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Abstract

Academic libraries are increasingly becoming digital conscious. Hundreds of libraries and allied institutions all over the world have been launching projects designed to digitize their collections in response to the global information exchange and for wide outreach. Digital libraries are increasingly being recognized as efficient channels for the collection, storage organization of information in digital formats and for their ease of searching, retrieval and processing of information via improved communication networks. This paper discusses the reasons for digitization and explains the processes and methodology of digitization. Issues and challenges involved in the process of digitization are also highlighted. The paper recommends, among others, that academic libraries should draw policies on digital libraries and digitized resources. It reiterates that the introduction of new policies must come with the challenge of not being ratified early enough for the specific activity of digitization to take off, but strong leadership is required to ensure the ratification of policies as quickly as possible in order that digitization projects are not stalled in academic libraries.
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Introduction

Libraries are established for the purpose of acquiring information materials and making them available to their clientele. The fragile nature of some library materials, their age, values and types of chemical components used for their production, often determine the condition under which they could be stored and disseminated. The storage and dissemination of library materials is being influenced by the application of computer and the Internet to the practice of librarianship. It is evident that the application of computer to librarianship is gaining momentum all over the world. One of the newest methods of managing information resources in the new information age is digitization, whereby information technology has assisted in making information accessible to people even in their homes (Pandey and Misra, 2014).

Digitization is the conversion of books, documents and art works into digital images. Digital images here mean electronic copies of documents, books and art works. Library materials on the other hand, refer to materials that are on high demand by patrons especially  when such materials are available in limited copies or are on restricted access; local and unique materials; items that are of immediate and curricular importance; aging materials that are out of publications; and materials that are difficult to handle. Traditional library materials in the form of books, papers, manuscripts, documents, etc. are converted into electronic formats. Images (such as photographs or maps) are converted into digital representations using some type of scanning device (or digitizer) so that they can be displayed and manipulated on the screen. Digitization of library materials has now become part of the work that librarians do in their daily routines. Digitization is turning information into binary bits. Bits are the fundamental units of information in a computer. It is therefore a crucial transitional step from traditional to electronic library (Ndor, 2007). It is the creation of multimedia databases enhanced by digital information and thus offering easy access to cultural and scientific heritage for large population of users (Masakazi, 2009). It is also seen as the process through which library materials are converted from analog to digital form that can be accessed at any time and even printed if so desired (Mohammed, 2013).

Originally, the idea of digitization evolved to support preservation of cultural resources of human civilizations, especially for materials that are in form of manuscripts, antiquarian books, paintings, photographs, etc. (Usman, 2008). Masakazi (2009) notes that digitization of heritage materials was pioneered by organizations such as the European Union. The union, according to him, adopted a policy action on digitization in 2002 and in 2004 made recommendations on digitization, preservation and online accessibility of cultural materials. Prior to this time, the G7 countries had given prominence to digitization at the G7 and Information Society Summit held in Naples in 1994 (Ezeani and Ezema, 2011). Liu (2004) states that most of the libraries involved in digitization projects in the United States were academic libraries. These libraries collaborated with better funded agencies, such as the national libraries and museum. 
Most digitization projects in Africa originated from outside Africa (Tsebe, 2005). Kanyengo (2006) adds that digitization in Africa is still a novelty. Some library and information science scholars believe that digital technology is a form of cultural imperialism since very little digital resources are in African languages. However, as correct as this assertion may appear, it is also certain to note that Africa cannot afford to ignore digitization of the continent’s information. Perhaps what we should give more emphasis on is preservation of our own heritage materials.
In Nigeria, The Nigerian Universities Commission (NUC) has made some concerted efforts to digitize its materials with the “aim of bringing electronic information to Nigerian universities (Ochai, 2007). Some remarkable efforts have also been made by some academic libraries to digitize their materials. The University of Jos, for instance, came up with a project called “Database for African Theses and Dissertations (DATAD)” aimed at disseminating scholarly publications within Africa and around the globe (Ndor, 2007). The project was funded by the Association of African Universities (AAU). Jagboros (2007) reports the digitization project embarked upon by Obafemi Awolowo University, which was in two phases: the first being the digitization of newspaper collection, and the second, the digitization of Masters and Doctoral theses and dissertations authored by the students of the university. The projects were sponsored by Carnegie Foundation of New York. 

The Nnamdi Azikiwe University digitization project reported by Mohammed (2013) stated that the project was a collaborative effort of the University Library and the Management of the Information System. It was estimated that at the end of the exercise, a total of 500,000 theses and dissertations would have been uploaded on the University’s website. Training for this project began in April 2008 but by the end of July 2008, a lot of teething problems resulting from slow pace of scanning to occasional systems break down and lack of technical support began to set in. He asserts that these problems would have been because the project was not supported by foreign philanthropies.

However, the University of Nigeria was not left out in the digitization project. The University’s Library Newsletter (2009) reports that “as at Friday 5th December, 2008, the library has been able to bookmark and scan about 23, 477 theses; 8, 106 CVs/publications and 3, 121 proposals and seminar papers. Ezeani and Ezema (2011) give the number of theses scanned by the university to be 16, 819; number of publications of scholars, 5, 494 and the university at the time of reporting   had  uploaded 20, 207 works. It is in the light of the above developments that this paper is designed to examine issues and challenges digitization of library materials in academic libraries.
. 

Why Digitization?

The proliferation of electronic information; the dwindling budget for acquisition of library materials; the desire to access materials in remote locations; the quest for collaborations, partnerships and resource sharing, and the ever increasing cost of preserving analog materials, etc., are some of the forces that prompted digitization of library collections. The aim of digitizing library materials is for preservation and easy access by any user or researcher. Digitization improves access to library resources. It serves as a gateway to information and knowledge offering essential support for teaching and research. It provides access to the intellectual and scholarly output of universities and plays an important role in promoting academic institutions to the world by exposing their works to the wider community (Dadzie and Walt, 2015). By digitizing library resources, information becomes accessible to all instead of a group of researchers. UNESCO (2002) reports the mission of the Nigerian Digital Library project thus: “To provide, in an equitable and cost effective manner, enhanced access to national and international library and information resources and for sharing locally available resources with libraries all over the world using digital technology”.

Digitization helps in facilitating collaboration in form of resource sharing among libraries since no library can boast of providing all the materials needed by its clientele (Mohammed, 2005). Digitization has brought collaboration and access to otherwise inaccessible resources through a costly project (Akintunde, 2007). It makes the invisible to be visible according to (Fabunmi, Paris and Fabunmi, 2006). Digital projects allow users to search for collections rapidly and comprehensively from anywhere and at any time. Vakkari (2006) stresses that digitization enables academic staff to have access to journal articles at any time from their desktop computers. This development has undoubtedly increased scholars’ exposure to a broader literature than would otherwise be in a traditional library setting (Mohammed, 2013). It saves the time of library users and this supports Ranganathan’s fourth law of library science to “save the time of the reader” (Pandey and Misra, 2014).
Process of Digitization of Library Materials
Many contributions are made by researchers into what constitutes the process of digitization of library materials. The paper presents some of these contributions deemed necessary for this discussion. Fabunmi, Paris and Fabunmi (2006) give the following as process of digitization of library materials:

· Policy Enactment

Policy is usually referred to as a guiding statement. It is expected that the top management of the library’s parent organization should enact a policy on the project. The policy is to serve as reference point and guide for implementing the project. The contents of the policy should be specific and clear. It is not enough to state as a policy ‘To make our materials more accessible on the web”. Specification is needed particularly on the categories of users that will access the collection, the type of material(s) they may be interested in, how they will use it, how many people are envisaged to use it, the planned procedure for its advertisement, and the benefit of the material(s) to users and institutions. The library may consider sending out a survey to the project’s intended audience in order to learn how they are currently using the material, and how they might use it differently if it was digitized. Contacting other institutions that have digitized is also helpful.

· Policy Approval
Appropriate authorities must approve the project before implementation. In the case of a university, the approval of the university management must be sought. In research institutes, both the approval of the institute management and that of the governing council are important before embarking on digitization. This is significant because digitization is a very expensive endeavor. It is equally important to seek the approval of other funding agencies (If any) before implementation. Most digitization projects in advanced countries are sponsored by donor agencies. In the United States of America, for instance, the Central New York digitization project was supported by Library Services and Technology grant by the New York State library. 
· Planning, Budgeting and Monitoring
This stage is very essential. A planning committee needs to be set up. This committee will draw the plan and budget for the digitization exercise. The budget should include the following: salaries, wages and benefits; staff training; equipment and supplies; services, contracts and legal fees; overhead and indirect cost (including offices and workplace); maintenance, licenses, and communications charges; and contingency (setting aside about 10% of the total project for unexpected expenses).

· Administrative Decision on the Procedure to be Adopted
This is another critical stage in the process of digitization. Most digitization exercises failed because there was no clear–cut decision on the part to take. Decision has to be made on the mode of operation. That is, whether to just establish links with existing digital libraries or to digitize in-house or to contract it out. There is also the need to establish time limit at this stage.
· Sensitization, Psychological preparation and Retraining of Staff

It is common thing for people to resist change, in whatever form for the fear of the unknown. In most libraries, staff likes to resist digitization project. The fear may be that the success of the digitization exercise may affect their jobs adversely. Those who are not computer literate may not be willing to adjust. All these categories of people have their genuine reasons to resist. It is the responsibility of the library management to educate them and allay their fears.
· Copyright Permission

Selection of material for digitization should first be based on a clear understanding of copyright law and rights of ownership. Violation of copyright laws must be avoided. One of the most important selection criteria for digitization therefore will be the copyright status of the original material as physical ownership does not translate to right of reproduction. You must ask questions like “will it be possible to obtain permission to digitize”? After digitization, will the institution be able to protect the digital assets by managing the rights to their use? If the institution does not have the right to digitize, or the means to manage the digital assets, then digital project should not be embarked upon. But where copyright permission is granted, the date of approval and the name of the person who granted the permission should be entered into the database.
· Implementation and Trial Testing
Trial testing is important. Start with a few materials as examples to ensure the format and field are flexible and suitable. Usually a pilot digitization project should begin with a manageable collection. This collection may consist of photographs of all sizes or type or documents from one collection. The commencement of the project is determined by the outcome of the trial testing. If the trial testing is successful, the project can be commenced. There is gainsaying that data entry is rigorous, time consuming and very expensive (especially when sourced out). 
· Evaluation of Project
Periodic evaluation of the project by top library management is important. Evaluation reveals lapses that have to be addressed. Most libraries evaluate by using quantifiable figures or attempting to determine programs impact on the user. The number of items digitized does not actually measure success if the images are of low quality, hard to locate in a database or not interesting to the public.

However, the Cornell University Library / Research Department (2000) provide six practical stages for digitizing documents for a digital library. They are: Registering, Scanning, Optical Character Recognition, Proofreading, Formatting and producing the Final version.
· Registering 
Before scanning large number of documents, there is a need to first register them and use a filling system to keep their track. Failures to register the materials lead to misplacing hardcopies, losing files, skipping steps in the process of duplicating work. Registering also allow distribution of work among the digitizing team such that everyone knows what he/she is supposed to do, and he can fill in for another in case of absence.
· Scanning Documents
It is important to clean and dust off the documents to be scanned, making sure that all the papers are present and in right order. If your scanner is a sheet fed scanner, cut the document open to get individual sheets to feed through the scanner, you can rebid the document later if necessary. If you do not want to damage the document, you can photocopy each page and feed in the photocopy through the scanner, though this uses a lot of paper and reduces the quality of the scan. To scan a document on a flatbed scanner, place it face down on the scanner platen or put the pages into the sheet feeder. Then, in the software, choose a setting, resolution and colour and scan each page of the document at the setting you have chosen.
· Optical Character Recognition (ORC) 
What the optical character recognition software does is to convert scanned image into a text file that a world processor can read. In digitization, the optical character recognition (OCR) is very important especially in large scale digitization projects since it produces the text that is the basis of full text searches. A process by which characters typed or printed on a page are electronically scanned, analyzed, and if found recognizable on the basis of appearance, converted into a digital character code capable of being processed by a computer. (Reitz, 2004). OCR technologies cannot achieve 100% accuracy yet. For a better OCR %, a perfect quality of the scanned images and additional post correction is required.
· Proof-reading 
This is the act of making corrections to the documents text, and layout. This is done in two ways:
(a) comparing the scanned text on the screen with the hardcopy and entering the corrections directly into the computer. The word processor’s spell checker will help in spelling quickly;

(b) printing out the scanned text and comparing it with the original copy. Mark any corrections on the print out and enter them into the computer. This method may seem slower, but may be the best option especially if there are no enough computers for each proofreader.

· Reformatting
The Optical Character Recognition (OCR) sometimes produces documents that consist of straight texts, no columns, no headers and footers. There is therefore the need to reinsert by hand or correct where they appear on the page. Alternatively, you can adjust the setting of OCR program to preserve the layout of the page (in this case you do not need any correction on the page).
· Final Version
For many documents, there is always a need to add some information to the text so that readers can identify it easily. For a book, you must make sure that the book title, author or editor, publisher and the publication date are included. As for chapter in a book, you should include the title and the author of the chapter, and the original page numbers in the printed version of the book. And in the case of journal articles, you should include the journal title, the date, the volume and the issue number, the article title and the authors and the page numbers in the original printed journal. In other words, there is the need to add metadata to describe each document.

Furthermore, Ibinaiye (2012) describes the process of digitization of intellectual contents of the theses, dissertations and seminar paper at Kashim Ibrahim Library, Ahmadu Bello University to include sorting according to categories of materials, scanning (using 752 installment model of high status), capturing, reading and checking of spellings and saving of contents as PDF files. However, it must be reiterated at this juncture that the originals of the digitized materials must be kept safe. Asogwa (2011) warns that during the process of digitization, digital enhancements may be performed on copies to improve access, but unaltered version, the original analogue document or a digital version must always be kept.
Challenges of Digitization of Library Resources in Academic Libraries

Moreover, librarians all over the world acknowledge that digitization of library materials come with a lot of challenges. Librarians are faced with a quite number of limitations in their effort to digitize library materials for easy access. As such, scholars of library and information science have figured out those challenges that are inimical to the success of digitization projects in libraries, especially as they relate to developing countries. These challenges include and not limited to inadequate or lack of funds, unskilled manpower, inadequate infrastructure, etc. as presented below. 

· Legal aspects
This is related to intellectual property rights. There is a major challenge in complying with copyright, intellectual property rights and related issues like plagiarism (Warwick, 2008). Librarians must take precaution here. There is an increasing unease among members of the library community that copyright challenges will adversely affect the ability of libraries to provide digital collections and services. In 2010, it was estimated that twenty-three percent of books in existence were created before 1923 and thus out of copyright. Of those printed after this date, only five percent were still in print as of 2010. Thus, approximately, seventy-two percent of books were not available to the public (Van Le, 2010).

· Funding 

Digital projects are expensive. Huge investments in digitization projects cannot be disregarded. Many libraries heavily raise funds or separate their budget for this task. The NUMERIC survey on sources of digitization funding revealed that 62% of libraries fund digitization projects from their own resources and 30% from government programmes (Poll, 2012). But a considerable reduction of digitization cost is said to have been achieved with robotic scanners, which can digitize a book by turning its pages automatically (Colic, 2012). Funding for academic libraries in Africa is financed from the budgets of their parent institutions, which invariably comes directly from government subvention (Ubogu and Okiy, 2011). In Malawi, Mapulanga (2012) confirms the inadequacy of budgets for the University of Malawi Libraries and reports that the majority of them (80%) are funded below 6% of the university budget estimates. Okiy (2005) indicates that university libraries in Nigeria are among the few libraries that have  a clear policy on funding where they are allocated 10 per cent of the recurring annual budget of their parent universities, a result of the Federal Government and Academic Staff Union of Universities agreement of 1992.
· Technophobia

Due to inadequate skills in information technology, many librarians are conservatives and have phobia for computers. Due to generation gaps between the new and old professionals, computers are perceived as a threat to their status and expertise. Thus, they find it difficult to cope or measure up with the requirements of the electronic/digital age, and at the same time ‘too reluctant to jettison the old practice for new one’ (Ayoku, 2008).
· Technical Expertise

Inadequate technical expertise is prevalent in many developing countries. There is shortage of personnel/human capital to initiate, implement and sustain digitization project, and most African states are still lagging behind in technological and telecommunications infrastructure.
· Inadequate Power Supply

Frequent power outage constitutes serious bottleneck to digitization in Africa. This has the effect in damaging digital equipment and where there is generating set the cost of running them is prohibitive.

· Technological Obsolescence

The continuous changes in computer hardware and software cause technological obsolescence which is a threat to digitization and digital preservation. Technological obsolescence is caused by continuous upgrade of operating system, programming language application and storage media. 
Recommendations

In view of the aforementioned obstacles hindering effective digitization projects in academic institutions, the paper proffers the following recommendations for improvement:

· Academic libraries should draw up policies on digital libraries and ensure that the policies are ratified by their parent organizations for easy take off of the projects. Before embarking on digitization project it is important that the library considers whether the document is valuable enough to warrants the cost of digitization. There is absolutely no point of digitizing materials that are out of date. But old materials that can easily be damaged and rare materials can be digitized to allow users access to them without handing the originals. 
· It is equally important to consider how easy it is to digitize documents. Consideration of the physical characteristic of the document is imperative. Sustainability of any project depends to a large extent on the funding provided. Where library does not have adequate funds, a clear cut decision should be taken on the form of digitization to adopt. The library may simply establish links to existing databases instead of digitizing local contents. Any mistake here may run the library into serious problem. In the same vein, academic libraries, especially those offering the same courses like universities of science and technology, universities of agriculture, colleges of technology, colleges of education, polytechnics, etc., should form consortium with a view to financing digitization for their libraries for effective service delivery. 
· They should continue to approach philanthropies and other funding agencies such as Macarthur Foundation, Ford Foundation, Carnegie Corporation, etc., to assist in digitization projects and training of staff. Management of the digitization project is a difficult task. 
· The library management needs to consult libraries that had digitized their materials so as to learn from their experiences. This may guide against mistakes that may occur in the course of implementation. 

· Carrying along all the staff and library users can also be challenging. As earlier mentioned elsewhere in the paper, some staff will like to resist the change, particularly those that are not computer literate. This category of staff must be made to know the essence of the project to them, train and retrain them so that they can participate in the project and remain functional in a digital library. It must be understood that digital surrogates pose some risk. The principal risk posed by digital surrogates is that of disposing the original copy because one believes the digital surrogate to be a perfect substitute for it. 
· Digital surrogates also pose the risk of providing a partial view (of an object) that seems to be complete, and the risk of de-contextualization-the possibility that the digital surrogate will become detached from some context that is important to understanding what it is, and will be received and understood in the absence of that context. Therefore, adequate care must be taken not to omit or cut off any part of the original during data capturing. The surrogates must equally not be taken as more important than the originals.
Conclusion

The changes in information are rapid and unprecedented, and it is necessary for librarians to change with it.  It is in response to this global information change that academic libraries in Nigeria have been striving to meet up with the opportunities brought about by Information and Communications Technologies (ICTs) for effective and efficient service delivery and easy access to their materials. From its very beginning, digitization in libraries and other cultural heritage institutions has been considered a way of digital reproduction of analogue materials, and has been connected to provision of access to their holdings and building of their digital collections. 

However, the motivation of librarians to participate in digitization project should not only come from the desire to be carried along in the new information age, but also from commitment to serve. It is a common knowledge that users of libraries are migrating onto the Web for their information needs. As such, library services must also migrate with them if those needs are to be properly met. Unfortunately, this noble intention has being threatened by so many obstacles ranging from inadequate funding, poor supply of  electricity, inadequacy of infrastructure, inadequate staff with necessary ICT skills, etc. Nonetheless, libraries must rise to meet with the practical skills and the vision to implement digitization projects regardless of these challenges if they must be seen to be active partners in the new information age. It is hoped that these obstacles can be overcome if the recommendations offered above are looked into and duly executed.
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