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ABSTRACT 

Metadata is increasingly becoming essential for successful, quality digital preservation of 

information. Proponents of metadata management emphasize its importance in ensuring future 

access to the increasing digital information resources across different platforms, over 

substantially longer periods of time. However, with rapid advancement in the field of digital 

preservation, metadata management is a challenge because it is generated in a 

heterogeneous way. 

From this viewpoint, well managed metadata holds the key to avoiding the high cost of 

replicating metadata as well as ensuring the proper and efficient use of digital information over 

the long term with dynamic evolvements in related technologies. 

 

This study investigated issues associated with the application of metadata standards, creation 

of metadata, interoperability and metadata types, and where the metadata standards are 

applicable in preservation of digital information.  

The study further stressed the need for compliance to metadata standards by preservation 

institutions as it is important to ensure that the user community can find, understand and share 

data by finding and comparing common details of the data. 

Hence the issues raised in this study have helped to characterize the problem area in 

metadata management and also suggested possible areas for improvement .The study will 

further serve as a guiding framework for more detailed approaches in the management of 

metadata in the digital preservation of information.   

 

Keywords: Digital preservation of Information, Types of metadata, Interoperability and 

Metadata Creation. 
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CHAPTER ONE 

1.0 INTRODUCTION 

In general metadata is data that describes other data to enhance its usefulness users (Gelaw 

et al, .2006). It has emerged as an important way of creating order to distributed digital 

collections. Presently, the subject of metadata management is of great importance to libraries, 

museums and archives. Metadata is the modern day replacement for the catalogue that had 

emerged as an important component of the modern library which  is used as a canonical 

example of metadata albeit there are many other well-developed examples within libraries, 

museums, corporations and other institutions that emphasize intellectual digital assets as a 

central part of their stock-in-trade. It is not surprising that the development, maintenance and 

management of metadata are key activities for several institutions. It has enabled these 

institutions to describe, keep track of, provide access to and manage their preserved digital 

collections. 

 

Furthermore, the internet and institutional intranets have also provided impetus for developing 

metadata, as formal and informal digital document collections and information resources grow 

unchecked and compete for our attention as custodians. The key questions of how we find out 

about the existence of these distributed collections and how we can find the documents and 

other resources in them such as images, maps and any other information object that might be 

required by users (Gelaw et al,.2006). All these issues and more should be borne in the minds 

of those in the digital preservation field, to allow the creation and generation metadata 

representations and descriptions which will be a crucial order maker to preserved digital 

collections in these preservation institutions.  

 

According to (Christine, 2004) there is a need to involve curators and digital librarians in 

projects concerning the digital preservation of information in order to harness their skills in 

process of metadata creation and management. It is worth noting that over the last two 

decades there has been a tremendous shift in information and digital technologies and a 

radical change has been detected in the digital preservation landscape. As a result, this has 

led to an increase in the volume of digitally preserved information and changed the “modus 

operandi” in terms of preservation and access of these digital assets, hence the need to fully 
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involve curators, archivists and librarians with the relevant experience in all digital preservation 

activities in order adequately preserve these digital collections.  

 

Additionally, new information dissemination platforms such as the internet, intranets and other 

digital information repositories have contributed to making information more accessible to the 

designated user community, especially in libraries and archives of institutions, despite the 

variation of structures and formats that are used in the management of digital information 

resources of institutions, such as museums, archives such as doc, pdf, audio, xml and video 

information. This plays a significant role in their performance as well as their management. 

However, it should be noted that the variance in the file formats crucially impacts on the 

system integration, sharing and access of digital information in a given preservation 

environment and therefore the metadata used should be exhaustive in nature to address all 

these issues. 

 

It is also worth noting that as a result of emerging technical challenges in the digital 

preservation field, metadata is now widely used in the digital preservation of information for 

purposes of discovery and exchange of information over given electronic platforms. As Haynes 

(2003) contends, metadata is an extensively used approach in the organization of digital 

information which plays a central role in retrieval, preservation and interoperability between 

information management systems, document lifecycle, document and records management 

and content management systems. 

The importance of metadata management is further accentuated  by the fact that metadata are 

not useful  unless they are captured, stored and consistently managed in order to be uniformly 

accessible by users and software components (Vaduva and Dittrich, 2001).Furthermore, 

without effective metadata management, digital information is less valuable this concurs with  

(Nebert, 2001) who calls for effective management of metadata as it helps in organization 

,maintenance of the digital collections and avoids duplication effort by ensuring all digital 

collections are properly captured. 
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Further still, the quality of metadata describing digital information resources stored in 

information repositories is a necessary condition for a reliable and efficient operation of the 

repository. Since Metadata plays a critical role in the discovery of appropriate information 

resources it should be created and maintained based on well defined preservation procedures. 

This and many other requirements should be stressed in a given digital preservation 

environment bearing in mind the vast amount of digital resources which keep growing at 

exponential rates. 

Digital preservation functions depend on the availability of preservation metadata information 

that describes the digital content in the repository to ensure its accessibility to the designated 

community. Even though the requirements for metadata management have been generally 

recognized, there isn’t any generally accepted method on the definition of metadata 

management. While the Open Archival Information System (OAIS) reference model defines a 

framework with a common vocabulary and provides a functional and information model for the 

preservation community, it does not define which specific metadata should be collected or how 

it should be implemented in order to support digital preservation goals. 

1.1  Problem Statement  

Metadata plays an integral role in the digital preservation of information however; shortcomings 

exist in its management for example at the stage of its creation as most of it is incomplete 

since it is generated in heterogeneous ways. The above shortfall creates problems in the 

management of digital collections/objects as metadata is used for access, sharing and 

interoperability between information systems. Therefore there is a need for excellent 

procedural metadata management in terms of fitness for use and completeness in the digital 

preservation of information, in order to fulfil the needs of different users in the rapidly growing 

digital information environment. 

1.2 General Objective of the Study 

The overall objective of this study was to examine specific types of metadata and how they are 

managed procedurally.  
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1.3  Specific Objectives 

1 Identify the strategies used in metadata management; and  

2 Examine the strategies used in the management of metadata 

1.4 Research Questions 

1) Which strategies are used in management of metadata? 

2) Why are these specific strategies used in management of metadata? 

 

1.5 Justification of the Study 

Metadata’s   fundamental role in digital content management is now an important part of the 

global information construction, processing, restoring and managing. For example, in large 

distributed preservation systems avoiding bottlenecks is critical to achieving high performance 

and scalability. As a result of digital information explosion in the digital age so much 

information has to be preserved in a usable, authentic and accessible form.Hence, the need to 

ensure adequate procedural management of metadata in the preservation of digital objects. 

 

1.6 Scope of the Study 

This study was limited to administrative and technical metadata and its management and the 

role it plays in the preservation of digital information. 

1.7 Delimitation 

This thesis addressed several aspects of metadata management however, the problem area is 

big and metadata takes various types and forms. Therefore the study was limited to technical 

and administrative metadata in digital preservation of information because this type of 

metadata plays a central role in the ingestion, acquisition and rendering of digital objects 

especially at procedural level and most importantly allows easy access to digital objects if 

captured appropriately.  
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1.8 Significance of the Study  

a) The study will enhance knowledge in metadata management in the field of digital 

preservation of information. 

b) The study will also help librarians, archivist and curators to learn more about metadata and 

how it should be deployed in the preservation of digital information. 

1.9  Organisation of the Thesis  

          Thesis Disposition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter one  

 Abstract 

 Introduction 

 Problem statement  

 Objectives 

 Significance of study 

  

 

 

Chapter two 

Literature review 

 Metadata management 

 Types of metadata 

 Digital preservation 

  

 

 

Chapter three 

Methodology 

 Research approach 

 Data collection 

 Analysis 

Chapter four 

 Results presentation  

and finding about metadata 

management  

Chapter 5 

 Discussion of findings and 

recommendations 
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    Self developed 2010 

   Figure 1 disposition of thesis 

The Study is organised into five chapters. Chapter one introduces the study beginning with a 

brief introduction, stating the research problem, the objectives and research questions, the 

significance and scope of the study. 

 

Chapter two presents a detailed review of relevant literature written about Metadata 

Management Types of metadata, Digital preservation.  

Chapter three provides the methodology used to obtain data, its analysis, the factors taken into 

consideration, and the problems faced during the research.  

Chapter four deals (or discusses) with the findings and interpretation of the results, with 

respect to the research questions and objectives.  

Chapter five contains (could use “presents” or discusses) the summary of the main findings, 

conclusion and recommendations for further research. 
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CHAPTER TWO 

 

2.0 LITERATURE REVIEW  

2.1 Digital Preservation 

Digital preservation is an essential part in the management of information and institutions that 

are in the cultural heritage sector such as libraries, repositories and archives. These custodial 

institutions are always seeking for ways to incorporate digital preservation into their every day 

practices. Although there are generic approaches to long-term preservation, further research 

and development has shown that there is still a long way to go in order to address a host of 

issues in the digital objects cultural heritage domain.  In the digital preservation field numerous 

definitions for this concept have been presented. However, this research is going to adopt the 

definition of (Biswajit, 2006) as its exhaustive and directly connected to the issue of metadata 

management which is under investigation. 

 

According to (Biswajit,2006 pg.1) “digital preservation is defined as the managed activities 

necessary, for the long term maintenance of a byte stream (including metadata) sufficient to 

reproduce a suitable facsimile of the original document and  for the continued accessibility of 

the document contents through time and changing technology”. In many repositories today the 

vast amounts of information produced in the world are now for a large part digital and include a 

wide variety of materials such text; databases, audio, film, images which have to be accessed 

by users from time to time. 

 

It is imperative to note that these digital materials such as documents, databases and records, 

of all kinds are being converted into digital form especially those that were not born digital. This 

digitisation rush has been motivated and driven by powerful incentives such as making perfect 

copies of analogue objects to digital artefacts in order to publish them on a wide range of 

media and disseminate them over networks. Important still is the need to  ably  reformat and 

convert them into alternate forms for easy  searching  together with  their contents and also 

retrieval  for  processing  using  automated and semi-automated tools. However, the longevity 
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of digital content can be problematic for a number of complex and inter-related reasons 

ranging from policy to legal issues (Rothenberg, 1995b). 

According to Fox and Marchionini (1998) the prime objective of any preservation program is to 

ensure that information resources and collection of a preservation institution are readily 

available in the near and   long-term. Digital preservation has many different areas of expertise 

such as support to informational institutions like libraries and repositories, access, 

development and management of collections. Therefore, if these roles are not played well 

access to preserved objects becomes impossible and collections could potentially decay and 

disintegrate. Informational artefacts normally take the form of documents, data and records of 

all kinds in all media or formats, (Roberts, 1994) and the main reason for preserving 

informational artefacts is for purposes of retaining meaning. Therefore, for a document to 

function in its original form and function when it is accessed there is need to recreate the 

integral characteristics to ensure that it remains understandable and authentic. This renders it 

credible to other users and more so provides evidential value and the different meanings it may 

have conveyed to the original users. 

 

Policy and strategy play a very big role in the digital preservation of objects as they help to set 

operational guidelines to ensure retention of authentic and accessible digital objects. Policies 

help to mitigate managerial flaws and also address challenges and any potential threats to the 

system Fox and Marchionini (1998). Note should be taken that it is impossible to define and 

exhaust  all the requirements applicable for all digital preservation needs, since digital 

preservation requirements depend aspects such as  the type, size and amount of data and 

above all  the goals of each collection  organization, regarding the reuse of data. However, 

generic and common requirements that can be surveyed based on what someone in the future 

would require from digital objects stored and preserved today.  

 

According to (Barateiro, et al. 2009), digital preservation requires that a copy or representation 

of any preserved digital object endures over the lifetime of a system which is usually unknown 

but may be as long as decades or even centuries which renders the object reliable .Therefore, 

a digital preservation system must be designed to store data indefinitely without suffering any 

data losses and also ensure that future user access the information when it is sufficiently 
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trustworthy. Usually this requires the authenticity assurance of digital objects which is already a 

common requirement for tangible digital objects in any digital preservation environment.  

(Barateiro, et al. 2009), cogently argues that the provenance of digital objects should be 

ensured especially its creator or entity responsible for it. Moreover, it is crucial to ensure the 

integrity of digital objects, guaranteeing that their informational content was not modified; this 

ensures that future users are able to obtain the preserved information in its original form as its 

creators would want. This requirement encompasses several challenges, since a digital object 

to be explored, require a technological context defined by specific software and in some cases 

even by specific hardware.  

Scrutiny should also be put on those collections and environments that are dynamic in nature. 

These systems should be technically scalable to face the rigours of evolving technology which 

would permit the addition of new components through incremental updates. The collection that 

might be static can also have a fixed data size. Although it will not be necessary to add new 

components to increase the storage capacity, it may be necessary to replace existing 

components with those that have more recent technology to reduce on the cost of maintaining 

collections that have experienced technological disruptions. Fortunately, the usual 

requirements of normal storage systems are not crucial in digital preservation for example data 

updates which are rare because objects in digital preservation systems are supposed to 

remain unchanged. Almost all right accesses to the repository are to either ingest new objects 

or rewrite the exiting objects in new migrated formats. 

(Barateiro, et al. 2009) opined that, all digital  documents possess inherently distinct collection 

of core digital attributes that must be retained, such  as their capability to be copied perfectly, 

accessed without geographical  constraint, disseminated without any  incremental cost given 

the existence of appropriate digital infrastructure and machine to render them .Therefore, any 

digital preservation initiative in a library, repository, museum or any data preservation 

institution should have the adequate metadata of its digital assets to aid resource discovery 

across the platforms on which the digital artefacts are preserved.  
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2.2  Metadata 

It is hard to discuss digital preservation of information today without encountering the term 

metadata. The canonical definition of metadata  “data about data” is not particularly helpful in 

exhaustively  explaining what metadata is and how it is used, but fortunately  more informative 

definitions are available for example like this one from National Information Standards 

Organization.  

 

According to NISO (2004 pg.6), “Metadata is structured information that describes, explains, 

locates, or otherwise makes it easier to retrieve, use, or manage an information resource”. 

Metadata is often called data about data or information about information by various authorities 

in the field of digital preservation”. Metadata as a term is used differently in different 

communities; some use it to refer to machine understandable information, while others use it 

only for records that describe electronic resources. In summary metadata is the core of any 

information retrieval system and therefore it has profound implications for any digital library and 

repository that carries out preservation of digital artefacts. Hence, the choice of a metadata 

schema and how it is managed underpins any such library's ability to deliver objects in a 

meaningful way to its user community and greatly affects its long-term ability to maintain and 

preserve its digital assets (Gartner,2008). 

 

Furthermore, such information enables us to have a good idea of the digital object before 

actually accessing it from a particular repository or archive. This proves useful in situations 

where accessing the object is costly. For example, if the object that we want to access is a 

document (digital object) of several megabytes and we know it would be less costly as 

opposed to when a download is made only to discover that the wrong information object was 

downloaded. In this case, the descriptive information in the metadata can prove helpful in 

ascertaining the content of the digital object for example the metadata that describes the digital 

file uploaded in fronter such as the date, time and type of file for example audio, video or text 

file and which software can be used to render it in order for it to be accessed by the students, 

teachers and researchers at LTU in this case the user community.  
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In the digital preservation environment, metadata is commonly used for any formal scheme of 

resource description, applying to any type of object, digital or non-digital  such was the case in 

traditional library cataloguing where; MARC 21 and AACR2 were metadata standards 

.However, with the advent of electronic resources other metadata schemas  have been 

developed to describe various types of textual and non-textual objects these  include published 

books, electronic documents, archival finding aids, art objects and scientific datasets to 

mention but a few(NISO,2004) . 

Most of the library and information science literature of the past few years, points to numerous 

views about the significant role of metadata in meeting the most pressing needs and 

challenges of digital resource preservation. This is qualified by (Moen,2001) who stresses the 

linkage and integration of different platforms and digital information resources into a single 

unified resource to allow access to these repositories at any time and place by designated 

users.  

 

Several metadata initiatives provide detailed and descriptive information about a digital 

resource to facilitate discovery by users Gelaw et al, (2006). However, digital resources/objects 

differ thus their description in a consistent manner is a complex task what is consistent though 

is that metadata is an essential component of digital preservation given the evolving networked 

information environment. But each of these preservation communities view metadata with 

noticeably different perspectives.  

2.3  Technical Metadata 

NISO (2004,pg.6) defines technical metadata as that which “includes technical information that 

applies to any file type, such as information about the software and hardware on which the 

digital object can be rendered or executed or checksums and digital signatures to ensure fixity 

and authenticity”. Technical metadata also includes content type-specific technical information, 

such as image width for an image that could be embedded in a document or elapsed time for 

an audio file”. 

Technical metadata is a key component of a comprehensive body of metadata necessary for 

digital preservation. While technical metadata is a subset of preservation metadata deemed 

necessary to achieve the long-term viability of a digital asset, it has often been called the first 
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line of defence against losing access to a digital file. Technical metadata ensures that the 

information content of a digital file can be resurrected even if traditional viewing applications 

associated with the file have vanished. Further still, it provides metrics which allow machines 

as well as humans to evaluate the accuracy of output from a digital file. The data set in its 

entirety supports the management and preservation of digital objects throughout the different 

stages of their life-cycle. At this point, capturing technical metadata tends to be a manual, time-

consuming process. Many cultural heritage institutions subscribe to the value of recording 

technical metadata, yet few have the ability to capture the technical properties of files of the 

digital objects they intend to preserve even at the most basic stage of preservation. The 

conundrum is obvious as cultural heritage institutions many times face the challenge of 

inadequate skilled staff to hand-capture metadata vital for preservation, and also do not have 

the staff to recreate the files if they lose access. This leads us to the issue of securing long-

term access to digital information which becomes the linchpin in the preservation community’s 

ability to continue on the path of providing broad access to digital collections. It is against this 

background that the cultural heritage community has been working and consequently made 

great strides in developing and adapting standards on the cutting edge of digital preservation.  

 

2.4  Administrative Metadata 

According to NISO (2004 pg.6) administrative metadata “includes provenance information of 

who has cared for the digital object and what preservation actions have been performed on it, 

as well as rights and permission information that specifies, for example, access to the digital 

object, including which preservation actions are permissible.” 

 

Administrative metadata documents the life-cycle of digital objects  and may sometimes 

include information that is external to the information object such as acquisition information, 

version control, policies, audit trails, ownership and reproduction tracking of the digital 

resource. In long-term digital preservation, metadata aids in efficient management and 

administration of the digital object throughout the preservation period. Examples of this type of 

metadata may be data captured by the “Rights” element of the Dublin Core metadata standard 

and the “Access Constraint” element of the Directory Interchange Format (DIF) metadata 
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standard (NISO, 2004).  Administrative metadata may also include the physical characteristics 

of digital objects such as hardware and software documentation and digitisation information of 

a digital resource.  

 

2.5  Importance of Metadata in Preservation of Digital Objects  

Metadata has several roles it plays in a digital preservation environment but as has been   

mentioned before these roles of using metadata are diverse. It is difficult to point to which is 

more significant than the other but universal consensus among various scholars seems to 

have settled on identical ones which include the following.  

 

2.5.1  Rendering of Digital Objects 

Rendering of digital objects is very important. Therefore, if digital objects are to be rendered by 

any repository preservation metadata has to be present as the objects depend on this 

technology. This concurs with (Lavoie, 2005) argument of objects not being directly accessible 

because of a complex technological environment of different software application and 

hardware which act as an intermediary between the objects and the users. That is why 

metadata is required to help in the rendering and use digital objects to end users in a more 

intelligent way. Therefore, both the means to render and use a digital object should be 

preserved, (Lavoie, 2005) hence the need to capture the details of a particular  technological 

environment of an archived digital object to ensure that digital information  remains available to 

end users in an understandable way  and this is only possible  with the help of metadata.  

2.5.2  Preservation and Persistence  

Digital objects should be able to survive through migrations of successive computer 

generations of hardware and software.  Therefore, it is important to preserve and manage the 

metadata that is generated well, (Lavoie 2005). This enables the digital objects to exist 

independently of the system that is currently being used to store and retrieve them. 

Preservation activities should therefore be inclined towards the capture and documentation of 

the technical, descriptive and preservation metadata clearly showing how it was created, the 

behavioural aspects and how it relates to other information objects. More so, access to these 

information objects in an understandable way overtime will also be vital to have the 
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preservation   metadata migrated to ensure that the connection between object and the system 

is maintained.  

2.5.3  Documents Provenance and Authenticity 

Digital objects are highly mutable given the technological changes they are exposed to. 

Therefore, because of this volatile nature they are susceptible to alteration; hence to prevent 

them from such changes metadata has to be well managed as it also helps to record previous 

audit trails of a digital object. Normally these changes are either by accident or design, but can 

have far reaching consequences regarding the look, feel and functionality of a given digital 

object, (Lavoie, 2005). Far from this ,digital storage media changes at an exponential rate 

which results into a short  life span  thus  raising  the danger  of  bits decaying  which  

gradually leads to the  erosion of stored bits  that  culminates into  partial or even complete 

loss of information.  

 

Preservation processes tend to alter the form and function of a digital object for example, 

migration of objects from one format to another in order to allow these digital objects to remain 

stable in the face of changing technologies. For these and many other reasons, it is important 

for an archived digital object to be accompanied by metadata documenting its origin and 

genuineness in particular such as its salient characteristics at the stage of creation, together 

with how those characteristics have been altered over time, this should include who has done it 

and the reasons why it was done. This becomes important especially in domains such as 

electronic record-keeping, where evidence regarding the content value of a digital object the 

must be preserved and validated by the custodians of digital assets. 

2.5.4  Coordinate Long-term Actions 

Digital preservation metadata is important because digital objects are bound by intellectual 

property rights (Lavoie, 2005) mainly because of the brief shelf life of digital storage media and 

obsolescence of modern technology. Digital preservation actions are preventative in nature 

and work towards aversion of damage as opposed to repairing it. Therefore, in-case a digital 

file is corrupted or the means to access it is lost, all its contents may be lost forever. In light of 

these considerations, it is recommended that digital preservation takes place right from the 

early stages in the information life cycle and while the material is still under copyright. So rather 

than operating with a free hand, preservation repositories must often work within limitations 
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imposed by currently binding property rights that  clearly spell out  acceptable preservation and 

access policies.  

 

The impact of intellectual property rights on digital preservation varies across contexts and can 

be manifested in complex ways for example, even if the archived content is being used by the 

general public, it is still important to attach rights to the software that is required to render that 

particular digital object to a given community. For these reasons, it is important to document 

the intellectual property rights associated with an archived digital object in order to ensure 

long-term preservation actions and coordination with any rights restrictions binding on the 

object. These and many other reasons are why preservation metadata is an important and 

indeed an essential component of most digital preservation strategies.  

 

Further still it is important to note that metadata addresses the legal aspects of any digital 

preservation scheme .Metadata allows repositories to track the many layers of rights, licensing, 

and reproduction information that exist for original items as well as for their related information 

objects and the multiple versions of those information objects, (Baca, 2008). In this way it helps 

to document and fulfil legal or donor requirements that have been imposed on original objects 

and their surrogates for example, privacy concerns, restrictions on reproductions and 

proprietary and commercial interests 

 

2.5.5  Retention of Context  

Metadata helps in retention of context (Gilliland, 2008). Most preservation institutions such as 

museums, archive and library repositories do not simply hold objects but also the other 

attributes related to that object.  This is done in tandem with capture and management of 

metadata of the objects being preserved. Therefore, metadata is crucial in management of 

collections of objects that have complex relationships among themselves and a variety of 

associations with the user community. In the digital world many times a single object from a 

collection can be digitised and then the digital surrogate is given different metadata 

(cataloguing information in this case) and how it relates to the parent copy resulting into an 

isolated information object.  
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Metadata therefore, should be well managed as it plays a crucial role in documenting and 

maintaining important relationships such as the circumstances in which the object was 

preserved. This helps to indicate the authenticity, structural and procedural integrity and above 

all how complete a preserved information object(s) is. A case in point is an archive, by 

documenting the content, context and structure of an archival record, metadata in the form of a 

repository finding aid is what helps to draw the distinction that the record is from de-

contextualized information, (Gilliland, 2008). 

 

2.5.6  Interoperability  

According to (NISO, 2004), describing a resource with metadata allows it to be understood by 

both humans and machines in ways that promote interoperability”. (NISO, 2004) defines 

interoperability as the “ability of multiple systems with different hardware and software 

platforms, data structures, and interfaces to exchange data with minimal loss of content and 

functionality”. This implies that preserving institutions use already existing metadata schemas 

with uniform methods of standards exchange and crosswalks between schemas, which 

enables resources to be searched seamlessly across different networks. 

 

 It is imperative to note that two approaches to interoperability are cross-system search and 

metadata harvesting. According to NISO (2004), the Z39.50 standard is commonly used for 

searches between systems. Those who implement the Z39.50 standard do not share metadata 

but append their own means of searching to a common set of finding tools. However, a 

contrasting approach is taken by the Open Archives Initiative which suggests that all data 

providers to translate their local metadata to a common core set of elements which exposes it 

for harvest (NISO, 2004). From this a search service provider gathers the metadata into a 

consistent central index to allow cross-repository searching regardless of the metadata formats 

used by participating autonomous repositories or systems.  

 

2.5.7  Multi-versioning 

Gilliland, (2008) also contends that metadata helps in creation of different versions of a digital 

object. The existence of information about surrogates of cultural objects in digital form has 

heightened interest in the ability to create multiple and variant versions of information objects in 
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the field of digital preservation. In this they suggest the process of creating both a high-

resolution copy of a digital image for preservation or scholarly research purposes or a brief 

low-resolution image that can be rapidly transferred over a network for quick reference 

purposes by the user community. However, it may involve creating alternative forms to be used 

for example in publications and exhibitions. Specifically, in either case there must be metadata 

to relate the multiple versions of a given information object and to capture what is similar and 

dissimilar about each version. The metadata must also be able to draw a distinction between 

qualitative differences of various digitised versions and the original physical object. 

 
There are many reasons as to why metadata is an essential and indeed an important 

component of many if not all digital preservation processes as it enables digital objects to be 

self-documenting over time and therefore positioned for long-term preservation and access 

despite the change in  ownership of digital objects, their custodianship and  technology in 

many institutions the world over. 

 2.6     Interoperability in Digital Preservation  

According to (Gilliland, 2008) Interoperability is “the ability of different types of computers, 

networks, operating systems, and applications to work together effectively, without prior 

communication, in order to exchange information in a useful and meaningful manner”  based 

on the above definition it is evident that interoperability has three aspects. There are three 

levels of interoperability that is the semantic, syntactic and structural aspects of a given 

repository or information resource of a given preservation community. 

 She defined “Semantic interoperability as the process of analysing the definitions of the 

elements or fields to determine whether they have the same or similar meanings” He  

propounds that at this level of interoperability, crosswalks support the ability of a search engine 

to query fields with the same or similar content in different databases. Structural interoperability 

“refers to the presence of data models or wrappers that specify the semantic schema being 

used” (Gilliland, 2008). For example, the Resource Description Framework (RDF,) is a 

benchmark that is used in the definition and description of metadata to be shared by different 

communities in the field of digital preservation. 
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“Syntactic interoperability,” also called technical interoperability, refers to the ability to 

communicate, transport, store, and represent metadata and other types of information between 

different systems and schemas, (Gilliland, 2008) For example in the Dublin core syntax which 

is reduced to arrangements of single terminologies in the form of entity relationships using 

triples. In this context syntax is the grammar that conveys semantics and structure for example 

XML which is a mark up expression for structured data on the web, (Veltman, 2001). 

 

However, the goal of this section and study is not to exhaustively discuss the various types of 

interoperability as it would be derailing, although a brief description of them helps to shade 

some light on the various types of interoperability in metadata management and also guide and 

position the discussion about interoperability. The definitions above point to the importance of 

interoperability in digital preservation and metadata management and it divergent aspects.  

As a result this diversity, enormous challenges are created to the users as well as the 

custodians of particular digital resources or repositories. It is until devices are developed to 

attain interoperability that it will be possible to facilitate data exchange and sharing prepared 

according to different metadata schemas and to enable cross-searching of the collections. 

In recent years, a lot of effort by many players and stakeholders in the digital preservation 

community has been geared towards achieving interoperability among different metadata 

schemas and their applications. However, (Day, 2003) argues that many metadata standards 

and formats have been developed to support the management and preservation of digital 

objects has left us with several questions about interoperability of systems in the digital 

preservation of information. For example, several questions in line with the above factor have 

been raised ranging from coping with existing standards and formats, the possibility of 

exchanging of data between different systems despite the rapid technological changes and 

many more of these questions. 

 It is such questions that should be raised by any preservation community as they help to 

stimulate thinking from various corners within the digital preservation  family to address the  

ever growing   interoperability conundrums as they  cannot be divorced from any preservation 

initiative since  sharing of data has to take place within the different preservation communities.  
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From an idealistic point of view, a uniform standard approach would ensure maximum 

interoperability among resource collections, (Chan and Zeng 2006). 

This can only be possible if the resources housed within a particular repository are limited to a 

single user community. For this we can address ourselves to schemas such as Dublin core or 

MARC which maintain a certain level of consistency. However, in the words of Chan and Zeng 

(2006) this method is not as exhaustive as it should be since it is rendered unfeasible, 

particularly in environments which are heterogeneous and serve different user communities 

across electronic platforms where components or participating collections contain different 

types of resources already described by a variety of specialized metadata schemas.  

 

Uniformity of metadata standards can only be possible in the infancy of a digital repository and 

this is so, because ultimately different users adopt different schemas which are integrated into 

a given system by the participants.  MARC and Dublin core metadata standards have been 

used in union catalogue of library collections especially for theses and other academic 

research in many academic institutions. The DCMI (Dublin Core Metadata Initiative) metadata 

registry contains information on Dublin Core terms and the relationships between them with the 

sole purpose of aiding resource discovery, extending the existing meaning of a given digital 

object and to facilitate the creation of new vocabularies for that particular digital object". There 

are a number of other schemas that are used within the preservation community especially for 

digital collections. However, particular preservation communities can come up with their own 

schemas in the preservation and exchange of digital objects to allow interoperation with other 

systems.  

To achieve interoperation of systems in many communities the use of different strategies is 

important, as a single strategy may not be sufficient to facilitate the exchange of data between 

systems. This is in agreement with what Chan and Zeng (2006) suggested in one of their 

submissions that, implementing interoperability between systems at different levels such as the 

schema level, record level, and repository level to facilitate the data exchange of between 

different systems is central to any function of metadata management  
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              The Schema level 

 

  Source: Chan and Zeng (2006)  

   Figure 2- interoperability at schema level 

2.6.1  Schema Level  

In    Figure 2 above Chan and Zeng (2006) describe the possible processes that can be 

undergone from creation of schemas to the time they can be applied or in integrated 

repositories.  In the model above the stages indicate a situation where the preserving 

institution/body developed its own schema and used it on different records that reside in it 

.Therefore, the different elements from different schemas are incorporated in the process of 

assigning metadata.  

 

The application profile is a combination of different schemas in this case A, B and C which sets 

an element to be applied to the records. This helps to emphasize the fact that two or more of 

the current databases that contain metadata records can be exchanged or integrated based on 

the matching elements of the schemas involved in the preservation process. As indicated 

before there is a merger of existing metadata collection, hence an amalgamation of schemas 

which allows interoperability to be achieved at this level. 

2.6.2 Derivation  

In connection to what Chan and Zeng (2006)’s argument, the author also holds  the view that 

in this method, a new schema is derived from an existing one.  In this case a simpler schema 
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can be derived from a more complex schema such as MARC format.  This method would apply 

to many digital databases where different components have different needs and different 

requirements regarding description details of a digital object or digital resources. Derivation of 

individual schemas is done to ensure interoperability and this includes specific methods such 

as adaptation, modification, expansion, partial adaptation, translation and many other methods 

and in each case, the new schema is dependent on the parent schema .It therefore follows, 

that in derivation similar basic structure and common elements are maintained while allowing 

different components to vary in depth and details. 

 

An example, of TEI Lite is highlighted and is derived from the full Text Encoding Initiative (TEI) 

a community that is text centric as it mainly lays emphasis on development and maintenance 

of standards to help in the representation of text in digital form. There is also a similar 

approach to derivation which is translation .This transforms an existing schema into a different 

language. In this method   content remains largely the same as the parent schema. An 

example of this is Dublin Core element set which can be different language as suggested by 

Chan and Zeng (2006). Therefore, this approach examines how a particular schema evolves 

albeit retaining its inherent attributes.  

 

               Source:  Chan and Zeng (2006) 

Figure 3 Derivation,  

This is also another variation is the adaptation of an existing schema with modifications to 

cater for local or specific needs. Therefore, extensible metadata systems must allow for 

extensions and expansions so that particular needs of a given application can be 

http://www.dlib.org/dlib/june06/chan/06chan.html#TEI
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accommodated in future. Further still rare Materials Descriptive Metadata such as those 

developed by the Peking University Library are also some of the examples and these particular 

ones are derived from Dublin Core, Chan and Zeng (2006). Many other elements in regards to 

metadata do exist but only a few of them have been listed as examples as they all can’t be 

exhausted in this discussion.  

2.6.3  Application Profiles 

Day (2002) defines “an Application Profile (AP) is a declaration of which metadata terms an 

organization, information resource, application, or user community uses in its metadata". 

Application profiles combine existing schemas into a single package designed to suit the 

requirements of a given application but retain interoperability with the original schema at the 

same time. This implies that such adaptations may entail the expansion of metadata elements 

which serve a given user community but not necessarily utilizable in another or wider 

community (Duval et al, 2002). However, to meet individual needs and a wider user community 

a set of instructions and procedures have to be in place to cater for different user groups within 

that community.   
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    Chan and Zeng (2006) - 

Figure 4- an application profile consisting of metadata terms. 

As shown in figure 4 above application profiles  are composed  of  different metadata elements 

derived  from more than one metadata schemas that are already existing  which are then  

joined  into one   multifaceted schema by implementers .This is meant to make the application 

profile  as robust as possible  but also retain interoperability with the base schema . After this 

amalgamation has been done, it is then utilised for a particular local application (Heery and 

Patel 2000).An example of this that is cited is, the Australasian Virtual Engineering Library's 

AVEL Metadata Set which consists of nineteen elements.  

However, it should also be noted that an application profile (AP) may also be based on a one 

type of   schema but can be modified to suit the needs of different user communities. DC-

Library Application Profile (DC-Lib) is one of those schemas and it  exhaustively  spells out  the 

use of the its  elements as  set in libraries and other related applications and projects 

associated to digital preservation which  in most cases are  used by government institutions.  

2.6.4  Cross Walks 

A crosswalk (Figure 4) is referred to as the mapping of the elements, semantics, and syntax 

from one metadata scheme to those of another" (NISO, 2004). Cross walks are used 

universally in many digital preservation communities to enable interoperability between and 

among metadata schemas. This method begins with autonomous metadata schemas such as 

DC and MARC. From these mapping is done to facilitate a crosswalk between the differing 

schemas and this normally is made possible by looking out for equivalent terms and 

refinements.  

Note should also be taken as  different terms can be used in reference  to certain aspects  

such as field name, label, tag, identifier  and many other terms that the repository many deem 

appropriate. The mechanism used in crosswalks in any preservation environment is usually a 

chart or table that represents the logical  mapping of data elements in one data model (source) 

to those in another model (target) based on the similarity of functions or meaning of the 

elements, (Gilliland, 2008). 

file:///C:/Users/Hp/AppData/Roaming/Microsoft/Course%20literature/Metadata%20interoperability.html%23AVEL
file:///C:/Users/Hp/AppData/Roaming/Microsoft/Course%20literature/Metadata%20interoperability.html%23DC-Lib
file:///C:/Users/Hp/AppData/Roaming/Microsoft/Course%20literature/Metadata%20interoperability.html%23DC-Lib
file:///C:/Users/Hp/AppData/Roaming/Microsoft/Course%20literature/Metadata%20interoperability.html%23NISO
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                 Table 1 Example of crosswalk of a subset of elements from different Metadata Schemas 

 

Source: Gilliland, (2008). 

 Table 2 Example of a cross walk: MARC21 to simple Dublin core 

 

Source: Gilliland, (2008)). 

Crosswalks allow data with contents of elements defined in one metadata standard such as 

DC   to be convertible to a different metadata standard such as MARC and this is done by 

looking out for some kind of logical or semantic relationship in the schemas. This enables a 
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variation of collections to be searched concurrently with a single interrogation of the system as 

if they were a solitary database. This resulted from major efforts in metadata mapping in digital 

preservation which has produced a significant number of crosswalks. Note should be taken 

that most schemas if not all have created crosswalks to popular schemas such as DC, MARC, 

LOM and many other genre of schemas. Specifications about metadata may include 

crosswalks to a previous version of a schema as well as to other metadata schemas. VRA 

Core 3.0 is one example of this as it lists mapped constituent attributes in target schemas VRA 

2.0 (an earlier version), CDWA and DC as shown in the table below. It is worthwhile to note 

that the predominant method used in cross walking is direct mapping among elements of 

different schemas which helps to simplify the arrangement and relations of the different 

schemas to facilitate interoperability. 

However, more emphasis should be put on the two approaches which have been used in cross 

walking practice as propounded by (Chan and Zeng, 2006) who argue that for the absolute 

cross walking approach to materialise, exact mapping between the metadata elements is 

necessary such as, vra.title → dc.title) which is the source schema (VRA Core) and a target 

schema Dublin Core this would help to show the difference in the metadata schema as shown 

in the table below.  

Table 3; Absolute and relative cross walking 

 

   Chan and Zeng (2006)  

However, the downside to this is that no two schemas can be thoroughly equivalent hence in 

such a scenario no cross walking takes place such as, vra.technique → (empty space) as 

metadata standards are developed independently, see figure 5 below. In this case absolute 
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cross walking ensures the equivalency of elements, but is limited when it comes to data 

conversion given such complexities, (Chan and Zeng, 2006). Cross walking between schemas 

has its shortcomings such as DC which has one single title element, if it is a cross walked with 

MARC there would be lumping of titles without distinction. 

For cases where a source schema has a richer structure than the schema being targeted there 

is a likelihood of living out data values in name spaces that cannot be mapped relative cross 

walking can help mitigate this shortcoming   by   mapping all elements in a source schema to 

one single element of a target schema, regardless of whether the two elements have 

equivalence in meaning or not for example, vra.technique → dc.format) as (Figure 5) shows. 

The relative cross walking approach appears to work better when mapping from complex to 

simpler schema in preservation systems for example from MARC to DC, but not vice versa 

however this also has its challenges as mapping of elements that do not share the same 

meaning is done.   

 Variations in degree of equivalency is one of the notable challenges in cross walking (Zeng 

and Xiao (2001), for example a crosswalks of  oneof one-to-one, one-to-many, many-to-one, 

and one-to-none. Situations like these occur in many metadata crosswalks as levels of details 

may broaden from the integral attributes of elements-only to elements-plus-qualifiers which in 

my view can cause a mix up during the process of cross walking. However, usually only the 

names of the elements and their definitions are taken into consideration in a crosswalk to avoid 

any kind of unnecessary mix up in the process. 

 

  Source: Zeng (2001). 

 Figure 5 different degrees of element equivalency in cross walked schemas.  
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2.6.5  Switching Across 

While cross-walking works well when the number of schemas involved is small, mapping 

among multiple schemas is an  extremely tedious task which is  susceptible to error given  its 

requirement of  enormous intellectual effort and in-depth knowledge of the associated schema 

by any preservation institution or community of curators and preservationists, Chan and Zeng 

(2006).For example as shown in figure 6 above, a single -way crosswalk requires a single 

mapping process such as (A→B), while a double crosswalk requires double mapping 

processes (A→B and B→A). This process becomes  more difficult  when more schemas are 

involved as accuracy is hard to achieve while the switching across is taking place .However, 

this doesn’t render the method unfeasible as many of these methods have shortfalls and more 

so mitigation measures such as harmonization of standards  are always crafted to address 

these issues. Hence as a result of  switching schema whether new or existing for the case of a  

four-schema crosswalk twelve or (six pairs ) of mapping processes in that particular system 

would be required to allow interoperation as it is shown in figure 7. It is pertinent to note that 

this method has become well accepted solution in digital preservation as it facilitates 

interoperation of systems regardless of the schema being used.  

 
    Source: Chan and Zeng (2006) 

Figure 6: Switching-across when multiple schemas are involved 

Interoperability is achieved by use of one particular schema as a switch to trigger the mapping 

with different schemas. This method takes the form of pair discovery among groups where an 

individual metadata schema is mapped to the switching schema which helps interoperability to 
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take place in a system for example Dublin Core is normally used as a switching schema in the 

switching across method. Below is a figure showing   Getty's crosswalk in which seven 

schemas all crosswalk to CDWA.  

Table 4 Metadata Standards Cross walks 

 

Source:http://www.getty.edu/research. 

However ,note should be taken that  switching across has its shortcomings resulting from 

generic, simplistic and a lack of rich semantics in the schema  such as Dublin Core as it 

usually leads to information loss since metadata elements cannot be mapped accurately to a 

general model with very broad semantics 

2.6.6  Metadata Framework 

In layman’ language a framework is a structure or standard upon which various digital objects 

can be integrated. In the words of Chan and Zeng (2006) “A framework is a skeleton upon 

which various objects are integrated for a given solution”, see (Figure 7 below). Based on the 

above definition(s) , digital preservation communities need to embrace the concept of a frame 

work around which preservation activities can be motivated and standardised especially in 

areas where different schema  are used in the process of preservation . A framework would 

work as a campus in guiding, co-ordinating and harmonising the differing frameworks since 

most of them are worked on in isolation. Once this is adopted and practised there is a certain 
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level of cross –organisational coordination which is achieved hence allowing interoperation to 

take place without many glitches. This is why the continued research finally gave birth to 

certain frameworks such as (OCLC/RLG Working Group on Preservation Metadata, (2002) and 

the OAIS (2002) model for digital archiving. This was all in bid to create some consensus 

among several experts and practitioners who ultimately apply them to a broad range of digital 

preservation activities.  

 

       Chan and Zeng (2006) 

 Figure 7: Metadata frameworks. 

More examples of the metadata framework include currently DLESE (Digital Library for Earth 

System Education) Discovery System and many other types which have been created 

alongside it to allow interoperation between organisations. Metadata frameworks tend to cover 

the technical ,descriptive and administrative aspects of information objects housed in different 

repositories .Therefore it is worth noting  that these and many more frame works help to create 

order and institute standards in the field of digital preservation but most importantly aid 

interoperability between preservation systems. 

2.6.7  Metadata Registry  

A metadata registry is a central location in a repository or archive that defines different 

schemas (Gladney, 2007 p.130). Therefore, a metadata registry strictly collects information 

regarding different schemas within a given repository or digital preservation system. The 

capture of different schemas in a registry is important because the same metadata terms are 

used to capture different elements which  is a prerequisite step in any new metadata schema 

http://www.dlib.org/dlib/june06/chan/06chan.html#OCLC
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development process for any given repository or digital archiving system. Therefore, the 

presence of a metadata registry application allows the wider adoption, standardization and 

most importantly the interoperability of digital systems as it allows discovery and reuse, across 

diverse disciplines and communities of practice in digital preservation “(Dublin Core Metadata 

Registry).  

Metadata registries play the central role in resource discovery of a given digital preservation 

system because they provide the means to identify and refer to established schemas in the 

digital preservation process.  It follows therefore that metadata registries will contain or link to 

important controlled vocabularies from which the value fields can be selected qualifies the 

many preliminary functions that are attributed to metadata registries such as registering, 

publishing, and managing schemas and application profiles, as well as making them 

interrogatable.  

 

   Chan and Zeng (2006) 

Figure 8: Metadata registry of different schemas,  
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As Duval et al (2002) pointed out the development of more metadata and application profiles 

will require continued management and disclosure of the key roles played by registries. Indeed 

what Duval et al suggest is true because of the ever increasing development and changes in 

the digital preservation field. More so, these are taking place in both the administrative and 

technical arenas of metadata management.  

 In conclusion it is important to note that in the open, networked environment that 

encompasses multiple user communities, which use a multitude of standards for description of 

digital resources, the need for interoperability among metadata schemas is paramount for any 

digital repository. This would enable federated searches and facilitate metadata management 

as much effort would be devoted to achieving or improving interoperability among metadata 

records.  

 

As discussed above, interoperability can be achieved at the levels that have been discussed, 

these entail the schema, record, and repository levels and given the growth of digital repository 

in the last decade it would be prudent to use all the levels in tandem in order to have a 

repository or digital resource functioning effectively. 

2.7    Metadata Creation 

There is no clear-cut definition of metadata creation however I will define it as the process of 

generating labels to aid in the description of digital resources.  These can be human generated 

or machine generated using recommended software to assign tags to a given digital resource 

or object such as Geo-spatial Metadata tools and DCMI tools and software to mention but a 

few. It is worthwhile to note that metadata creation is one of the core activities of digital 

preservation institutions. Quality metadata creation is just as important as the care, 

preservation, display, and dissemination of collections in this case digital objects. Hence, there 

is  need to adequately plan and devote resources to this ongoing mission-critical activity in the 

preservation of digital objects (Baca, 2008), since metadata creation is an essential building 

block in the interoperability of digital systems.   

Additionally producing metadata has long been the task of professionals such as librarians and 

indexers.  However, today metadata is also produced by non-specialists such as ordinary 
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users, publishing organisations, as well as software systems. Therefore, since metadata 

creation is an incremental process it should be a shared responsibility. A metadata record 

begins its life cycle denoting the core attributes of a digital object such as format, software that 

renders it but overtime it gets enriched as it moves through the various stages of its use within 

an institution or repository.  

Hence, metadata creation and management should be a shared   responsibility, distributed in a 

practical and reasonable way throughout the appropriate units of an institution or repository 

whether online or offline. This should also include staff acquire, catalogue, the units information 

where information is processed, the digital digitising units, conservation and curatorial 

departments.  

Metadata creation is often labour-intensive, although there are emerging automated 

procedures and new tools for creating and managing metadata which will be sophisticated and 

more advanced .Some word processors(Ms word), editors generate embedded metadata tags 

when a document is first created this includes date ,author ,document title and many other 

metadata attributes. Other tools automatically obtain metadata attributes from the documents 

themselves such as DCMI tools and software which is open source software that can be 

customized to suit the need of a preserving institution, (Alloway et al 1998). However, all these 

tools should be deployed cautiously and appropriately in the process creating metadata for 

digital objects as continued making of mistakes could render a digital resource inaccessible by 

users. 

Additionally (Alloway et al 1998) contend that metadata may be generated or updated at 

different times in the life cycle of a resource; therefore workflows must be designed 

accordingly. Appropriate rules should be used to explicitly describe the way a metadata 

element will be produced or updated. This allows near accurate creation of metadata that 

enables the systems to use document analysis to automate metadata capture, automatic 

extraction of subject classifications, which triggers an update, verification and removal of 

metadata when a resource is obsolete.  
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It is therefore important that such tools are integrated into a variety of environments that hold 

digital information such as website management utilities, data warehouses, databases and 

previously preserved digital resources. If used on a wide scale, they could go along way in  

improving  the quality and cost-effectiveness of metadata in the networked environment, 

(Alloway et al ,1998) and most importantly make it easy to access digital resources and objects 

within a given user community .   

Metadata creation is critical as its by-product plays a very important role in creating order in 

digital resources and digital objects especially when it comes to networked environments. 

Hence, emphasis should be concentrated on creating metadata that is consistent with the 

deployed standards to allow interoperation between systems which resultantly aids data 

exchange between institutions or repositories.    
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CHAPTER THREE 

3.0  METHODOLOGY  

This study employed the qualitative survey approach given its flexibility it helped the 

researcher to gain a deeper understanding of the phenomenon under investigation by creation 

of thorough interpretations. Qualitative research is an inquiry process of understanding based 

on methodological traditions of inquiry that explore social and human problems (Strauss and 

Corbin 1990 p.17).  

 

Qualitative research broadly defined  means “any kind or process of inquiry that produces 

findings not arrived at by means of statistical procedures or other means of quantification” 

(Strauss and Corbin 1990 p.17) and instead the kind of research that produces findings arrived 

from real world settings where phenomenon of interest unfold naturally. Qualitative researchers 

tend to put emphasis on the socially constructed nature of reality based in hermeneutics as 

well as the value laden nature of inquiry. They often look for the answers to questions that 

stress how social experience is created and given meaning, (Denzin and Lincoln 2000). 

 

This research comes under this category since the study is deeply rooted with understanding 

of theoretical facts and real time happenings .According to that understanding of theoretical 

facts the study explored the subject for the analysis. Interviews, observation and survey were 

the methods that were considered while carrying out this study since it is the foundation of 

qualitative research.  

 

 3.1  Research Strategy  

Yin (1994) enumerated five major research strategies namely; experiment, survey, archival 

analysis, history and case study .All of these strategies have different advantages and are 

chosen based on the research question(s) Yin (1994) argues that case studies are used to a 

large extent in social science research. They are preferred when questions “how or why are 

posed and when the focus is on contemporary phenomenon in some real life situation. In this 

study the case study design was used as it helped to fully grind out the meaning of the 



Page | 35 

 

phenomenon under investigation and the various aspects of metadata management as they 

exist.  

 

3.2  Case Study  

A case study is a phenomenon that is “naturally present” which already exists before the study 

is performed Yin (1994). Yin (1994, p.13) defines a case study “as an empirical inquiry that 

investigates contemporary phenomena within its real life context especially when the 

boundaries between phenomenon and context are not clearly evident”. Therefore the case 

study was appropriate to use in complex situations and it is usually intense as the researcher 

can gather enough information about the phenomena under investigation within a short or long 

period (Svenning, 2000). The Koninklijke Bibliotheek, National Library of the Netherlands (E-

DEPOT) was used as my case study. This study has concentrated on the Library, E-DEPOT 

as it is currently carrying digital preservation and is in constant receipt of digital objects from 

different sources such as publications from various publishers such as Elsevier, Springer, 

Blackwell, Oxford University Press, Taylor & Francis and Sage. As of December 2008, the e-

Depot has ingested more than 12 million digital objects Ras,(2009) which made it  an 

interesting case for study. 

This study further looked at metadata management from a managerial perspective. From this 

the interviewed the Metadata Specialist as my key informant and only respondent regarding 

the metadata issues and how they are managed in the digital preservation within the library.  

 

3.3 Data Collection 

According to Yin (1994) there are six different strategies that can be employed to gather 

information for a case study. These include documentation review, interviews, direct 

observation, participant observation and physical artefacts. However this study used the 

interview  methodinterview method and documentary review for data collection which was 

further broken down into primary and secondary methods of data collection 
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3.3.1  Primary Method 

Kothari (2004 pg.95) defines, “Primary data as that which is collected afresh and for the first 

time and thus happens to be original in character”. With the primary method, the researcher 

was engaged in collection of raw data from the field with the help of a research instrument. 

From this instrument the primary data was used to cross-check the information extracted from 

documentary analysis and used to support it  

3.3.2  Secondary Method  

Kothari (2004, pg.95) also defines secondary data as that which has already been collected by 

someone else and has already been passed through the statistical process or some form of 

analysis .Documentary analysis was used as a method of secondary data collection.  It 

consisted of text books, reports, management records, journals, paper presentations, notices, 

newspapers and other researchers’ work were reviewed for information on digital preservation 

and metadata management. This empirical study was based on the information obtained from 

the members who are working in the metadata management in digital preservation processes 

within the Library and various documents that were reviewed. 

 

3.3.3  Data Collection Instrument 

A Semi structured questionnaire was the main instrument for collecting data. The target 

respondent was the Metadata Specialist of the National Library of Netherlands as he is the one 

that is charged with the responsibility of guiding and overseeing the entire processes (creation 

and capture) of metadata in the preservation of digital objects within the library .And most 

importantly my choice of a single respondent was because the study was looking at procedural 

metadata management from a managerial perspective  

 

Additionally Self-administered questionnaire consisted questions that were open-ended. The 

researcher used open ended questions in the developed instrument and this is because open 

ended questions allow respondents to include more information, including feelings, attitudes 

and understanding of the subject (Moser & Kalton, 1979). This allows researchers to better 

access the respondents' true feelings and understanding on an issue or phenomenon under 

investigation. More so they tend to cut down on the response errors from the interviewees The 
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choice of questionnaire as the main research tool  was mainly prompted by the fact that the 

target population is literate, has the technical expertise and knowledge and most importantly 

capable of filling the questionnaire (Moser & Kalton, 1979) and a questionnaires is a quick 

method of collecting data (Moser & Kalton, 1979) compared to other methods like focus group 

discussion, structured and unstructured interviews, or observation that require a lot of time. 

Questionnaires also give clear, exhaustive and specific responses. 

 

3.4  Data Analysis  

3.4.1  Qualitative Data Analysis  

This study employed the qualitative analysis method. The qualitative data analysis   entails   

content analysis, (Kakooza, 1996). Data from the questionnaires was analysed in thematic 

categories based on the objectives.  The responses were summarized into patterns or 

meaningful categories called themes. Out of the patterns or themes the researcher identified 

emerging issues or themes in metadata management, metadata standards, metadata creation 

and its application in the digital preservation of information.  

This involved systematic identification of characteristics of the findings (information and data), 

related to secondary data  used to avail quotations, to support positions and provide the 

necessary authenticity to the research findings for drawing conclusions, inferences with 

dominant themes of the findings. 

3.4.2  Reliability and Validation of Instrument 

For quality control, a pre-test of the research instrument to test its validity and reliability was 

done with the help of the target respondents. Finally the questionnaire was checked for 

accuracy and completeness basing on the research objectives and research questions of the 

topic under study. 
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CHAPTER FOUR 

4.0  RESULTS PRESENTATION AND DISCUSSION 

The   chapter deals with data presentation, analysis and interpretation of the results of a case 

study design as pointed out in the methodology. It further shows the findings explored, 

observed and interpreted after the analysis of data and review of documents. These findings 

are intended to answer the objectives and research questions, which were formulated at the 

beginning of the study in relation to the literature reviewed. The results are based on the digital 

preservation activities of the e-depot at the National Library of the Netherlands. 

Facts and Figures of the E-DEPOT as of November 2007 

The Koninklijke Bibliotheek/National Library of the Netherlands (KB) has developed a specific 

workflow for archiving electronic publications. Elements of this workflow are: accept and pre-

process; generate and resolve identifiers; search, retrieve publications, identify, authenticate 

and authorise users. The technical heart of the e-Depot system is IBM’s DIAS (Digital 

Information and Archiving System). The e-depot currently has 5000 e-journal titles, 10 million 

e-journal articles which are approximately 11 Terabytes. Its current storage capacity is 25 

Terabytes with the hope of extending it to 1.5 Petabytes 

The e-depot’s operating systems is AIX 5.3  which runs Tivoli Storage Manager, Access 

Manager software , DB2, Content manager, Web Sphere, Java  and IBM P570, P520, 4 Gb 

fibre channel switches hardware. 
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Figure 9 the National Library of the Netherlands 

 

4.1 Services offered by the National Library of the Netherlands  

The study revealed that the National library of the Netherlands carried out most if not all of the 

services that are required of a library. With its huge capacity for acquisition and storage of 

digital objects, the library is able to provide access to full-text documents in digital format; for 

example research reports , books  newsletters old newspapers and so many other information 

sources , Web based current awareness services to its users and those who subscribe to its 

services , provide services  to Web-based electronic resources, e-books, electronic journals, 

databases, organized access to free subject-based information gateways/portals on the 

Internet. 

4.2 Schema used by the KB /National Library of the Netherlands E-Depot 

Findings from  the research carried out at KB, reveal that different schema are used by the 

Library in the released system, these include  METS,MODS and PREMIS .This was revealed 

by the Metadata Specialist who oversees the entire process of ingestion and access of 

information from the KB e-depot. From his revelation he indicated that before choosing 
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metadata standards, the KB developed a metadata model (both conceptual and logical), which 

was meant to   define and organize the information needed for digital preservation. This model 

heavily depends on that in the PREMIS Data Dictionary. The KB then started to decide on 

which metadata standards to use and how to implement them such as those named above. 

However they are still working on the implementation details. 

4.2.1 Metadata Encoding and Transmission Standard (METS Schema) 

This is a standard for encoding descriptive, administrative and structural metadata regarding 

objects within a digital library expressed using the XML schema language. This provides a 

means to convey the metadata necessary for both the management of digital objects within the 

repository and the exchange of such objects between repositories (or between repositories and 

their users) that is KB and other institutions. This common object format was designed to allow 

the sharing of efforts to develop information management tools/services and to facilitate the 

interoperable exchange of digital materials among institutions (including vendors).  

4.2.2 Preservation Metadata: Implementation Strategies (PREMIS Schema) 

This gave birth a data dictionary which is referred to in assigning metadata in the preservation 

of digital objects and this is also is one of the schemas used at KB. The Premis metadata 

dictionary is used to define preservation  that supports the viability, renderability, 

understandability, authenticity, and identity of  digital objects in a preservation context; it 

represents the information most preservation repositories need to know to preserve digital 

materials over the long-term; emphasizes “implementable metadata” rigorously defined, 

supported by guidelines for creation, management, and use, and oriented toward automated 

workflows; and embodies technical neutrality as  no assumptions are  made about preservation 

technologies, strategies, metadata storage and management. The dictionary has a set of XML 

schema published with it to support its implementation in digital archiving systems such as the 

National Library of the Netherlands, e-depot. 

4.2.3 Metadata Object Description Schema (MODS) 

A MODS is a bibliographic element set that may be used for a variety of purposes, and 

particularly for library applications. As an XML schema it is intended to be able to carry 

selected data from existing MARC 21 records as well as to enable the creation of original 

resource description records. Given the nature of KB‘s resources MODS is used for the 
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following purposes; It is used as service retrieval specified format in this case service retrieval 

via a universal resource locator, to represent metadata for harvesting, for original resource 

description in XML syntax, for representing a simplified MARC record in XML and   for 

metadata in XML that may be packaged with an electronic resource. From the Metadata 

specialist it was discovered schema element set is simpler than the full MARC schema, and 

the schema is more end user oriented than the full MARCXML schema which helps to 

complement metadata format and digital preservation of objects much easier to ingest and 

retrieve  

4.3  Current Metadata Standards used by E-depot for Digital Preservation  

4.3.1 Text MD 

This is one of the metadata standards that are used in preservation of digital objects at KB. 

Text metadata is an XML schema that details technical metadata for text-based digital objects. 

It most commonly serves as an extension schema used within the METS schema in the 

administrative metadata section and can also be used in the PREMIS as an extension for 

format specific metadata. Text MD allows for detailing of the following properties of a digital 

object  such as , Encoding information (quality, platform, software, agent)   character 

information (character set and size, byte order and size, line terminators)   languages   fonts    

mark-up information processing and textual notes technical requirements for printing and 

viewing   page ordering and sequencing. 

4.3.2 ANSI/NISO Z39.87-2006 (MIX)  

The National Library of the Netherlands also uses ANSI/NISO Z39.87-2006 (MIX) as a 

standard in the digital preservation of still images as shown in the figure 10 below. This 

standard   defines a set of metadata elements for raster digital images to enable users develop 

exchange and interpret digital image files and this is one of the main reasons why it was 

integrated in the KB repository to play that core function in the preservation of such digital 

objects. The standard would go a long way in facilitating interoperability between KB and other 
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repositories (systems), services and software but most importantly act as a tool for the long-

term management of and continued access to digital image collection.  This standard is 

expressed using XML language which expresses shared vocabularies and carries out rules 

made by people that is archivists and curators of the National Library of the Netherlands. 

<BasicDigitalObjectInformation> 
− 
<ObjectIdentifier> 
<objectIdentifierType/> 
<objectIdentifierValue/> 
</ObjectIdentifier> 
<fileSize>33</fileSize> 
− 
<FormatDesignation> 
<formatName/> 
<formatVersion/> 
</FormatDesignation> 
− 
<FormatRegistry> 
<formatRegistryName/> 
<formatRegistryKey/> 
</FormatRegistry> 
<byteOrder use="system">little_endian</byteOrder> 
− 
<Compression> 
<compressionScheme/> 
<compressionSchemeLocalList/> 
<compressionSchemeLocalValue/> 
<compressionRatio>10</compressionRatio> 
</Compression> 
− 
<Fixity> 
<messageDigestAlgorithm>MD5</messageDigestAlgorithm> 
<messageDigest/> 
<messageDigestOriginator/> 
</Fixity> 

</BasicDigitalObjectInformation> 
<!-- NISO Section 7 --> 
− 
<BasicImageInformation> 
− 
<BasicImageCharacteristics> 
<imageWidth>400</imageWidth> 
<imageHeight>200</imageHeight> 
− 
<PhotometricInterpretation> 
<………………> 

             (NISO, 2006 MIX schema) 

      Figure 10 XML expression of MIX Schema used at KB  
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4.3.3 Document MD 

This is the other metadata standard that is used at KB in the e-depot repository. This format is 

currently set on a popular set of document formats but also generally applicable to documents 

that are generally text such as portable document format, words, open document text and 

many other text formats   

Table 5 Showing the DocumentMD standard and the file formats it helps to capture 

.Format MIME Type File Extension Nation Application 

Microsoft Word 
 

application/msword doc Microsoft Word and 
Microsoft Office Word 

Portable 
Document 
Format 
 

application/pdf pdf Microsoft Word and 
Microsoft Office Word 

Writer 6.0 
Document 

application/vnd.sun.xml 
.writer 

sxw OpenOffice.org1.0 / 
StarOffice6.0 and later 
 

OpenDocument 
Text 
 

application/vnd.oasis.o 
pendocument.text 

odt OpenOffice.org2.0 / 
StarOffice 8 and later 

 

4.3.4 Technical Metadata Standards 

These are also used at KB in the digital preservation of objects such as audio –visual objects 

.This help to capture the metadata about the object and the software that can be used to 

render it at the time of access by a user and also how to preserve it at the point of ingestion .All 

these are set according to the Metadata schema such as PREMIS, METS and MODS. 

4.4 Strategies used in Metadata Management at Koninklijke Bibliotheek  

4.4.1 Define metadata guidelines for (both internal and external) Parties  

These deliver content to the KB e-Depot. This is one of the strategies can be used to create 

order in the metadata management process and the objects that are delivered to the KB e-

depot. These guidelines aim to provide cogent, succinct direction for partners, collaborators, 

and contributors as they work with KB staff to create resource and collections metadata. This 

metadata covers both ingestion and access functions of the e-depot. It is worth noting that the 

http://www.kb.nl/nieuws/2011/jaarverslag2010-en.html
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KB also refines its guideline from time to time because of the dynamism preserving digital 

objects.  

4.4.2 Check metadata that is delivered for ingest and that stored in the systems.    

This strategy is good for the e-depot repository, as it helps high throughput ingest including file 

format recognition, technical metadata extraction and virus checking of the digital objects being 

ingested, and it also a critical part in data management tools for full control of the archive 

content and also aids seamless integration into operational systems of the e-depot with the 

different contributing organizations.  The quantity and quality of metadata is well laid out in the 

appraisal policy of KB which helps to guide in the documentation of the metadata of the objects 

in this case, what it contains and its origin.   

4.4.3 Document metadata changes in the metadata model, metadata schemas and application 

profiles,  

KB uses this strategy to update its schema from time to time, this is mainly because there is 

ongoing research in the field of digital preservation and most importantly the schema and 

standards used in preserving digital objects. This is because of the direct relationship   

metadata management has with preserving digital objects as it is a primary tool in the creation 

of order and resource discovery in repositories. This among other factors is what serves as a 

source of motivation for KB to keep track of the changes in the various schema and models 

such as PREMIS and METS. 

4.4.4 Apply version control to metadata guidelines, models, schemas, profiles; style sheets- 

Version control keeps track of a set of objects and any history of changes to these objects, and 

most importantly the testing scripts, documentation and software used by the external 

repositories. Through access rights anyone ingesting or accessing digital objects is guided by 

this strategy, which defines the current version of files maintained by KB e-depot as it gathers 

and documents changes between versions ,builds patches from version to version and last but 

not least labels and tags digital objects. And this resultantly helps in the management of 
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metadata in the e-depot as a basic level of interoperability of digital content managed by the e-

depot is attained.   

4.4.5 Follow international standards as much as possible,  

This is the other guiding principle at the KB in the management of metadata for digital objects 

preservation. The order in which KB receives its content is clearly laid out from its workflow. 

This helps to guide the entire process of ingestion into the repository based on set guidelines. 

Materials ready for ingest are carefully scrutinized by way of checking and validation for 

compliance with set technical specifications of the repository.  

4.4.6 KB also defines and implements meta-metadata  

An example of this, is recording the person who generated or modified the metadata, and 

when and how; which (versions of) tools which were used in the process of preserving specific 

digital material. This also helps to keep track of who ingested what and the time it was done, 

this metadata helps KB to monitor access rights to its e-depot repository and also implement 

the security controls and protocols as they are stipulated in its preservation policy.  

4.4.7 KB defines metadata management procedures (actions, responsibilities) 

These are necessary for the preservation of digital objects. This helps in implementation and 

also tracking of the lifecycle of a digital material within the e-depot by KB management. 

Metadata procedure include but are not limited to adequate control and documentation in an 

approved and published metadata repository and metadata back-up/restore. Accountability for 

each key role involved in metadata management by all stakeholders and most importantly the   

methodology and framework help to ensure that changes to metadata follow a documented 

and approved change management process 

4.4.8 Ensure that metadata management conforms to the KB’s general metadata strategies 

and policies;  

This ideally sums up all the strategies of metadata management at KB. To appropriately 

manage metadata in a repository ,the guidelines and policies that are developed have to be 

http://www.information-management-architect.com/change-management-methodology.html
http://www.information-management-architect.com/change-management-methodology.html
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followed to the letter .It is from this that order would be created within the repository for both 

those ingesting and accessing digital information from the KB e-depot repository resultantly 

leading to proper management of metadata within the repository. Additionally since metadata 

management is an end to end process for creating, enhancing and maintaining metadata and 

its associated processes, KB ensures that it is as exhaustive as possible in its coverage of 

policy and implementation of metadata management strategy. 

4.5 Why these strategies are used in Metadata Management for Digital Objects at KB 

From the research it was revealed that the KB uses the above mentioned strategies because 

of the following reasons that were given by the Metadata Specialist of the KB 

4.5.1 Strategies are used as they help to ensure a basic level of uniformity  

The structure and encoding of digital content managed by the KB (e-depot) is dependent on 

this strategy. Metadata comes in standards and formats, which are set out and are adopted in 

the organizational policy of any preserving institution .Therefore using and appropriately 

following them would help to create uniformity in the process of preserving digital objects and 

managing the metadata of the entire process within the institutional holdings  

 

4.5.2 Facilitate access to digital content by users, 

Once the metadata is properly assigned to the digital objects, by the curators and 

preservationists at KB, the strategies used help to create order within the repository (e-depot). 

This makes access to content easier, otherwise in the absence of such a strategy access to 

digital objects by the user would be made very difficult, hence the need to use such strategy  

 

4.5.3 Metadata strategies institute and support the orderly management of digital content.  

It is worth noting KB is a collecting institution and is deemed as a “safe place” for digital 

content. Therefore with such a status in the preservation community in Europe and the world 

over, the strategies laid out by the KB e-depot such as the definition of metadata procedures 

serve as guiding principles in the procedural management of metadata which also resultantly 

helps to create order in its digital content. Thus far strategy that inclined towards creation of 
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order for digital content is paramount as it serves to organize the digital collections of a 

preserving institution such as that at KB e-depot.  

4.5.4 Interoperability  

Metadata management strategy defines which standards and formats to be used in the digital 

preservation of information. Therefore these standards and formats denote what data with its 

metadata can be ingested and accessed from the repository at KB e-depot but most 

importantly allow interoperation between these systems and make them compatible to permit 

exchange of data. Therefore without a solid and exhaustive metadata strategy interoperation 

between KB e-depot and other contributing institutions would be made difficult if not impossible 

as there would be no guiding tenets for metadata management hence impeding digital 

preservation activities in the repository.    
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CHAPTER FIVE 

5.0  DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

This chapter discusses the findings in chapter four in relation to the research objectives of the 

study and review of the related literature. It is divided into three sections .Section one is going 

to discuss the research objectives and questions .The second covers the conclusion and the 

third section presents recommendations and area of further study  

5.1 Discussion of Research Objectives  

This section discusses the main findings, the literature reviewed in tandem with the objectives 

of the study.  

   5.1.1 To find out the strategies used and also examine the strategies KB uses in the 

management of metadata  

From the results in chapter four it was revealed that KB e-depot uses several strategies in the 

management of metadata in the repository. From this we can accurately say that the 

institutional processes and preservation activities are set on tenets regarding metadata 

management. These include defining metadata standards, checking of metadata delivered to 

the repository and checking metadata to be stored in the systems to mention but a few. These 

standards play a vital role in the creation of order in the process of digital preservation and also 

aid the process of discovering resources at the time when they are needed by the users such 

as student, researchers and scientists (NISO, 2004) from the KB e-depot. 

5.1.2 More to that the strategies help in guiding the process of metadata creation. 

It is worth noting metadata is created in heterogeneous ways and there the presence of 

strategies helps in creating flexibility in the capture to allow interoperation and management of 

content in systems as Haynes (2003) contends. Therefore, strategies form the bedrock of any 

metadata management drive and it is one of these factors that has made the KB e-depot one 

of Europe’s leading “safe places” for digital objects, (Oltmans and Lemmen 2006) .Further still 

through its organizational policy the KB intends to provide long–term access to digital 

documents and as a result it has well laid out strategy to ensure that these digital artefacts can 
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be accessed over the long term, so to curtail any encumbrances to access metadata 

management strategy has  to be developed to help in the digital preservation of information . 

However, KB’s vision of becoming one of the main nodes in the “safe places” network in digital 

preservation is yet to be fully tested since is not yet clear how appropriate the above design 

principles and their underlying assumptions are. The future of archiving and preservation is 

highly uncertain and off-the-shelf solutions are not yet available. More to that , developments in 

publishing, information services and technology are rapid and dynamic, therefore developing 

an e-depot strategy is akin to jumping on to a moving vehicle, (Oltmans and Lemmen 2006). 

Hence, the need for continued assessment of all strategies within the wider context of 

archiving and digital preservation of digital collections and artifacts. 

 

According to (NISO, 2004) both technical and administrative metadata are key factors in 

management of digital objects. It is mainly from these metadata types that strategies at the KB 

have been developed and implemented as they help to document the process of digital 

preservation both at ingestion and access of digital objects from the library .The strategy 

guides in documentation of software used and how an object can be rendered, that is for the 

technical aspect of it and administratively also capture dates, type of document, the person 

who ingested, right and access of the digital object. Hence to have successful preservation 

activities all policies and procedures have to follow the strategies that are outlined to guide the 

capture of metadata for digital objects that are housed in the KB e-depot repository. 

All in all KB e-depot has well documented metadata management strategy. This and many 

other factors have made it one of the most advanced repositories in digital preservation in 

Europe and the worked over although it is without faults as any system would be susceptible to 

many given the rapid change in technology which resultantly affects the metadata and its 

management within the repository.   
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5.2 Recommendations 

Given the ever increasing amount of digital object, the KB needs to have a framework for 

managing metadata .This framework should define the metadata for digital objects to be 

captured or recorded. A systematic approach to developing a metadata management 

framework should involve high-level requirements such as; 

  

5.2.1 The frame work should be comprehensive in nature:  

Preservation metadata should extend to all aspects of the digital preservation process. The 

purpose of preservation metadata is to support and facilitate digital preservation; therefore, a 

comprehensive preservation metadata framework should embody the informational 

requirements of a complete digital archiving system, ranging from ingestion of an object into 

the archive, to the provision of access services for the archive or repository users. The KB e-

depot is using several of these strategies and standards; however a fully developed framework 

motivated around the OAIS model should be integrated in the digital preservation activities to 

try and guard against any loopholes in the process of capturing metadata. This is  because the 

OAIS model addresses most if not all stages of preserving  digital objects and assigns 

responsibility of care to different stakeholders, therefore once this is comprehensively adopted 

at KB metadata management would be made much easier as preservation of digital objects is 

well managed. 
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   Source: (CCSDS, 2002) 

Figure 11 OAIS Functional model  

 

5.2.2 It should also be structured:  

The metadata management framework should complement a high level description of the 

major functional components/processes of a digital archiving system. This is an extension of 

the first requirement - in order to ensure that the framework does in fact extend to all aspects 

of a complete digital archiving system, it is necessary to have at hand a description, albeit at a 

high level, of the system’s key components, and the functions these components carry out.  

KB does have framework for metadata management however where it falls short, there should 

be a reference point where the preservationists/curators and archivists can always fall back to 

always rectify these glitches in metadata related issues in the system .It is also worth noting 

that  it is only with a well structured and exhaustive framework that issues like this can be 

addressed in a very short time and above all maintain consistency in the repository to allow 

interoperation between systems.  

5.2.3 The metadata management framework should be broadly applicable:  

The metadata management framework should be applicable to a broad range of digital object 

types, digital preservation activities, and institutions. The existing body of work in metadata 

management encompasses a variety of approaches, each intended to fulfil particular 
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institutional needs and objectives. A metadata framework representing the consensus of a 

diverse group of stakeholders’ National library of the Netherlands should be neutral on 

specifics like the particular types of digital objects being preserved, or the exact preservation 

strategy implemented by an archive, such as migration or emulation.  

 

Broadness of a framework makes it more robust and exhaustive in addressing challenges 

related metadata management such as the KB, this is so because it will strive to address 

issues of compatibility, forward and backward compatibility, which issues relate to change in 

format of digital objects as a result of technological advancement. Hence it is against this 

background that KB should be compelled to have a framework that addresses critical issues 

such as applicability of its metadata management framework to ensure efficient and effective 

management of metadata within its digital holdings.  

Therefore metadata management framework meeting these requirements should represent, at 

a broad level, a comprehensive description of the types of information needed to support a 

wide range of digital preservation activity. Achieving consensus on a broadly applicable 

metadata management framework would create the potential to realize benefits for the 

National Library of the Netherlands on three fronts.  

First, it would guide KB on how to embark on new digital preservation initiatives by way of 

creating a template/model denoting   informational requirements necessary to support 

decision-making on the part of preservation managers, or more broadly, to ensure that 

archived objects are preserved and accessible over the long-term.  

 

Second, consensus on a metadata management framework would contribute toward the future 

interoperability of digital archival repositories, facilitating metadata exchange and resource 

sharing. Finally, a commonly accepted framework would facilitate the inclusion of future 

information producers, contributors and other entities external to the repository or library, in the 

metadata creation process. 

5.2.4 A framework for Interoperability with existing metadata standards and initiatives:  

A consensus building effort in the area of metadata management will intersect with other 

metadata standards and initiatives. For example, it is fairly apparent that the KB already using 
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different schemas such as PREMIS, METS MODS in the preservation of digital objects but 

most importantly in the capture of metadata.  

 Similarly, the object-specific metadata  such as that detailed by the NLA, Harvard, and RLG 

for images dove tails with the NISO Committee on Technical Metadata for Digital Still Images, 

which is charged with creating a metadata standard addressing the capture process and 

technical characteristics of digital still images.  

Hence KB should identify other standards and initiatives which address all issues pertaining to 

formats, and attempt to collaborate with contributing institutions and be informed by these 

efforts to the extent that mutual objectives and relevancy dictate. Once these are addressed 

they will go a great way in curtailing and overcoming any challenges that might stand in the 

way of interoperation of KB e-depot and other systems (repositories). Interoperation should be 

addressed at all levels as suggested by Zeng and Chan (2006) such as derivation, crosswalks 

and application profiles ,metadata framework and incorporate many more techniques as the 

technology advances.   

5.2.5    Metadata Registries 

To ensure that metadata is properly managed KB should have a comprehensive metadata 

registry that covers all the standards and formats used for digital preservation. A metadata 

registry is defined as “a database of service that identifies and describes features of metadata 

schemas” Gladney (2007, p.130). Metadata registries would disclose authoritative information 

about the semantics and structure of the data elements that are included within a particular 

metadata scheme. These would entail definitions of terms used, the use of elements, the 

schemes permitted and mappings to other standards used in the library processes while 

capturing metadata. 

According to Day (2003) a metadata registry component of a digital preservation in this case 

the e-depot should have several functions .He contends that like any other registry, it would act 

as an authoritative source of information about metadata terms and vocabularies used within 

the repository. The repository can import information on new metadata schemas when they 

become available from the authorities that are charged with the responsibility of defining them. 

Additionally, once the registry has been populated, it can be used to support the ingest process 

by providing mappings that could be used to help populate the metadata used by the 
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repository itself. So, for example, a repository could receive an object with its metadata 

encoded say in a particular version of METS or PREMIS or DC.  

Day (2003) further stresses that the registry would maintain or give access to the relevant 

schema specifications such as METS and PREMIS used by the KB e-depot to provide context 

and map its terms to the schemes used in the repository. In some cases, there may be multiple 

instances of metadata accompanying each ingested object, such as descriptive information 

from a MARC 21 record, technical metadata from NISO Z39.87, and rights management 

information from the Indecs Framework or MPEG-21 Assuming that the registry maintains 

mappings from all versions of these standards, the repository could help automatically 

populate the metadata it requires for managing the data or digital artifacts and for generating 

Archival Information Packages. 

 

 

              Source: Day (2003) 

Figure 12: Simple Metadata registry function 

Lastly, Day (2003) suggests that the mappings maintained within the registry could work in the 

other direction to help support the export of metadata or information packages from the 
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repository. Metadata could be collected from the administrative part of the repository and from 

AIPs, and the registry used to automatically generate selected export formats. While it is highly 

unlikely that there will ever be a single preservation metadata standard that will be able to be 

used by all repositories, it may be possible for the different communities to move towards the 

definition of some kind of standard that might facilitate the exchange of metadata and 

information packages between repositories. In Figure 12, an attempt is made to map these 

registry functions from the ingest stage, archival storage and access parts of the OAIS 

functional model. In practice, it is likely that other parts of an OAIS for example the data 

management and administration functions would also make use of information stored in the 

registry which would be play a vital role in managing metadata within the KB repository if its 

preservation activities would be motivated around such tenets.  

However, the presence of many metadata instances, gives birth to a new set of challenges, 

therefore preservationists or curators of repositories have to make qualitative decisions in 

cases where differences exist and also deploy universal identifiers to help link the metadata 

and combine it where necessary, this still remains a tall order in the digital preservation arena 

as terms and standards grow every day.  

 

Going forward the KB should extensively cooperate with other repositories, to make this 

strategy viable by working towards thrashing out a common position to achieve uniformity and 

compatibility of metadata schema in their registries.  

The registry would help in managing diverse metadata within the digital preservation systems 

and above all preserve aspect of context and original functionality if designed with authoritative 

mappings of different standards. This would resultantly serve to facilitate the exchange of 

metadata information packages between repositories and users. 

5.3 Conclusion  

The thesis has labored to address the broad set of issues that need to be considered in 

relation to metadata management. As discussed above, metadata entails both a technical and 

administrative issues at least as far as procedural management is concerned. It provides end-

users of data sets with adequate information for proper use.  
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Conforming to metadata standards is important to ensure that everyone can find, understand 

and share data by finding and comparing common details of the data. Metadata has become 

synonymous to all electronic resources as it is viewed as the glue that binds digital resources 

across all platforms .This is so because  wide range of metadata standards have been 

developed and  they are all relevant to digital preservation.     

 

Important still is the regular updating which is necessary for a metadata system. It is not 

enough to update metadata once they have to be checked and if necessary modified for every 

new release of schema and standards that it uses in the preservation of digital objects. 

Technical and administrative solutions ensuring the metadata can easily be registered, 

updated together with the data, at one place (i.e. repository) is a precondition for an efficient 

metadata management system. 

Various national government departments and private institutions collect maintain and 

disseminate data and metadata, with a high risk of duplication and inconsistencies into the KB 

repository. For this reason KB needs to develop closer partnership with other contributors to its 

repository i.e. KB e-depot to make sure that its metadata systems are compatible to allow 

interoperability, where possible. 

 

It is important to decide on the limits of metadata. If metadata is extensively detailed, the 

metadata management process requires considerable effort, which is something to keep in 

mind though not too strictly; otherwise some important information could pass simply because 

the number of the element fields seems too large. Then it is sufficient to decide which elements 

are the most valid to achieve the best search results for end-users in accordance with the 

content area itself.  

 

5.4 Areas of Further Research  

Given the rapid change in technology the digital preservation landscape is equally evolving at a 

very fast pace and this has direct effect on metadata management in repositories .Similarly 

there have been so many grey areas that have been identified that would set the ground for 

further research, such as metadata frameworks, metadata creation and metadata management 
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tools, metadata warehousing and registries. These need to be fully investigated in order to 

establish tenets that would guide creation, capture and ultimate management of metadata  
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APPENDIX 1 

LULEA UNIVERSITY OF TECHNOLOGY  

 

Metadata Management Questionnaire  

OBJECTIVE 

The objective of this questionnaire is to determine the management of metadata in digital preservation 

of information  

For clarifications regarding any aspect of the questionnaire, please send e-mail to: samseg-

9@student.ltu.se 

SECTION 1: BRIEFLY DESCRIBE YOUR ORGANISATION 

………………………………………………………………………………………………………………………

…………………………………………………………… 

1:   Contact Details 

Name of department/Section in library: 

________________________________________________________________________  

Name and official title of respondent: 

_______________________________________________________________________ 

Street/Postal address: 

_______________________________________________________________________                                                                                                                

Country:_______________________________________                                                                                                                                                                                                                                                 

Telephone(s):______________ Fax:_______________ E-mail:_________________ 

 

2.   How would you describe your Library? Kindly mark (X) in the appropriate space provided 
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  [    ] Government ministry/Department Library    [    ] Public Library   

  [    ] University/College Library                             [    ] Research institute/ Library  

  [    ] National Library                                             [    ] other (please specify type)  

Section 2: Services and Resources in the Library  

3.  Which of the following services does the e-depot  library provide to its clients? (Please select 

all that apply) 

Access to full-text documents in digital format; e.g.  research reports and 

newsletters 

 

Web based current awareness services. Specify, if  possible:  

Web access to in-house developed library databases/OPAC  

In-house online tutorials on how to use the information services  

Subscriptions to Web-based electronic resources, ebooks, electronic journals, 

databases, etc. 

 

Organized access to free subject-based information gateways/portals on the 

Internet 

 

Others (please specify): 

 

 

 

 

 

Section 4: Digital Preservation 

4.  What type of digital objects do you have in your library/repository? Please list them  
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………………………………………………………………………………………………………………

…………………………………………………………………… 

5.  And in what formats are these digital files? 

………………………………………………………………………………………………………………

…………………………………………………………………… 

6.  How do you manage the different file format of your digital objects? 

………………………………………………………………………………………………………………

…………………………………………………………………… 

7.  Are there clear responsibilities for digital preservation and care digital objects in your 

organisation in your organization?  

[    ] Yes [    ] No 

8. If yes please explain  

………………………………………………………………………………………………………………

…………………………………………………………………… 

9.  How are digital collections in your organization sustained over time?  

………………………………………………………………………………………………………………

…………………………………………………………………… 

Section 5: Strategies 

11).  Which strategies are used in management of metadata? 

………………………………………………………………………………………………………………

…………………………………………………………………… 

10.  Why are these specific strategies are used in management of metadata? 
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………………………………………………………………………………………………………………

…………………………………………………………………… 

 SECTION 5: Metadata Standards 

11.  Are you currently using any metadata standards for resource discovery on your digital 

library/repository?  

[    ] Yes [    ] No. If YES, give the name(s) of the metadata standards used 

………………………………………………………………………………………………………………

…………………………………………………………………… 

  12.  How are the metadata standards applied in the preservation of library’s digital        

collections? 

 ………………………………………………………………………………………….…………………

………………………………………………………………………. 

13.  Of the metadata standards used in your institution which one do you find more appropriate in 

the preservation of your digital collections? And if so please explain why? 

 ………………………………………………………………………………………………………………

……………………………………………………………………. 

14.  What are the file formats for metadata generated in your institution? 

………………………………………………………………………………………..……………………

…………………………………………………………………….…. 

    

 

Section 6 Metadata Creation 

15.  What tools are generally used in the creation of metadata? 
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 ………………………………………………………………………………………..……………………

……………………………………………………………………….. 

16.  Why are those tools used in the creation of metadata? 

17.  How is metadata created in your Library/ archival institution applied?  

 ………………………………………………………………………………………… 

18.  Does your library /archival institution have tools available to check the accuracy of metadata of 

your digital collections? If yes Please name them  

………………………………………………………………………………………………………………

…………………………………………………………………… 

Section 7: Application of metadata Standards 

19.  How are metadata standards applied in the preservation of your digital collections? 

………………………………………………………………………………………………………………

…………………………………………………………………… 

20.  How are metadata assets, stored in the repository and how are they synchronized for 

interoperability? 

………………………………………………………………………………………………………………

…………………………………………………………………… 

21.  Which would be the best practices for administering metadata that crosses the repositories? 

………………………………………………………………………………………………………………

…………………………………………………………………… 

22.  Does your repository have a federated metadata layer for all its digital objects? 

[    ] Yes [    ] No 
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23.  If so, which technologies and best practices do you employ to avoid integration mix up of 

metadata?  

………………………………………………………………………………………………………………

…………………………………………………………………… 

24.  Because of technological obsolescence how often do you update your metadata? 

…………………………………………………………………………………..…………………………

………………………………………………………………………. 

 Thank you for finding the time to complete this questionnaire.  

 

Please, return completed questionnaire to: 

Segawa Samuel 

International Student 

Msc Digital Curation 

Lulea University of Technology. 

Tel: 256-712948135 

Email: samseg-9@student@ltu.se 

 

 

 

 

 

 

mailto:samseg-9@student@ltu.se
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APPENDIX II 

ACTIVITY PLAN & Ghantt Chart 

ACTIVITY Start Date Duration End Date 

Intro and PM presentations 1/26/2011 1 1/27/2011 

First Seminar 2/9/2011 1 2/9/2011 

Draft Project PM 3/2/2011 5 3/7/2011 

Literature review 3/2/2011 19 3/21/2011 

2nd Seminar 3/7/2011 1 3/26/2011 

Develop methodology 4/3/2011 1 4/4/2011 

Background reading 4/3/2011 24 4/27/2011 

Documentary review  /Interviews 5/4/2011 20 5/24/2011 

Analyze Data/Interpretation of results 6/6/2011 3 6/9/2011 

Discussion of 
findings/recommendations 6/4/2011 1 6/5/2011 

Submission of final report 8/10/2011 1 8/11/2011 

Final seminar /Preparation & 
Presentation 8/18/2011 1 8/19/2011 
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