to the
Greek and Roman territories, with the challenge of Christianity coming face to face with
other religious and cultural traditions outside of Judaism. This required a more
dynamic method of evangelisation that does not in any way compromise the gospel
message. Rather than a radical rejection of the Greek culture in which they found
themselves, they indulged in a great appreciation and partial acceptance of the Greek
culture as a starting point for their sowing of the seed of the gospel message among the
Greeks. Although they were primarily Christian theologians, they employed Greek
culture and philosophy for the service of the gospel message for they found
philosophical themes and concepts useful for developing and clarifying the Christian
message. At the time that these Christian thinkers brought the message to the Greeks,
Neo-Platonism, a revival of Platonic philosophy, was at its peak. These Christian
thinkers found Neo -Platonism a useful tool for the explanation of Christi an doctrines.
Prominent among these Christian writers were: Justine Martyr, Clement of Alexandria,
Gregory of Nyssa, Origen, Augustine, among others. According to Omoregbe (1997):
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These men Christianized Neoplatonism by giving Christian interpretation to

certain theme and concepts in Neoplatonic philosophy, such as Logos, the divine

mind, creation, the soul, the problem of evil, the problem of the universal and the
particular, the problem of mands freedom a

These men were, therefore, the first, outside of the Apostles to raise the problem of the

relationship between the doctrinal tradition of the church and other cultures outside of

Jerusalem. However, more interesting is the position taken by Justine Martyr on this

matter, when he tried to engraft Stoic concept of the logos into Christian revelation.

Justine in his analysis of Natural law linked it to his concept of man. He saw man as
composed of three distdmdct spaidt s(:0d Uleedy psRzxthiAe
(6E31T A, pneuma). He used rotiken pheamprn L&tS fspriiug O 6 OE
vitais) t o describe the spiritual dimension of th
understands as the divine principle in man, the distinguishing feature of his nature, his

unique dignity and as a participation in the very life of the Logos, and so he calls it the

"seed of the word" or Oreason i n rm@méatcosi n Gr
logos) and irLatin, the ratio seminalis

Through the RAORI Aftihlet 7dilvi ne principle in ma
himself and pursued virtue even before the coming of Christianity. This divine

principle, he argues, has an intimate connection with the Divine Logos, the Word of

God. "In every man," St. Justin Martyr believed, "there is a divine particle, his reason,

which at least before Christ's coming was man's best guide in life." (Ap. Il 10.8). This

thus created a burden in man to live in accordance with reason and not against or

without reason. By thus doing , the human person patrticipated in divine reason, which

formed his fundamental law. Through this reason, men without express faith in Christ,

already experienced Christ the Logos at work in them (Lex Christianorum 2010). He

writes:

We have been taught tha Christ is the First-born of God, and we have declared .

. . that he is the Word of whom every race of men were partaken, and those who

|l ived reasonabl e are Christians, even thot
(Apol. 1,46.1-4)

He writes further tha t:

All right principles that philosophers and lawgivers have discovered and
expressed they owe to whatever of the Word they have found and contemplated
in part. The reason why they have contradicted each other is that they have not
known the entire Word, w hich is Christ. (Apol. I, 10.1-3)
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I n his use of the concept ©6Logos o, StlogoiJustin

spermatokoithese divine sparks in men, as being of the same substancehpomoousigsas
the divine Logos itself, though they clearly share in his mind, in some insubstantial,

created, and relatively distant sense, in the divinity of the Logos (homoiousious He

avers that Christ was already present in local cultures in an imperfect way even before

the Word of God was preached to these cultures. This he understood in reference to the
scriptural parable of the sower (Mtt 13:3-9), as grace sowed already in the hearts of men,
or in terms of creation, where men even before the coming of Christ were already

created in the image and likeness of God (Gen 1:2&7).

An image which scholars have used to explain St. Justin Martyr's concept of Logos
Sparmatikos is Plato's chariot allegory of the soul. In his dialogue Phaedrus(sections
246a- 254e), Plato uses the allegory of a chariot to exfain his view of the human soul.
Plato describes the inner workings of man as a charioteer governing a chariot pulled by
two horses, one white and one black. The white horse is long-necked, well bred, well
behaved, and runs without a whip. The black horse is short-necked, poorly bred, and
undisciplined, requiring constant guidance. St. Justin Martyr would make his logos
spermatikoghe charioteer charged with the task of using intellect and reason, that is,
logos to guide the white horse of the soul (psycle), and its rational moral impulses, and
the black horse of the body (som3, with is irrational and concupiscent nature, to the true
and the good. To St. Justin, the governing principle in us, the spermatikos logas zotikon
pneuma,is the source faculty of the natural moral law, the law that God has placed in
the heart of man and which distinguishes him from beasts. It is what makes him a child
of the one only God, and makes him brother with all those of his kind. It is the ruler, the
pilot, of his lesser natures, part rebellious, part docile (Lex Christianorum 2010).

Justin the Martyr holds that different cultures were inspired by God and should be
appropriate for His service. He saw culture as a prefiguration of Christ: a Logos
spermatikogseed bearing word). He taught that the Spermatic Logobas been implanted
in the heart of every human culture since all things were created through Christ, with
Him and for Him.

Amadioha in Igbo Traditional Religion

Amadioha also known as Igwe is the son of Chineke and sometimes referred to as the
husband of Ala. In some parts of Igboland, it is referred to as Amadioraor Kamalu.The
colour of this deity is red, its symbol is a white ram and its day for worship is the Afo

market day. This explains why during sacrif ices to Amadioha, a white ram is always
preferable (Kanu 2018). It is a god of justice, in that it carries out vengeance for the
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weak; it is the god of love, peace, unity and the messianic hope of those who are in great
need; and also, the god of enterprise that brings personal wealth.

Amadioha stands for the collective will of the people. This is derived from its

etymol ogy which means Oman of the peopled. It
sun, and the sun, astrologically, is its governing planet. This explains why, while

Anyawu is popular in the northern part of Igboland, Amadioha is well revered in the

southern part of Igboland, however, Amadioha remains a very popular deity in the

entire Igboland (Kanu 2018). It is similar to the god Shango in the Yoruba religion, who

is also considered as the god of thunder and lightning, and also Sokogba (Nupe)

Ogiuwu (Edo); Eto, Itiri, Egba (Urhobo).

Amadi oha is considered the o0Owner of the Sky.
strikes an object, the event is often considered a sign or message from Amadioha.

Lightening was believed to have its track and so the Igbo would always avoid those

tracks. It is also referred to as the husband ofAla. Just as a husband fertilizes his wife so

does Amadiohafertiliz e his wife Ala through rainfall. Dibia, or priests, are, therefore,

asked to determine what wrong has been committed by the victim or the owner of the

object. Not minding the violent image that thunder and lightening carry, Amadioha is

presumed to be a gertle deity who gets violent only when provoked (Kanu 2018).

Amadioha is an agent of Chukwu against undetected crimes and who brings divine

blessings to people. Through his intercession, Chukwunourishes the green vegetation of

the earth, sees to the health of the living, lightens up the world and gathers evidences as

well as bears witness for good deeds and against evil deeds. It can pull down or up

trees that have evil hidden in them, and such events is usually understood as an

exposure by Amadioha. It can also destroy farmlands where people have buried charms

to harm their enemies or Kill their opponents. It ensures that the natural order as set by

Chukwuis not upset. Its principle is simple, 6eye goes for an eye and
toot ho. Whatever one SOWwWS, one wi || reapo6 (
referred to as the deity that manifests the wrath of Chukwu.

Apollos (2002) avers that in the shrine of Amadioha, there is usually a long bamboo
pole normally suspended horizontally in the air by two strong big forked sticks, one on
each side. Some charms and medicinal grass are tied to the suspended pole, smeared by
blood of a foul, and pasted with feathers. It is believed that any evil doer can never pass
under it and go free without being struck to death or afflicted with an incurable disease.
Big trees and thick bush normally surround the Amadioha shrine, with antiquated
objects like broken pots, boxes, bottles, mirrors, iron pots and cups found inside the
grove. Other special instruments found in the shrine include: Ogu (hoe), Mpi Okpu
(animal horn), Opi ele (antelope horn), Igbugbo (metal gong) and Nma (knife). Animals
dedicated to Amadioha include: Ebulu Amadioha (ram of Amadioh a). Aturu Amadioha
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(sheep of Amadioha); Ehi Amadioha (cow of Amadioha). These are regarded as the
daughters and property of Amadioha. Nobody dares harm or kill them to avoid the
wrath of Amadioha.

From Amadioha to Jesus Christ: Revisiting the Missionary M andate

The missionary enterprise in Africa was contrary to the scriptural missionary mandate

on various fronts. The missionary enterprise in Africa was overtaken by personal biases,
ignorance, etc. The Pauline Areopagus method (Act.17.23-31) of evangelization is at the
hear't of the missionary mandate of Christ.
Athenians, Saint Paul, though he was not impressed at the sight of Athens, an idol-

ridden pantheistic city and people, he dPaul the missionary per excellencelid not prima

facie condemn neither the i1 dols nordontinergeangeopl e.
non-derogatory approach created a free and natural ground for what Okonkwo (2019)
referred t o O-tleptis-grammatical -messaged g | | ver y o (p. 17)

proceeded with a secul ar -ridders-pghotmeistia Atlteniansad | e d t
God-fearing and extremely scrupulous people in religious matters (Act, 17:23). Paul did

not gloss-over their religious and cultural values but rather showered understandin g to

them. St. Paul after his polite and humane method of meeting with foreigners d the

gentiles, he still was vehement and firm in his solemn proclamations as the method per
excellencéor the condemnation of false gods and idolatry. Obviously, Saint Paul began

from what the Athenians knew to what they did not know. He led them from their

unknown gods, which were known to them, to the unknown God known to him.

The Pauline method of evangelization is in accord with the economy of the incarnation

and reflects in a profound manner in the teaching of Pope Pius XlI, who in his Evangelii
Praecones(Missionary Encyclical) which addressed the missionary mandate and

missionaries thus:

The Church from the beginning down to our time has always followed
this wise practice: Let not the Gospel on being introduced into any new
land, destroy or extinguish whatever its people possess that is naturally
good, just or beautiful. For the Church, when she calls people to higher
culture and a better way of life under the inspirati on of the Christian
religion, does not act like one who recklessly cuts down and uproots a
thriving forest. No. She grafts a good scion upon the wild stock that it
may bear a crop of more delicious fruit (no. 66-67).

The missionaries would have made a greaer impact, if they had begun from the
religious categories of the African people, from the gods they knew to the God that they
knew not. An attempt would be made, therefore, to show through identifying the
similarities between Amadioha and Jesus Christ, that Amadioha was actually a
prefiguration of Christ in Igbo culture.
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Table 1: Showing the Relationship between Amadioha and Jesus Christ

No

Jesus Christ

Amadioha

1.

Jesus Christ is the Son of the Father.
The Nicene Creed reads:

0 We believe i desug
Christ, the only Son of God,
eternally begotten of the Father;
God from God, Light from Light,
true God from true God; begotten
not made, one in being with the
Fat her 6.

t he

ol believe i n G
Almighty, Creator of heaven and
earth; and in Jesus Christ, His only
Son, our Lord; who was conceived
by the Holy Spirit, born of
theVirgin Mary, suffered under
Pontius Pilate, was crucified, died,
and was buried. ¢

| n Apostl es?d

Amadioha, also known as Igwe, is the son
of Chineke.

Jesus Christ is the Light of the World.
The Nicene Creed refers to Jesus as:

oLi ght from Light
true Godbo

In the Gospel of John Jesus says:

ol am t he |l i ght
Whoever follows me will never
walk in darkness, but will have the
l ight of l'i fe. o6 (

0 When I am i n t he

Amadioha is symbolized with Lightening.

Whenever lightning kills a person or
strikes an object, the event is often
considered a sign or message from
Amadioha. Even in pointing out these
similarities, huge  differences are
noticeable, explaining why it is called a
prefiguration.
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Light of the Worl

Jesus is symbolized in the Lamb.

0The next day he
to him and said, "Behold, the Lamb
of God who takes away the sin of
thewor | d!'é (John 1:

"And they overcame him because of
the blood of the Lamb and because
of the word of their testimony, and
they did not love their life even

when faced with d:¢

0" These wil/ wage
Lamb, and the Lamb will ov ercome
them, because He is Lord of lords
and King of kings, and those who
are with Him are the called and
chosen and faithful." (Rev. 17:14)

Amadioha is symbolized in the ram.
Wherever a shrine is dedicated to
Amadioha, the symbol of the ram is
always present. Moreso, those who bring
sacrifices to be offered to Amadioha
always bring Ram as the choice sacrifice
for Amadioha.

Jesus is an intermediary between
God and His children on earth.

oFor there is one God and one
mediator between God and men, the
man Christ Jesus,who gave Himself
as a ransom for allii the testimony
that was given at just the right time
For this reason | was appointed as a
herald, an apostle, and a faithful
and true teacher
Tim 2:5-6)

Amadioha is an intermediary between
traditional Igbo society and Chukwu.
Amadioha is a functionary in the
theocratic governance of God. It can also
be referred to as a
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Jesus was sent by the Father and s(
He did only what the Father wanted
of Him.

Jesus says:

oOWhen you have 1|
of man, then you will know that |
am he and that | do nothing on my
own but speak just what the Father
has taught828ed6 (J

Amadioha does nothing of its will. It is not
an end in itself but a means to an end, and
everything it does is dependent upon
Chukwuds approval ;
way change the fact that it is a powerful
spiritual being.

Jesus was fully parn of the creation of
the world:

oln the beginning
and the Word was with God, and
the Word was God. He was with
God in the beginning. Through him
all things were made; without him
nothing was made that has been
made. In him was life, and that life
was t he Il i ght of
1:1-4)

Amadioha is also considered to be a
creator God.

Jesus was not created by the Father
but proceeds from the Father.

The Nicene Creed reads:

0 We believe i n q
Christ, the only Son of God,
eternally begotten of the Father;
God from God, Light from Light,
true God from true God; begotten
not made, one in being with the
Fat her 6.

Amadioha was not created by Chukwu. It
emanated from Chukwu.
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Although the above table has attempted at a comparative study between Jesus Christ
and Amadioha, it is not an attempt to show that Amadioha is the same as Jesus Christ.
There are very obvious differences between Jesus Christ and Amadioha, such asChrist
is not just the Son of God, He and the Father and the Holy Spirit are equal in essence,
brightness, glory and power, a place which Amadioha does not enjoy in relation to
Chineke. Amadioha is associated with much violence, but Jesus Christ is the Prince of

Peace. These differences were not highlighted because it is not the focus of the paper.

The concern looming at the horizon of this paper is to show that there are relationships
of interest between Jesus Christ and Amadioha, and that an understanding of
Amadioha could be of help for a better understanding of Jesus Christ.

Concluding Remarks

The foregoing has studied, in a comparative style, the relationship between Amadioha
of Igbo traditional religion and Jesus Christ of the Christian religion. It began by
exposing the missionary compromise of

personal mandate and charge for the evangelization of peoples. His personal charge

t

he

mi

and mandate called up in Mt. 28: 1820 st at es: 0Go, t herelfore,

nat i-othis @ccording to Okonkwo (2002) involved breaking, inter alia, the
boundaries of cultural, political, socio -economic, sociclinguistic, ecological and socio-
psychological heritages and identities. This missionary mandate must reach all
extensive possibilities embracing, collecting and connecting nationalities and peoples,
with all the linguistic and cultural differentiations involved. Thus, the Church in the  Ad
Gentescalls for borrowing from the customs, traditions, wisdom and learning of loc al
people.

In harmony with the economy of the Incarnation, the young churches, rooted in
Christ and built up on the foundation of the Apostles, take to themselves in a
wonderful exchange all the riches of the nations which were given to Christ as an
inheritance (cf Ps. 2:8). They borrow from the customs and traditions of their
people, from their wisdom and their learning, from their arts and disciplines, all
those things which can contribute to the glory of their Creator, or enhance the
grace of their Savior, or dispose Christian life the way it should be (No. 22).

The document adds further that:

From hereé the Christian I|ife wil!/

dispositions of each culture. Particular traditions, together with the peculiar
patrimony of each family of nations, illumined by the light of the Gospel, can
then be taken up into Catholic unity. Finally, the young particular churches,
adorned with their own traditions, will have their own place in the ecclesiastical
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communion, saving always the primacy of Peter's See, which presides over the
entire assembly of charity (No. 22).

On these grounds, this work submits that Igbo traditional religious beliefs and culture,
including Amadioha, were necessary paths that were preparatory for t he reception of
the Lord Jesus. I n this case, Amadi oha was
from above to help them understand and appreciate Jesus Christ.
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Abstract

Fingerprint recognition is the oldest biometric technique that criminal science has been using for
more than 150 years. A typical fingerprint includes several singular points called minutiae
(generally a number from 12 to 30) [1]. These specific poimtespond to the places of ending,
bifurcation or crossover of ridges and valleys of the finger. Extraction of the relative positions
and orientations of these minutiae allows creating a specific signature for each user guaranteeing
a secured identificain. Conflicting report on the performance of the most widely adopted feature
extraction techniques for fingerprint recognition remain an open challenge. Hence, this paper
sets to conduct the performance of DCT and PCA for fingerprint recognifios.systen was
designed using MATLAB R2009b programming studio, Fingerprint images were acquired, the
acquired images was compressethieyaking it into 8 X 8 blocks of pixels, working from left to
right and top to bottom, the DCT was applied to each block to eethewedundancy between
neighboring pixels. Each block is compressed through quantization. The array of compressed
blocks that constitutes the image is stored in a drastically reduced amount of space. Training
phase and testing phase was carried out ¢im ppacesses of Discrete Cosine Transform (DCT)
and Principal component Analysis (PCA) to obtain the time taken for both training and testing

of the images, with 70*70, 75*75, 80*80, 85*85 as image resolution. The results show that the
DCT exploits interjixel redundancies to render excellent decorrelation for most natural images.

Keywords: Fingerprint, Discrete Cosine Transform, Principal Component Analysis,
Verification, Recognition System.
1.0 Introduction

Biometrics technology is based on using physiological or behavioral
characteristics in personal identification, and can easily differentiate between an
authorized person and a fraudulent impostor, fingerprint recognition is the oldest
biometric technique and criminal science has been using it for more than 150 years [1].
A typical fingerprint includes several singular points so called minutiae (generally a
number from 12 to 30). These specific points correspond to the places of ending,
bifurcation or crossover of ridges and valleys of the finger. Extraction of the relative
positions and orientations of these minutiae allows creating a specific signature for each
user guaranteeing a secured identification.
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The Discrete Cosine Transform (DCT) is a Fourier-related transform similar to
the discrete Fourier transform (DFT), but using only real numbers. It is equivalent to a
DFT of roughly twice the | ength, operating on
Fourier transform of a real and even function isreal and even [ 2] 0, wher e
variants the input and/or output data are shifted by half a sample, by comparison it is
discovered that Discrete Cosine Transform is superior over other image transforms.
More especially the two linear transforms: the Karhunen -Loeve Transform (KLT) and
Discrete Fourier Transform (DFT).

The principal advantage of image transformation is the removal of redundancy
between neighboring pixels. For example, someone with a web page or online catalog
that uses dozes or perhaps hundredsof images will more than likely need to use some
form of image compression to store those images. This is because the amount of space
required to hold unadulterated images can be relatively large in terms of cost. The
major concern of this research is to be able to extract, acquire, and store fingerprint
image at a reduced size with low image redundancy level, with the assessment of the
discrete cosine transform and principal components techniques.

2.0 Review of Related Works

Several works have been done n the field of biometrics and some of them take
advantage of the DCT and PCA for feature extraction and image transformation
develop several applications. Dale et al, (2007) introduced a model based on Discrete
Cosine Transform (DCT) for fingerprint match ing, which divided the transformed
image into different blocks, calculate the standard deviation of each block and form a
feature vector of all blocks. Recognition rate of 100% is obtained for a typical threshold
value [3] Ani et al.(2008) extracted globd features from the fingerprint images based on
DCT [4]. Similarly, Tewari et al (2014) usedDWT, Fast Fourier transform (FFT) and
DCT to extract feature from the fingerprint images. Karna et al (2008) has proposed a
fingerprint recognition method based on normalized cross correlation. The method
correlates the common region of two fingerprint images by the image rotation and
scaling.

Wei et al. (2009) has proposed quadrangle based matching algorithm. The
guadrangle is composed of two ridge lines that connect two minutiae points with the
associated two ridge points. The line matching has been emphasized. The local
guadrangle set is formed using the type, the length of the basic ridge lines and angle
between the basic edge and the ridge. The fake pairs areremoved by considering
correlation among pairs. The fingerprint matching is done using the shrunken set. Xiao
long Zheng et al. (2008) has presented a minutiae scoring method which considered
various aspects influencing the quality of minutiae. The image q uality is described from
three aspects viz: the global factor, the block image quality factor and the neighborhood
detailed structure. These three factors were investigated and combined by the product
rule and linear weight. The minutiae score was incorpor ated into fingerprint matching
by checking the scores of corresponding minutiae pairs.
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3.0 Material and Methods
The system is designed as a windows application program, executable on any windows
platform and was designed using MATLAB R2009b programming st udio. The analysis
of this application is divided into two, namely training phase and testing phase which
was carried out on both processes of Discrete Cosine Transform (DCT) and Principal
component Analysis (PCA). In order to develop a robust and reliable computational
model we need a benchmark dataset to train and test the system. For this purpose, we
select FERET Fingerprint Image Database Version_5.0 to evaluate, containing equal
number of instance for both left and right hand classes, all the images are stored in BMP
format.
A. Preprocessing
The image is first processed to improve the quality and prepares it to next phases of the
system. This module automatically reduces every image to X*Y pixels, can distribute the
intensity of images in order to improve fingerprint recognition performance.
B. DCT Compression
There are several methods of image compression available today. These falls into

two general categories: lossless and lossy image compression. The JPEG process is
widely used form of lossy image compression that centers around the Discrete Cosine
Transform. The DCT works by separating images into parts of different frequencies.
During a step called Quantization, where parts of compression actually occurs, the less
important frequencies are discarded, and only the most important frequencie s that
remain are used to retrieve the image in the decompression process. As a result,
reconstructed images contain some distortion, these levels of distortion can be adjusted
during the compression stage.
The Compression Process
The following is a general overview of JPEG process.

1. The image is broken into 8 X 8 blocks of pixels.

2. Working from left to right, top to bottom, the DCT is applied to each block.

3. Each block is compressed through quantization

4. The array of compressed blocks that constitutes the image is stored in a

drastically reduced amount of space.
5. When desired, the image is reconstructed through decompression, a process
that uses the Inverse Discrete Cosine Transform (IDCT).
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Supply the fingerprint
images into the database

Input image numbers & class

Select image Resolution

A 4

Train with both DCT and PCA

'

Record generated training
time into Excel sheet.

v

Testing process

!

Record results, i.e the number of identified and

unidentified images with different time taken .

!

Plot the two graphs

Fig 1: Flowchart showing the operational processes

C. Fingerprint Library Formation
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Fingerprint images are stored in a fingerprint library in the system. Every action such as
training set or Eigen face formation is performed on this fingerprint library. The
fingerprint library is further divided into two sets @ training dataset (60% of individual
image) and testing dataset (rest 40%images).

D. OPERATION PHASE

The operation phase can be best explained using the below Graphic User Interface
(GUI). At this first stage, the graphic user interface (GUI) is waiting for user to supply
the value information on which operation is to be performed. First and foremost, the
user must provide the number of images to be trained, these numbers of fingerprint
images must have been stored earlier in the database. The image class field denotes the
total numbers of fingerprint i mages to be processed, while each image field denotes the
numbers of samples collected for an individual fingerprint.
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Fig 2: Operation phase of the System
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E. TRAINING WITH PCA AND DCT

ASSESSMENT OF DCT AND PCA ON FINGERPRINT IMAGE
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Seleel Analysis
Fhot | *

Fig 3: Training Phase of the System

In this section the option Train with PCA or DCT must be selected from the menu box
of the application thereby the application runs the PCA or DCT analysis on the number
of selected images in the database as shown in the left panel (Figure 3) the application
and the equivalent result i.e total time taken is generated, recorded and displayed on
the screen as well.

F. TEST OPERATION

This process is carried out for both the PCA and DCT, which generate their equivalents
results. For the test operation to be carried out the test kutton is selected from the menu
on the application (Figure 4), then the application does the testing and tells us the
number of identified images, the numbers of unidentified images, the classes of the
images and the total time taken to train those images.
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ASSESSMENT OF DCT AND PCA ON FINGERPRINT IMAGE
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Fig 4: Testing Phase of the System

3.0 Results and Discussion

Series of experiments were performed on the assessment system for the Discrete
Cosine Transform (DCT) and Principal Component Analysis (PCA) methods, using
fingerprints images at varying resolutions. As the series of experiments are being
carried out, the equivalent results for each is automatically generated and recorded in
an excel sheet (Figure 5).
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Fig 5: Image of the Result generated
From the above set of data stored in the excel shet, the results of the experiments is

tabulated below.

Table 1: PCA Train and Test Results

DIMENSIONS PCA TOTAL TRAIN TIME PCA TEST RESULT
Image size RESOLUTIONS (Sec.) IDENTIFIED UNIDENTIFIED
1 70*70 0.045 2 1
2 75*75 1.588 3 0
3 80*80 3.584 3 0
4 85*85 5.268 3 0
Table 2: DCT Train and Test Results
DIMENSIONS DCT TOTAL TRAIN TIME DCT TEST RESULT
Image size RESOLUTIONS (Sec.) IDENTIFIED UNIDENTIFIED
1 70*70 1.299 2 1
2 75*75 1.368 3 0
3 80*80 1.840 3 0
4 85*85 5.068 3 0

Results obtained shows a total training time of 1.299 for image size of 70 * 70 and a total

training time of 1.368 for image size of 75 * 75, 1.840 for image size of 80 * 80, 5.068 for

image size of 85 * 85 for DCT training of images and training time of 0.045 for 70 * 70,
1.588 for 75 * 75 and 3.584 for 80 * 80, 368 for 85 * 85 respectively for PCA training of
images, the PCA test time is 2.5 for 75 *75, 4.7 for 80 * 80, 5.2, and for 85 * 85 is 5.85

seconds respectively, while that of DCT is 0.3 for 70 * 70 piels, 0.4 for 75 *75, 2.3 for 80 *

80, and 2.7 seconds for 85 * 85 respectivelyin this paper, we have represented a new
fast DCT based fingerprint recognition method based on PCA. PCA can be regarded as
a very fast algorithm with a more or less high robus tness and DCT is used for time
reduction of recognized output images. The performances of DCT are almost
comparable with those of PCA but with a higher computing time. So finally, we
conclude that the combination of PCA with DCT offers better rates of recognition.
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ABSTRACT

Technology in entrepreneurship is an investment in a project that assembles and deploys
specialized individuals and heterogeneous assets to create and capture vahee fion.
Technology entrepreneurship lies at the heart of any important debates including those around
and growing firms, regional economic development, selecting the appropriate stakeholders to take
ideas to markets, and educating managers, engineerthgaentists. This work is carried out in

a way to identify the themes that dominate the technology entrepreneurship literature. This
study provides a definition of technology entrepreneurship. What distinguishes technology
entrepreneurship from other eapreneurship types (e.g.) social entrepreneurship, small
business management, and sstiployment which is the collaborative experimentation and
production of new products, assets, and their attributes, which are related to advances in
scientific and teatological knowledge and the firms asset ownership right.

Keywords: Technology, Entrepreneurship, Self-employment

Introduction

Technology entrepreneurship in a production of raw material is a vehicle that facilitates
prosperity in individual firms, regio ns and nations (at large). The study of Technology
Management Development in Production of some raw materials. Therefore, it serves as
an important function beyond satisfying intellectual curiosity. Previous definitions from
the literature do not explore and identify the ultimate outcome of technology
entrepreneurship management, the target of the ultimate outcomes, the mechanism
used to deliver the ultimate outcomes; in or the nature of the independence between
technology entrepreneurship and scientific (m anagements) and technological advances.
Moreover, a new definition should explicitly link technology entrepreneurship to the
theory in (food and raw material production) entrepreneurship theory and
management theory. Technology in entrepreneurship management in the production of
raw materials is examined, and various definitions of technology entrepreneurship is
proposed and its distinguishing aspects discussed. The last section provides the
conclusions. Overview of (literature or methodology research).

Tedhnology in entrepreneurship can help in various ways: It educates and encourages
launch of new ventures, also technology in entrepreneurship refers to processes by
which entrepreneurship use resources and technical systems through collaborative
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exploration and experimentation to pursue opportunities. Technology has important
effects on business operations. No matter the size of your enterprise, technology has
both tangible and intangible benefits that will help you to make more money and
produce the results your customers are demanding for. Technology infrastructure
affects the culture, efficiency and relationships of a business.
Entrepreneurship can be used in this following ways:
1. It can be used in the manufacturing of good and services such as raw materals.
2. Improving the customer care services.
3. It is used in transportation.
4. It can be used in human resources management.
5. Technology is also used to improve their services or products as a way of gaining
competitive advantage.
Key Findings in Re lation to Technology in Entrepreneurship Management.
1. The majority of technology in entrepreneurship articles are published in journals
not contributed to technology in entrepreneurship management.
To include more jour nal s droppedtthe eequirement of 0 ¢
that the journal be included in the financ
released the criteria for a o0good entrepre
They are: Research Policy (1) R&D management (4) Journal of Business
Venturing (3) International Jou rnal of Technology management.
2. |EEE Transactions on Engineering management (1) Entrepreneurship Theory and
Practice.
These findings suggest that technology in entrepreneurship is still relatively new
field of study. The number of scholars publishing articl es about technology
entrepreneurship in top journals remains quite small according to (Landenberg
and Foss, 2011).
Technol ogy entrepreneurship is about i nve
projects, not just recognizing technology or market opportunities.
These findings suggest that technology entrepreneurship is still a relatively new
field of study. The number of scholars publishing articles about technology in
entrepreneurship in top journals remains quite small
Existing definitions:
Six definitions of technology entrepreneurship were found in the 93 articles
reviewed:
1. Organization, management, and risk bearing of technology based business
(Nicholas and Armstrong; 2003)
2. Solutions in search of problems
(Venkataraman and Sarasvathy, 2000)
3. Establishment of new technology ventures
(JonesEvans, 1995)
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4. Ways in which entrepreneurs manage its resources and structures to exploit a
merging technology opportunities (Liu etal.,2005)

5. Joint efforts to interpret ambiguous data, joint understanding to sustain
technology efforts, and persistent, coordinated endeavor to accomplish
technological change (Jelinek, 1996)

6. An energy that is distributed across different kinds of actors, each of which
involved in technology and, in the process, generates inputs that result in t he
transformation of an emerging technological path.

(Garud and Karnoe, 2003).

The definitions found on literature suggest that technology entrepreneurship is

about:

1. Operating small business owned by engineers or scientists

2. Finding problems or applications for a particular technology

3. Launching new ventures, introducing new applications, or exploiting
opportunities that rely on scientific and technical knowledge

4. Working with others to produce technology change.

The proposed definition of technolo gy in entrepreneurship is based on

four elements:

1. Ultimate outcomes: value creation and capture are identified as two
outcomes of technology entrepreneurship because the sources that create
value and the sources that capture value may be the same over thelong
run.

2. Target of the ultimate outcomes. The firm is identified as the target
organization for which value is created and captured.

3. Mechanism used to deliver the ultimate outcomes . Investment in a
project is the mechanism mobilized to create and capture value. A project
is a stock of resources (i.e., specialized individuals and heterogeneous
assets) committed to deliver the two ultimate outcome types for a period
of time.

4. Interdependence of the mechanism with scientific and technological
advances.

The individuals involved in a project influence and are influenced by
advances in relevant scientific and technological knowledge. External and
internal individuals and organizationsco -pr oduce t he project 0s

When compared to the definitions identified in the previous section:

It emphasizes that technology in entrepreneurship is about creating and

capturing value for the firm through the projects that combine specialists and

assets to produce and adopt technology

It highlights the collaborative experimentation and production of new products,

new assets, and their attributes, which are intricately linked to scientific and

technol ogy advances and the firmds asset o
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3. It specifies that technology entrepreneurship may entail projects that search for
problems or applications for a particular technology, launch new ventures,
introduce new applications, and exploit opportunities that rely on scientific and
technical knowledge provided that their ultimate outcome is to create and
capture value for the firm
4. It clarifies that technology in entrepreneurship is not about the general
management practices used to operate small businesses owned by engineers or
scientists or just about small businesses.
Differentiating Aspects of Technology Entreprene urship Management:
There are at least five differentiating aspects of technology entrepreneurship in the
definition proposed above

1. How technology entrepreneurship differentiates from other entrepreneurship

type.

The interdependence between scientific and technological change, as well as the
selection and development of new products, assets, and their attributes, differentiate
technological in entrepreneurship management from other entrepreneurship types.
Technology in entrepreneurship management has more to do with collaborative
production based on a shared vision of future changes in technology. The existing
entrepreneurship literature, however, describes an entrepreneur as:

i.  Analert individuals discovering an existing opportunity

ii. An innovative individual who shakes the economy out of its previous
equilibrium.

iii.  An experienced individual making judgments about an unknowable future.

iv.  Anindividual who believes she has lower information costs than others.

v. An individual with certain personality traits. A shared v ision of change in
technology influence why, when, and how a firm create and capture value.
important to develop shared views of change in technology.

2. Eliminating the existing method of the entrepreneurship literature.
The proposed definition eliminat es three biases of entrepreneurship research:

i.  Concentration on new firm formation;

ii.  Focus on individual entrepreneurship;

iii.  Over-attention to opportunity discovery

Technology entrepreneurship is about collaborative production decisions, not about a
single individual making or delegating decisions. So this will also help to create and
capture value for the firm. The specialized individual and assets can be held by a single
entrepreneur manager or can be distributed.

Technology in entrepreneurship involves sp ecialized human resources, tapping into
their skills and ability to collaboratively explore and explicit scientific and technological
change to benefit the firm. Technology entrepreneurship is best understood as a joint-
production phenomenon that draws fro m a team of specialized individuals from
multiple domains, some or all of whom became embedded in the technology path they
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try to shape in real time individual or the inventions they introduce. It is about
managing joint exploration and exploitation, where each individual has role and
responsibilities in collaboratively and cooperatively moving forward toward
accomplishing shares.
3. A more theoretically rigorously and practical definition:
Considering technology entrepreneurship as an investment in a project rather
than a subjective opportunity allows it to be accessed in more theoretically
rigorous and practical terms. The proposed definition links technology
entrepreneurship to an amount of money (i.e. investment in the project). ldeas
are more parlor gamesuntil money is part of a project (Rothberg, 1985).
4. Linking technology entrepreneurship to the theory of sustainable competitive
advantage:
Technology entrepreneurship and the resource-based view of sustainable
competitive advantage are interdependent because they are both concerned with
how to create and capture value. Both pay explicit attention to how resources
that embody technology scientific advances creates and capture values while
technology entrepreneurship applies to any firm with project that rely on
advances of science and technology, the resourcébased view applies to those
few firms that are continuously successful.
5. Linking technology entrepreneurship to the theory of the firm
The technology entrepreneurship domain and the theory of the firm are
interdependent through the specialized individuals and heterogeneous assets
committed to a project for the purpose of creating and retaining value for the
firm.
The specialized individuals and heterogen:
resources @n be considered reference points in the theory of the firm. The theory
of the firm aims to explain why firms exist, what determines their structure, and
what drives their different actions and performances.
The proposed definition emphasizes the importance of technology in
entrepreneurship in enabling specialized individuals to develop combinations of
assets and their attributes in order to create and capture value for the firm. An
assetd refers to an economic resdmurces t|
and is used to create and capture value for the firm. An asset can be thought of as
a bundle of attributes defined by their characteristics, functions, and potential
uses. The term d6heterogeneous assetsd refe
in composition or character.

The aspect of technology in entrepreneurship management in which the need to

pay particular attention are identified. These aspects are:

(1) The interdependence between scientific and technological change and the
selection and development of combinations, assets, and assets attributes;
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(i) Biases in the existing entrepreneurship literature;

(i) Conceptualization of technology in entrepreneurship as an investment in
a project, rather than opportunity recognition of venture formation and

(iv)  Links among technological entrepreneurship, the theory of sustainable
competitive advantages, and the theory of the firm.

TECHNOLOGY BUSINESS INCUBATION CENTERS, (T Bl C06 s)

Part of the NEEDS programme of the Obasanjo administration included the creation of

jobs education facilities with special emphasis on Technology Business Incubation
Centers (TBI Cds) . The goal I-fermat pooduptiveosetbotse a n d
of the economy:

According to information at the beginning of 2000 about 70% of the population of

Nigeria are engaged either in the informal sector, the Agricultural sector, or small and
medium enterprises (SME®G6s) . Suc ghasaccessmmgyo r t an't
to the most rudimentary technology, information and processes. As part of the
transformation agenda, the government wanted to diversify the economic base and
mainstream the informal sector while strengthening its linkages to the rest of r eal sector

by increasing the local value addition and share of manufactured goods in total exports.

Under NEEDs | and Il, the institutional and policy framework for this was being

established through Small and Medium Enterprise Development Agency of Nigeri a,

( SMEDAN) , Technol ogy Business Incubation Cent
Industries Equity Investment Scheme, (SMIEIS).

Il n summary, the TBI C6s aim to provide &onduci
ups and survival of value added and technolo gy drelated manufacturing.

2. Explain the Types, And Sources of Materials Used In both Manufacturing and

Service Industries;

3. Explain the Types and Sources of Plants and Machinery Used In Small Scale

Industries;

LOCALLY AVAILABLE RAW MATERIAL BY POSSIBLE = USES AND PROCESSING
EQUIPMENT REQUIRED, AND POSSIBLE MARKETS
Table 1 shows the uses, processing equipment for major agricultural raw materials

S/No. | Raw Product/possible Processing Possible Market for
Materials use Equipment required | products

1. Maize - corn flour, corn - Milling plant with - local and foreign
flakes, animal feed, | deduster, grinder, food and drug
baby food, starch sifter manufacturers
and derivatives, - distilling - local and foreign
pharmaceuticals, equipment, distillers
confectionery fermentation tanks - paper and allied
- Alcohol - chemical extractors, | products
-adhesives, concentrators oil manufacturers
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industrial
chemicals

- corn oil

- particle board
manufacturing

extraction plant
chaff compressor
and compactor

- furniture mak ers

Rice - breakfast cereals, | - Milling plant with - food and drug
animal feeds, baby | deduster, grinder, manufacturers
foods, sifter -local and foreign
confectionery, flour | - Malt production distillers
mills plant, fermentation -food packaging
-malting and tanks and retailing
brewing - boilers, washers, companies
- parboiled rice driers - furniture makers
- particle board - Chaff compressor
manufacturing and compactor

Cow pea - livestock feeds - bean flour mills, - livestock farmers,
- Thickener in baby | dedusters, sifters, private individuals
foods etc. - local and foreign
-domestic baby food and other
consumption as manufacturers
food - individuals and

households

Soya bean | - composite flour -deduster, - local and foreign
- baby food, dryster/steamer, baby food and other
cereals, livestock milling machine, food manufacturers,
feeds packaging - animal feed mill
- confectionery - crusher/oil -domestic
- protein extractor and consumers, food
concentrate refining plant and drug
- edible oil manufacturers

Groundnut | - edible oll, - steamer, milling - pharmaceutical
margarine machine, crusher/oil | companies,

- peanut butter Extractor, vegetable oil
- cosmetics soap, mixer/blender manufacturers

perfumes and
creams

- animal feed

- baby food, cereals

- washer, driers,
grinders, mixers

- deduster, animal
feed mill

- local and foreign
baby food and other
food manufacturers
-pharmaceutical
companies

- farmers

- Food processing
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