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Abstract 

Converting a ‗paper-based‘ process into a ‗paper-less‘ is an attainable accomplishment that can 

improve operating efficiency and delivery especially in a document driven decision support system 

(DDSS). Paperless office is a vision that was adopted by Babcock University in 1999, but as of 

2013 the vision is yet but a dream. Babcock University in 2005 had officially adopted a continuum 

of approaches with the emerging approach as a beginning point, and the transforming approach as a 

goal to the future of education. The model of these four approaches:  emerging, applying, infusing, 

and transforming, represents a continuum. Thirty years ago, as new computing and communications 

systems came to the fore, researchers and analysts spoke confidently of the coming paperless 

society. Today, many such experts would settle for a society that simply used a little less paper. So 

automating these office functions will bring about Digitization and Electronic record keeping 

system. The technologies that were supposed to replace paper (such as email, electronic data 

storage and the web) have led to more paper usage, so technologists and analysts are downsizing 

their ambitions. Instead of trying to create a paperless society, the focus is on helping institutions, 

companies and individuals to reduce their paper usage, setting reasonable goals and having limited 

expectations.  This paper focuses on digitization of Babcock University Environment, starting with 

student‘s records, Library, and administrative paper-based office work flows. The paper will further 

recommend a parallel stage which will act like an interim stage between infusing ICT approach and 

the promised transforming approach.  

Keywords: Digitization, Digital Preservation, Paperless-office, Less-paper Office, Digital Archive, Cloud 
Storage, Scanning, Automation Systems, DaaS) 

Introduction 

In Africa, limited resources predicated on deep economic difficulties continue to adversely affect 

education, publishing, libraries, and the reach of new technology.[1]  Hence, nothing comparable to 

the extensive schemes of digitization of scholarly resources in the North, as seen in the steady 

digitization of US and UK state archives or the JSTOR project with journal back issues, has 

materialized in Africa. Despite progress in African internet connectivity, vast inequalities persist, 

with the growth of international and class digital divides adding to longstanding problems of 

production and the unequal distribution of information seen in book and journal ―famines‖[2], 

corporate exploitation of indigenous knowledge [3], and neglect of indigenous language 

publishing.[4] Only a tiny elite of users in Africa can access digital resources that are in many cases 

financed by Northern NGOs, rather than by deep-seated local development Namhila back in 2005 

noted that Digital repatriation, or at least mirroring of these archives, has become urgent.[5,6] From 

another angle, digitization offers some solace to the ―book famine‖ that continues to wrack African 
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educational institutions. Many African libraries, comprised largely of ―shelves gathering mounds of 

dust from emptiness, e-publications can provide a respite to book-and-journal-hungry faculty‖[7] 

In 1999, Babcock University became the premier private university in Nigeria, West Africa that 

is owned and operated by Seventh-day Adventist educational standard. Advances in technology and 

the way technology is incorporated into a system is a dynamic process and Babcock University has 

worked within the context of its own system to fit choices to what best suits its unique situation and 

culture. During the September University Colloquium, 2011, the President/Vice-Chancellor (Prof. 

J.A.K Makinde) in his remarks announced that a hierarchical ICT approach have been adopted 

towards ‗digitizing the student-teacher learning environment and further bring the long awaited 

paper-less office workflow‘.[8] 

The University in 2005 had adopted a ‗continuum‘ of approaches with the emerging approach as 

a beginning point, and the transforming approach as a goal many perceive as the future of 

education. These four approaches:  emerging, applying, infusing, and transforming, represents a 

continuum of approaches depicted in Fig. 1. 
 

 
Fig 1: Model depicting the continuum approach adopted by Babcock ICT Unit in 1999. 

 The emerging approach. Before 1999, Babcock (the Adventist Seminary for West Africa 

ASWA) began to purchase, some computing equipment and software with focus on 

laboratories and administrative offices. In this initial phase, administrators and lecturers 

were just starting to explore the possibilities and consequences of using ICT for school 

management and adding ICT to the curriculum and office workflows. 

 The applying approach. Early 2004, Babcock University had gotten a new understanding 

of the contribution of ICT to learning and  administrators and lecturers use ICT for tasks 

already carried out in school management and in the curriculum. This was evident in the 

shift made from the manual way of paying school fee at the bursary which saw to the birth 

of E-transact and Interswitch. The student registration process underwent a serious 

restructuring as the online registration via UMIS linked to the school website was 

introduced. 

 The infusing approach. 2006 saw the usage of a range of computer-based technologies in 

laboratories, classrooms, and administrative offices. Lecturers underwent different trainings 

on how to explore the potentials of ICT for their personal productivity and professional 

practice.  

 The talk of virtual classroom was the all over the air, e-learning was like ‗a call to worship‘ 

and no day passes without the mention of ―paper-less office work environment‖. 

 The transforming approach. Babcock promised renew school‘s organization in creative 

ways are at the transforming approach. ICT becomes an integral, though, invisible part of 

daily personal productivity and professional practice. The focus of the curriculum is now 

learner-centered and integrates subject areas in real-world applications. ICT is taught as a 

separate subject at the professional level and is incorporated into all vocational areas. 

 

Thus, in 2009, Babcock rebranded/reconstructed her University Management Information system 

(UMIS) Portal with the aim of transiting to a full paper-less environment. Between 2009 and 2010 

many classrooms and laboratories have been equipped with smart boards, projectors, N-based 

computing systems, etc. But what happened to the legacy of a two-year interval between 
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approaches as earlier announced by the President? Does it mean Babcock didn‘t study the phases of 

ICT transformation before adopting it, or could it be that stages in terms of discovering, learning 

how, understanding how and when, and specializing in the use of ICT tools was not paralleled with 

an ―intervening system‖ between a paper-based and the promised paper-less office work/academic 

environment? As at March 22, 2013, record-keeping and documenting system used in the office of 

the Head of Departments both for ex-students and present students‘ record are kept in a physical file 

and stored in physical cabinets which are prone to degradation and tear. The physical space required 

to keep thousands of files containing student records is quite sizeable and enormous. This research 

proposes ways and means of solving this problem. The objectives are to eliminate hardcopy storage, 

filing cabinets and shelving of students‘ records in the office; to free up office space that can be 

utilized more effectively; to give insights into how to make offices tidier and more spacious; to 

improve the organization‘s image and creating suitable office surroundings both for the staff and 

visitors; to provide an interim stage for transforming a paper-based process to a ―less-paper‖ and to 

provide a digital repository for student‘s records, project work and other paper-based materials. The 

remaining part of this paper is arranged as follows: Section 2 compares the less-paper and paperless 

environment. Section 3 describes digitization from different point of views. Section 4 explores the 

existing system, Section 5 describes the proposed system and Section 6 gives the system analysis 

and design. Section 8 describes the implementation stage while section 9.0 gives the conclusion and 

recommendation for further study. 

“Less Paper” Or “Paperless” Office 

Thirty-three years ago the phrase "paperless office" entered the business lexicon in a Business 

Week article titled ―The Office of the Future‖. George Pake, the legendary head of the Xerox 

(XRX) Palo Alto Research Center (PARC), in this article foresaw that by 1995 technology would 

let computer users summon on-screen documents ‗by pressing a button‘, eliminating the need for 

much if not all the printed paper cluttering workspaces. But the dream of a workplace where all that 

technology would eliminate the need for printed documents remains a dream. (Arik, Business 

Week) 

When considering the benefits of going ―paperless,‖ generally there are two ways to implement a 

transition strategy, either a paperless filing system or a completely paperless workflow. A paperless 

filing system is an electronic system used for storing documents. It can increase productivity, 

reduce expenses, and eliminate the need for storage space. It is simple to implement, easy to adapt, 

and relatively inexpensive. We refer to this as the ―Less Paper Office‖. The more robust of the two 

paperless strategies is paperless workflow. Paperless workflow incorporates a paperless filing 

system. 

In a paperless workflow environment, all work is performed electronically. All the benefits of a 

paperless filing system are achieved at a magnified level. To realize these increased benefits 

requires more planning and a significant commitment. Today, digital information flies around the 

world and into, through and out of our organizations, is managed and secured in digital repositories 

and drives business at lightning-fast speeds. ―The paperless society goal is a very nice and noble 

one," says Arpad Horvath, an associate professor at the University of California-Berkeley, who has 

studied the issue of replacing paper with wireless technology. The vision of the paperless office 

came in part from innovations developed at Xerox's Palo Alto Research Centre in California: 

technology such as the graphical user interface and Ethernet networking. Recent technology 

demonstration has shown that the company has chosen to tout something that falls more under the 

less-paper rubric: erasable, reusable printing paper; and recent college graduates and current 

students have grown up in a digital society and tend to get much information electronically.[9]  

According to Xerox (2013), despite the paperless environment vision, paper is still here. Last 

year, U.S. companies printed 1.5 trillion pages, according to research firm IDC. That is a 95,000-

mile-high stack of paper, or the equivalent of 15 million to 20 million trees. RISI analyst John 

Maine estimates that companies will spend about $8 billion this year on paper alone; that doesn't 
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include costs for ink, toner, or running copiers, printers, and fax machines. In the typical office, for 

every dollar spent on printing documents, companies incur another six dollars in handling and 

distribution. Paper will continue to occupy an important place in office life but will increasingly be 

used in conjunction with an array of electronic tools.‖ They go on to say, ―The paperless office is a 

myth not because people fail to achieve their goals, but because they know too well that their goals 

cannot be achieved without paper.‖ According to [10], ―don‘t throw away those books yet -the 

future won‘t be that different after all.‖ 

[11,12,13] explored the historical changes in the communication medium from orally transmitted 

knowledge to print culture introduced with the Gutenberg press, and more recently, to electronic 

means of transferring information. The cultures associated with knowledge transmission—oral, 

manuscript, print, electronic, and digital—are at the core of understanding what happens when 

physical paper-based media are converted to a digital form. The relationship between humans and 

physical objects is also important to the understanding of this shift. Paper-based knowledge always 

has a physical form—a three-dimensional, textural quality—and this aspect of what occurs in the 

process of using the material must be considered. Archives especially are endowed with many 

layers of physical elements, from the paper, the ink, handwriting versus type, stains, doodles, 

binding style, and so on. The human-object relationship is rich as well as complex and involves 

issues of value, meaning, experience and process. These relationships, elements, and processes, in 

turn, all have an effect on the information transfer process and what kind of information do and do 

not transfer. 

Digitization  

Digitization is a process towards building digital libraries, which involves taking traditional 

library materials, typically in the form of books and papers, and converting them to electronic form, 

where they can be stored and manipulated by a computer. It is a core activity that is opening up 

tremendous opportunities for innovative library products and services. The major purpose of 

digitizing documents is to make information resources more accessible and easier to use in the 

online environment. Practical experience and expertise in this area was very scarce as shown in 

Table 1, and it is still so today; thus there is a clear need for guidance.[14]  

 

Table 1 Digitization programmes in Nigerian institutions [14] 

Institution No of 

Institutions 

Surveyed 

No of Institutions 

with Digitization 

Programme 

Type of Resources Digitized 

Federal University Libraries 14 5 Abstract of theses, Newspapers, 

Manuscripts, Africana collection 

State University Libraries 8 - - 

Private University Libraries 4 1 Newspapers, Past question papers 

National Library 1 1 Newspapers 

National Archives 1 - - 

 

[14] defines digitization (numerization, scanning) as an information codification procedure 

which allows document copying. It is a method of transforming information documents such as 

books, photography, sound or visual recording into electronic documents for purposes of 

preservation, information circulation, and a better accessibility to the public at large. Retrieval 

means obtaining needed digital files from the long-term, error-free digital storage, without 

possibility of corrupting the continued error-free storage of the digital files; Interpretation means 

that the retrieved digital files, files that, for example, are of texts, charts, images or sounds, are 
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decoded and transformed into usable representations. This is often interpreted as rendering, i.e. 

making it available for a human to access. However, in many cases it will mean able to be 

processed by computational means. 

Digital preservation is a long-term, error-free storage of digital information, with means for 

retrieval and interpretation, for the entire time span that the information is required. Digital 

preservation refers to the various methods of keeping digital material alive for the future; it centers 

on the choice of interim storage media, the life expectancy of a digital imaging system, and the 

expectation to migrate the digital files to future systems while maintaining both. [16] 

A digital archive is a repository that stores one or more collections of digital information objects 

with the intention of providing long-term access to the information. A digital archive can be a 

sophisticated, multi-tiered storage system or simply a C:\ drive on someone‘s home computer. 

‗Long-term‘ refers to a period of time which is long enough to be concerned about the impacts of 

changing technologies, including support for new media and data formats, and with a changing user 

community, on the information being held in a repository. This period extends into the indefinite 

future.  [16,17,18] pointed out that for digital archives to be efficiently accessed there should be 

provision of networks such as the Internet and Intranets (solidifying client-server database 

architecture). This will prevent users from always having to physically visit the library to consult 

electronic documents. Other tools needed PCs/Servers, web authoring languages, browsers, 

different application programs, Internet Connectivity, Content, information architecture, standards, 

and so on. Ensuring long-term access to digital information is a complex challenge that includes 

issues such as: 

1. storage media instability and deterioration  

2. technology obsolescence and incompatibility (at the levels of: hardware, system software, 

application software, data and file formats, storage media readers and drivers)  

3. lack of metadata which results in the failure to locate information, the inability to render and 

read the information, or the inability to attribute meaning or value to the information due to 

the lack of contextual information lack of clearly assigned responsibilities and resources for 

long-term preservation [18] 

 

The eGranary Digital Library, based at the University of Iowa, provide e-resources offline via 

intranets to African institutions lacking fast internet access[19]. To help obviate the problem of 

bandwidth cost, it has helped install digital libraries by deploying very large hard drives, 

particularly in Nigerian universities, but also in a growing number of other African universities. The 

African Online Digital Library provides a fully accessible online repository of multilingual, 

multimedia materials.[20]  [21] focuses on the challenge for scholars, librarians, publishers, and 

others involved in the digitization of African resources is to ensure access, sustainability, and 

fairness in the sharing of these resources. [21,22] highlighted some of the challenges faced by in 

marshaling the resources and skills required to undertake large-scale digitization projects, and in 

addressing the issues which arise when they attempt to digitize in-copyright collection materials. 

 

Overview of Existing System 

From the study and survey carried out by the researcher, it was gathered that the record keeping 

system in use for student records in the Department of Computer Science, Babcock University is 

paper-based. A student is expected to register in the department with his/her credentials (admission 

letter, WAEC results, JAMB results, course-forms etc.). A physical file is created for each student 

by the Departmental Secretary/School Officer and Course Advisor using the student‘s identity 

(Name, Matric. Number, Course, Level etc). This file will contain the entire paper document 

submitted at inception and in subsequent semesters.  

For instance during registration of courses at the beginning of each semester, the Head of 

Department is expected to endorse the course forms printed from the UMIS online registration plus 
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other documents submitted in paper form by the student. The HOD‘s terms of references before 

responding to a particular request will be to call for the student‘s physical file, check his/her present 

CGPA, outstanding courses, and other academic status. All these will determine the kind of 

feedback that the student will receive when he/she come to take the endorsed copy from the 

secretary‘s desk. Fig 1 depicts this process. 

Paper is information management nightmare. When information exists only on paper, it is 

extremely difficult to store, manage, and share. Since files are in thousands for different student 

sets/years and programs, records for ex-students are discarded to free up spaces for files of records 

for the present set. Those storerooms with labyrinthine rows of filling cabinets are drains on time 

and productivity, as people go on daily quests for missing information and documents. Moreover, 

most decisions made by the officers in the department are document-driven decisions  and they 

stand compliance to security risk as information may be altered before getting to the actual point of 

verification (for example, students are often asked to make photocopies of their course forms after 

the endorsement from the HOD). 

 

Fig 1: DFD of the Existing System of record keeping 

The Proposed System 

This work addressed the problems and the combined constraints of the existing system 

identified. Instead of trying to erase paper completely pursuing the idea of running a paperless 

office environment, we intend to work towards a future in which less paper and electronic 

document tools work in concert and organizational processes (e.g. record keeping process) make 

optimal use of both. This will constructively erase the difficulties faced by Babcock University in 

successively transiting from Infusing Stage to the envisioned paper-less office (Office of the 

Future). The proposed system is „Softcabin‟, as depicts in Fig. 2, which document management 

software that help digitize the paper-based records kept in students (a digital archival system). 

Before an endorsed document such as course forms reaches the student, the paper document will be 
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scanned (converted to digital form) and added to the student digital file in a .PDF format and stored 

in his/her profile in the database. The various credentials of a student added can easily be called 

upon by an officer for cross-referencing and for generating reports. The physical space is preserved 

in the office and still we have the original digital copy of all paper documents in the computer. The 

features of the proposed system include: 

1. Information Processing Facilities: The administrator can easily perform routine jobs on 

students digital files such as: document manipulation, record creation, updating and deleting 

of records/ files 
2. Platform Independent: The software can run on any operating system thus making it easy 

to be implemented and cost effective. 
3. Robust Database:  The system has a robust database that will accommodate students‘ 

information. 

 
Fig 2: Softcabin -The proposed system 

 

System Analysis and Design 

A semi-structured interview (with partly standardized questioning order technique) was 

conducted for 3 Head of Department, 3 School Officers, 5 Registry staff, and the ICT Director for 

Library Department within Babcock University on the need to having an intervening system (less-

paper based system) which sees to the full transformation of the office processes and management 

to full paperless office workflow both for students and staff alike. They felt the added benefits 

outweighed the costs. The summary of methodological activities includes: 

1. The existing system of administration was observed and studied further face to face 

interview was conducted to gain meaning to knowledge 
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2. The information system used in the department was lived (living the system) at different 

periods within three academic session  

3. The advantages and disadvantages of the system in use were seriously weighed  

4. Spiral model was used to develop this software 

5. Implementation of the model using Java programming languages and  

6. Evaluation of the designed Model and Application 

There are only two users for this system; the end-user and the administrative users. The end users 

are those whose duty is either to view or print. They include: secretary, HOD‘s personal assistant, 

or any personnel in charge of record keeping. The administrative users are responsible for 

maintaining the software. He/She will have access to both the front-end and back-end of the 

software. They are to start/mount the software, performing all the routine jobs stated earlier and 

ensure that information in the database is backed up to an external storage unit to avoid loss of 

information. The system called Softcabin was developed using Java programming language. The 

front-end development was done using Java programming language while MySQL was used as the 

back-end.  

 

Implementation 

The system is made up of the following modules. The modules are depicted in Figs 3-16 as 

follows. 

1. Authentication interface: The interface provides the key for approval in terms of 

authentication for the administrator. This interface pops up immediately the program is 

launched. A message box is prompted when a wrong username or password is entered. 
 

 

Fig 3: Softcabin Authentication page 

 

2. Main Form Page: This page follows a successful log-on; it links to other pages in the 

program (e.g. add new, search, view page) 
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Fig 4: Softcabin Main Form Page 

 

3. Add student page: This page is enabled only for administrative users. It allows new student 

to be added into the database 

 

Fig 5: Add student page 

 

 

4. Find A student page: This page makes it easy to search for a student using Matric number 

or by name 
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Fig 6 Find a student page 
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5. Add Record Page: The same steps taken in adding a student detail is being required for 

other paper document with respective fields of details, which is added into a student‘s digital 

file  

 

Fig 7 Softcabin „Add record‟ page 

 

6. View Record Page: Documents added can been viewed, downloaded, deleted, or adjusted 

 

Fig 8: A view page showing a digital object in the student‟s digital file stored in the archive 

 

7. Generate Report page: Reports on archived record with their corresponding categories(say 

letter, results, courseforms) can been sorted, viewed, printed or download to a separate 

location for back-up showing records with specific fields indicated (such as: matric number, 

semester, level, category of document, year of storage) 
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Fig 9: Softcabin report page 

 

 

 

Conclusion and Recommendation for Further Study 

The Office of the future (paperless office) has been the buzzword since 1980 and quiet a number 

of technologies has automated office functions but has not yet erased paper usages. In this work, 

Softcabin that actualized the intention of the paperless society was developed. The software with its 

friendly nature approaches the soaring situation of paper consumption with a common sense 

strategy by creating a ―less-paper office workflow‘ which is a platform to attaining a digital based 

repository system for any organization. Softcabin was developed using as a prototype the 

conventional record-keeping system for ex-students and present students records in the Computer 

Science department Babcock University.  

This software is recommended for school officers, administrators and other office management 

units on bigger companies. This research provides room for further study in extending the 

digitization project to Libraries and Administrative offices. Also the system can be expended to 

handle special cases of withdrawals, suspension or dismissal of students to be reflected in report 

page. We are open to remarks that are focused on the enhancement of the performance of the 

software and ensuring that all the overall system works optimally. 
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