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EXECUTIVE SUMMARY 

Digital preservation is an emerging field of research and practice. Implementation of ICT in 
production, management, distribution and use of information resources provided novel opportunities 
for support of business, decision-making, research, administration, education, cultural activities and 
processes which, as a consequence, are experiencing multiple transformations. The role of information 
in the creation of knowledge pre-conditioned an increased interest to digital preservation. It is critical to 
ensure long-term availability and understandability of information resources for further re-use and the 
development of new knowledge. Digital preservation solutions evolve in various communities that 
rarely communicate with other players in this field. Such situation causes fragmentation of efforts and 
knowledge in digital preservation. Traditional and acknowledged preservation professionals - archival, 
museum and library communities - have modelled major principles of preservation. However, these 
principles should evolve to fit into new technological infrastructure that pre-defines the main features 
of digital information. Digital preservation is a crucial activity fitting into information management in 
various organizational settings. In this context there is an urgent demand for educating professionals, 
capable to implement digital preservation initiatives in business companies, governmental agencies, 
memory institutions, research and educational establishments and etc. 
 
The report Outline of training principles and objectives addresses the current need in designing and 
delivering training and education in digital preservation. It is a part of the project 
DigitalPreservationEurope (DPE), a co-ordination action funded under the FP6 Information Society 
Technologies Programme. The Report is delivered within the Workpackage 2: Training and 
Continuing Professional Development, task 2. 2 Co-ordination Framework for Training and 
Education. The goal of the report is to determine the main priorities in framing and guiding 
education and training initiatives in digital preservation and to provide recommendations to the 
course and curricula designers in both university and continuing professional development 
settings. The report addresses the needs of workers, responsible for information management in 
various organizational settings. This includes but is not limited to such professionals as archivists, 
museum curators, librarians, information specialists, information managers, recordkeepers. For the 
purposes of this report further in the text this group will be referred to as digital curators.     
 
The report consists of three parts. The first part Landscape for digital preservation research and 
practice discusses the concept of digital preservation. Digital preservation is approached from several 
perspectives: 1) as a set of technological processes performed in various organizational settings, 2) as a 
research field, and 3) as a particular activity in diverse sectors and contexts. These approaches are 
necessary to highlight the scope of knowledge, skills and overall understanding of digital curator. 
Discussion on the contents and boundaries of digital preservation domain allowed distinguishing its 
implications to digital curators’ knowledge and skills. It is concluded that in order to develop working 
digital preservation solutions curators need a significant update of knowledge in several domains: 1) 
general principles and objectives guiding whole set of digital preservation actions (e. g. changes in the 
meaning of authenticity and trustworthiness); 2) digital objects life-cycle and handling practices; 3) 
management of digital preservation life-cycle. The role of a digital curator is to become a co-ordinator 
and facilitator of digital preservation initiatives and work of multidisciplinary teams. Therefore, a 
significant expansion of curators’ competencies, especially, in computer science related areas of digital 
preservation is necessary. Digital curators become consultants and educators in diverse contexts in 
which digital preservation takes place. Together with IT and domain specialists, digital curators are 
consultants in developing effective ICT-based systems for specific needs of extraction and re-use of 
knowledge in various communities. They are also key persons in educating diverse communities as 
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well as individual users about digital preservation. For these purposes, curators need knowledge about 
the context of creation, sharing, and use of digital materials in diverse contexts. 
 
The second part Education and training in digital preservation: the European context discusses the 
European Union policies regarding higher education (Bologna process) and vocational training 
(Copenhagen process). Implications of these reforms to digital preservation and relevant discussions in 
professional communities are highlighted and grouped into three topics: 1) design of competence-
oriented education and finding appropriate balance between theory and practice, 2) delivering 
appropriate teaching methods, relevant to the demands of contemporary professionals, and 3) building 
the content of the curricula and training courses. This chapter is aimed to discuss pedagogical issues in 
planning and designing digital preservation courses. The analysis of the European reforms and 
discussions within professional curator communities reveal that: 
 

• The combination of competencies in certain areas with personal abilities to improve and 
generate new knowledge and skills is crucial for contemporary professional. Education of 
digital curator should combine the focus on labour market requirements with training the 
ability to learn and master new skills and knowledge.  

• Digital curators increasingly perform research activities to test theoretical assumptions or to 
develop new solutions. Research skills are necessary attributes of digital curator.  

• Design of effective education in digital preservation requires tuning of learning objectives 
with content and teaching methods. Particular attention should be paid to those teaching 
methods that allow synthesizing and applying acquired theoretical knowledge in real-life 
situations.  

• The vision of digital curator is a professional with strong knowledge in archivistics, 
librarianship, information management and museology complemented by high 
technological literacy.  

 
The third part Thematic framework for education and training in digital preservation presents the range 
of digital preservation topics for teaching. It is based on the conclusions of the first part of the report 
combined with the results of qualitative content-analysis. Qualitative content-analysis was performed to 
determine the most popular themes discussed in training events – workshops and courses – delivered in 
different countries in 2005-2006 and complemented by workshops organized by the European and 
national projects in digital preservation. The analysis of themes discussed in training events revealed 
the general orientation of training towards the urgent needs of professional communities involved in 
digital preservation. The awareness in digital preservation is growing and many institutions face the 
demand to implement it in practice. Still there are not so many educational and training solutions to 
inform digital preservation practices. Orientation to the “know-how” skills urgent for start in digital 
preservation activities discriminates issues of long-term sustainability of solutions chosen. Training 
events lack a broader perspective of change brought by digital preservation and particular links 
between change and major professional principles underlying practical activities. There is a clear lack 
of topics that consider social and ethical responsibility of digital repositories, including themes related 
to authenticity, trust and role of archives, museums and libraries in establishing authenticity, revealing 
forgeries etc. 
 
Considering the current issues in digital preservation training and the demand for knowledge in this 
area a thematic map for education of digital curators was developed. It is oriented at the delivery of 
both graduate and postgraduate university courses and vocational training. Nine topics were 
distinguished and are discussed in the chapter highlighting the most important issues, the ways of their 
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integration into broader curricula and considering different types of knowledge and competencies that 
should be acquired during these courses. 
 
In Conclusions and Recommendations part the authors provided the outline of general and thematic 
objectives, major goals, principles and methods of education and training in digital preservation (how 
to teach?). These objectives, methods and principles are applicable to various education and training 
situations emerging in diverse contexts (various institutions, professions etc. defined as target 
audiences of these report). They are as following:  
 

• Objective 1. Digital preservation should be an integral part of education and training of 
professionals responsible for information management in diverse organizational settings. 

 
• Objective 2. The aim of digital preservation education and training is to educate a reflective 

professional, capable of critical thinking, motivated to learn and make decisions in complex 
real-life situations. 

 
• Objective 3. Digital preservation professional should rely on solid knowledge base of 

archivistics, library and information science and museology and make decisions on 
management of information resources informed by the factors and changes in social, 
cultural, economic and technological environment.  

 
• Principle 1. Development of competencies and capabilities should be the guiding principle 

of for tuning the menu of subjects taught and teaching principles. 
 

• Principle 2. Provide a balanced menu of disciplines, necessary for digital curator, integrate 
them into and make links to existent body of professional knowledge. 

 
• Principle 3. Apply and experiment with teaching methods oriented at problem-based 

learning. 
 

Thematic learning objectives addressed the content of digital preservation courses (what to teach?). The 
learning objectives for each thematic element of the digital preservation framework are listed below: 
 

1. Digital preservation concepts aims to provide students with ability to understand, define, 
structure the field of digital preservation and relate it to the responsibilities and activities of and 
organizations performing information management. 

 
2. Strategic planning for digital preservation aims to provide students with managerial knowledge 

and skills necessary to plan long-term digital preservation initiatives. 
 

3. Selection & appraisal for digital preservation aims to enable students/professionals to develop 
selection strategies which refer to defining a set of criteria based on the appreciation of social 
mission of the institution, user needs, intrinsic properties of the resource, organizational, legal 
and financial factors.  

 
4. Legal aspects of digital preservation aims to enable students/professionals to make legal 

decisions and avoid infringement of international and national IPR law and negotiate with right-
holders and policy-makers to ensure a favourable legal environment for digital preservation.  
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5. Metadata aims to enable students/professionals to understand the role of metadata in 

preservation of digital resources, evaluate critically existent standards, adapt them to the needs 
of particular institutions and perform routine metadata generation and management practices.  

 
6. Preservation strategies/methods aims to enable students/professionals to formulate digital 

preservation strategies and the main principles for good practices, choose appropriate 
preservation methods.  

 
7. Storage & maintenance aims to equip students/professionals with knowledge and skills 

necessary to plan, manage and implement storage of digital objects; identify and apply 
maintenance procedures that pro-long useful life of digital materials.  

 
8. Business planning and economics of digital preservation aims to enable students/professionals 

to exploit business models for ensuring a long-term sustainability of digital preservation 
initiatives and rationally manage costs of digital preservation.  

 
9. Quality assurance & control aims to equip students/professionals with knowledge and skills to 

understand the role of quality and manage it by identifying appropriate criteria, formulating 
quality strategy, designing procedures to implement quality standards, assessing quality and 
performing necessary corrections. 

 
The outline of learning objective for each of nine themes was supplemented by the keywords and short 
description of each course. 
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INTRODUCTORY NOTES 

Digital preservation is an emerging field of research and practice within rapidly expanding 
number of interested professional, business and academic communities, ranging from archivists and 
record-keepers, librarians and museum curators, who are traditionally engaged in preservation, to 
business, art, computer science and information and communication industry representatives, 
individual users, who increasingly produce and store information in the digital format. Growing 
attention to digital preservation is explained by two factors: 1) in the contemporary society information 
is treated as a strategic asset which supports democratic processes and impacts the economic prosperity 
of the society as well  as quality of life of citizens; 2) information and communication technologies 
(ICTs), which became a new media and a channel for distribution of knowledge and exchange of ideas. 
Implementation of ICT in production, management, distribution and use of information resources 
provided novel opportunities for support of business, decision-making, research, administration, 
education, cultural activities and processes which, as a consequence, are experiencing multiple 
transformations. The role of information in the creation of knowledge pre-conditioned an increased 
interest to digital preservation. It is critical to ensure long-term availability and understandability of 
information resources for further re-use and the development of new knowledge. Digital preservation 
activities are usually shaped by the particular information management context which determines what 
kind of information resources, for which purposes and how are created and exploited. Therefore, digital 
preservation  solutions evolve in various communities that rarely communicate with other players in 
this field. Such situation causes fragmentation of efforts and knowledge in digital preservation. 
Traditional and acknowledged preservation professionals -  archival, museum and library communities 
-  have modelled major principles of preservation. However, these principles should evolve to fit into 
new technological infrastructure that pre-defines the main features of digital information. Digital 
preservation is a crucial activity fitting into information management in various organizational settings. 
In this context there is an urgent demand for educating professionals, capable to implement digital 
preservation initiatives in business companies, governmental agencies, memory institutions, research 
and educational establishments and etc. 
 
The report Outline of training principles and objectives addresses current needs in designing and 
delivering training and education in digital preservation and is a part of the project 
DigitalPreservationEurope (DPE) which is a co-ordination action funded under the FP6 Information 
Society Technologies Programme. The project addresses current fragmentation of digital preservation 
efforts in Europe and aims to foster synergies and pool the digital preservation expertise that exists 
across the academic research, cultural, public administration and industry sectors in Europe. One of the 
important objectives of DPE is to improve awareness, skills and available resources in digital 
preservation. The report is delivered under Workpackage 2: Training and Continuing Professional 
Development, task 2.2 Co-ordination Framework for Training and Education. 
 
The goal of the report Outline of training principles and objectives is to determine the main priorities 
framing and guiding education and training initiatives in digital preservation and provide 
recommendations to course and curricula designers. The report addresses the needs of workers, 
responsible for information management in various organizational settings. This includes but is not 
limited to such professionals as archivists, museum curators, librarians, information specialists, 
information managers, recordkeepers. For the purposes of this report further in the text this group will 
be referred to as digital curators.     
 
In order to achieve the main goal of the report, the following tasks have been accomplished: 
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1. A structured view of digital preservation field has been provided by defining the concept, 
research and practice landscape. Implications of changes brought by digital preservation to the 
demands for knowledge and skills of digital curators were explored. 

2. Demands and objectives for digital preservation education and training stemming from 
discussions in archival, library and museum communities and addressing the relevant European 
policies have been delineated. 

3. Thematic framework for education and training in digital preservation has been developed 
relying on the investigation of issues discussed in the training events dedicated to digital 
preservation. 

 
The report consists of three parts. In the first part Landscape for digital preservation research and 
practice the concept of digital preservation is discussed. It is claimed that digital preservation is an 
evolving field; therefore, research is closely related to practice. Digital preservation is approached from 
several perspectives: 1) as a set of information management processes, 2) as a research field, and 3) as 
a particular activity in diverse sectors and contexts. The second part of the report Education and 
training in digital preservation: the European context discusses the European Union policies regarding 
higher education (Bologna process) and vocational training (Copenhagen process). Implications of 
these reforms to digital preservation and relevant discussions in professional communities are 
highlighted and grouped into three topics: design of competence-oriented education and finding 
appropriate balance between theory and practice, delivering appropriate teaching methods, relevant to 
the demands of contemporary professionals, and building the content of the curricula and training 
courses. The third part Thematic framework for education and training in digital preservation is 
formulating the range of digital preservation topics for teaching. It is based on the conclusions of the 
first part of the report combined with the results of qualitative content-analysis. Qualitative content-
analysis was performed to determine the most popular themes discussed in training events – workshops 
and courses – delivered in different countries in 2005-2006 and complemented by workshops organized 
by the European and national projects in digital preservation. The thematic map is oriented at the 
delivery of graduate and postgraduate university courses and vocational training. 
 
Authors believe that the report is useful for academic communities and professional bodies which are 
engaged in planning, design and delivery of educational provisions. Recommendations provided by the 
report aim to bridge various professional communities and stakeholders engaged in digital preservation 
(e. g. computer science representatives, IT sector, stakeholders affected by changes in management of 
digital materials) for closer dialog and interaction to establish a European dimension in education and 
training for digital preservation. 
 
Zinaida Manžuch 
Co-ordinator & editor of the report 
zinaida.manzuch@mb.vu.lt 
 

Dr. Rimvydas Laužikas 
astro@moletai.omnitel.net 

Žibutė Petrauskienė 
zibute.petrauskiene@mb.vu.lt 

Prof. Audronė Glosienė 
audra.glosiene@kf.vu.lt  

Juratė Kuprienė 
jurate.kupriene@sintagma.lt 
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I. LANDSCAPE FOR DIGITAL PRESERVATION RESEARCH AND PRACTICE 

Digital preservation is a relatively new domain emerged as a result of overall changes in 
creation, distribution and use of material; its importance is related to the increasing value of knowledge 
in our society. Urgent needs to reform traditional preservation practices made digital preservation a part 
of agenda in many institutions on the national and international levels. The positive sign is that the 
awareness of digital preservation is constantly increasing in various stakeholder communities. 
However, only the first steps are yet made to define the main concepts of digital preservation and 
explore the boundaries and content of digital preservation research landscape.  
 
This chapter is aimed at defining and structuring digital preservation as a new field of knowledge 
and practice. This is done in several steps: 
 

• Defining digital preservation by identifying major changes in comparison to 
traditional preservation practices in libraries, museums and archives. Major 
preservation principles are relevant for the digital environment as well, however, 
their content is being influenced and transformed by the issues emerging in the 
context of management of digital entities. This discussion will help to understand 
the essential features of digital preservation and its impact to existing 
preservation approaches and practices. 

  
• Structure digital preservation as a field of knowledge by exploring the main 

research topics in the field. This discussion will assist in mapping the content, 
boundaries and major issues of digital preservation. 

 
• Revealing the variety of digital preservation activities in diverse contexts. This 

discussion helps to describe the needs of different communities and various real-
life contexts in which digital preservation activities occur. 

 
Digital preservation is approached from several perspectives: 1) as a set of technological processes in 
libraries, museums and archives, 2) as a research field, and 3) as a particular activity of diverse 
communities in certain contexts. These approaches are necessary to highlight the scope of knowledge, 
skills, and understanding of the digital curation as a whole (or as a system) in spite of diverse contexts 
and settings in which curation activities may be performed  

1. 1 Digital preservation: definitions and attributes 
 
Digital preservation refers to safeguarding of digital materials and encompasses digital surrogates 
converted from analogue to digital format and born-digital material that was originally created in the 
digital environment and have no analogue counterparts (Beagrie and Jones, 2005; Guidelines for 
preservation of digital heritage, 2003).  
 
Majority of observations on digital preservation put a focus at increased dependency of digital material 
on technology that was used to create and operate it. In this sense digital preservation is defined as “a 
broad range of activities designed to extend the usable life of machine-readable computer files and 
protect them from media failure, physical loss, and obsolescence” (Digital preservation management, 
2003). In case of analogue media (e. g. paper) it is enough to preserve the physical carrier. However, 
preservation of digital carrier is not a sufficient action to make a digital document, record or artefact 
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understandable and usable for human beings. In Paul Conway’s words, digital preservation became a 
practice of preservation of access (Conway, 1996). Long-term accessibility of digital material 
becomes the key issue and ultimate goal of digital preservation.  
 
The rapid pace of technology obsolescence fosters to consider digital preservation as a set of digital 
material maintenance practices starting from its creation. For this purpose, the Digital Curation 
Centre (read more about the centre at http://www.dcc.ac.uk/) employs a “digital curation” concept that 
refers to “the activity of, managing and promoting the use of data from its point of creation, to ensure it 
is fit for contemporary purpose, and available for discovery and re-use” (What is digital curation, 
2005). For the purposes of this report digital curation and digital preservation terms will be used 
synonymously, although DCC makes a distinction between these concepts (What is digital curation, 
2005).  
 
Complex structure of digital materials and content independency of the carrier raised a question of 
choice what should be preserved. Preservation of original hardware and software used to create and 
operate a digital information object causes  financial, infrastructural, intellectual and other issues. It is 
necessary to choose what attributes of document/record/object should be preserved. However, this 
matter of choice is not limited to the “liberating” the content from particular physical and logical 
devices and applications. The necessity to chose has challenged the very concept of the digital 
document/record/object in archival, library and museum professional environments by revealing that 
digital information object is not fixed, but rather permanently constructed and performed. Choice of 
significant properties or essential elements to be preserved posed an intellectual task to to extend 
appraisal and selection strategies. The limitations of organizational capacity to preserve and growing 
volumes of digital information demanded to establish a well-defined preservation time scale. These 
practices contributed to the spread of archival principles of appraisal, which allowed defining retention 
periods of material (Harvey, 2005). These interventions have transformed preservation from passive to 
active approach, where alteration is a common part of the process. Coupled with the ease of making 
changes to digital material and increased availability of publishing tools to any citizen these changes 
encouraged an interdisciplinary discussion about authenticity and trustworthiness of digital content.  
 
The report is oriented to exploration of how digital preservation knowledge fits into and transforms 
preservation activities in various communities and assumes that it have common objectives despite 
variety of situations and contexts. Thus, for the purpose of this research digital preservation is defined 
as a set of activities that 1) form an integral part of any information and records management initiatives 
and 2) enable to ensure access to authentic, trustworthy, and usable digital entities as long as it is 
needed in the particular setting. 

1. 2 Digital preservation research agenda 
 

Digital preservation research is in its early stage of development, which is characterized by ill-
defined boundaries and content of the field, ambiguous terminologies and variety of approaches. 
Discussion about digital preservation research agenda is a result of growing awareness of digital 
preservation importance on the institutional, national and international level. Additionally, demand for 
working solutions increases with substantial volume of digital information resources. Current research 
and practice in digital preservation exhibits a tension between isolated experiments with digital 
collection in separate institutions and generic abstract models. Growing volumes of digital resources in 
various institutions represent not only a challenge but also an opportunity to unite theory and practice 
and perform large-scale experiments. Attempts to map priority areas in digital preservation are being 
inspired by and emerging under the pressure of practice (Hedstrom, 2002; Invest to save, 2003).  
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Increased focus on digital preservation issues on the national and international levels, strategic 
programs and digital preservation policy documents encouraged the efforts to map current research 
needs in the field. Among these attempts several are remarkable:  
 

• Report “It’s about time” produced by the USA experts in the context of the National Digital 
Information Infrastructure and Preservation Program (see 
http://www.digitalpreservation.gov/) in 2003 (It’s about time, 2003). 

 
• Report “Invest to save” produced by the international team of experts of National Science 

Foundation (NSF, USA) and DELOS Network of Excellence on Digital Libraries (project 
funded by the European Commission under Information Society Technologies programme) 
in 2003 (Invest to save, 2003). 

 
• Report of the Warwick workshop, organized in 2005 by The Joint Information Systems 

Committee (JISC), the Digital Curation Centre (DCC), the Council for the Central 
Laboratory of the Research Councils (CCLRC), and the British Library (BL) and aimed to 
define an international research agenda for digital preservation (Digital preservation and 
curation, 2005).  

 
Each report provided the list of areas that are crucial for current research in digital preservation. 
Certainly, mapping efforts were not aimed at defining digital preservation as a research domain, but 
rather they were driven by the necessity to move forward and produce solutions applicable in practice. 
However, integration of these research areas into map of generic topics helps to structure the field.  

 
 

Scheme 1. Digital preservation research agenda 
 
Integration of priorities mapped in three reports into rough general scheme reveals several 
domains/approaches in digital preservation (see Scheme 1): 
 

• Digital entities approach puts a focus on the growing variety of digital content and 
necessity to find appropriate preservation solutions based on technological features (e. g. 
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static object or complex dynamic object) and context of creation, operation and use of the 
material. Examination of structure and behaviour of the entity informs appraisal, selection 
and archiving decisions (It’s about time, 2003). 

 
• Repository perspective integrates collections of digital entities, underlying architecture and 

services enabling use into the meaningful whole – archives of data and resources. In this 
area the lack of technical specifications for building archival repositories is identified 
(Invest to save, 2003). Particular issues in managing archival repositories may arise due to 
specific attributes of data (e. g. archives of temporally changing data), access management 
issues (e. g. repositories of controlled access) and repository architectures (including various 
layers as physical storage, data management, logical representations and services) (It’s 
about time, 2003). 

 
• Preservation process model, treating preservation as a cycle of activities and procedures, 

allows to explore changes in each stage  (or relation between stages) of management of 
digital entities. Examples of processes include selection, acquisition and ingest, description, 
organization of storage etc. Reports distinguish most problematic areas to be explored – e. 
g. persistent identification of entities to define their identity and location (Digital curation 
and preservation, 2005; It’s about time, 2003). 
 

• Preservation tools refer to automation of preservation tasks. At the moment, many of 
digital preservation activities are labour-intensive and require significant intellectual input. 
Costs of human input increase preservation expenses dramatically. Therefore, the 
development of algorithms and appropriate software to automate processes of adding 
metadata, performing processing and quality control of digital content is in the focus of 
current preservation research (Digital curation and preservation, 2005; It’s about time, 2003; 
Invest to save, 2003). 
 

• Preservation strategies address techniques and methods for ensuring long-term 
accessibility of the digital material. In the focus of the latest documents are strategies that 
facilitate implementation of certain preservation solutions (e. g. emulation, migration). 
These are creation of format, software, peripheral devices repositories, studies of improving 
quality of archival media, techniques for data recovery, ensuring their meaningful 
reconstruction (Invest to save, 2003). 
 

• Management perspective allows to explore how digital preservation activities should be 
integrated into information management initiatives: what benefits, costs or any other impact 
on the core activities preservation is aimed to support, it produces. Such integration may be 
viewed on different strategic levels ranging from a particular organization to the country-
level policies related to strategic management of information resources. In the focus of 
management issues is the development of digital preservation infrastructure that would 
enable rational management of digital resources. The research includes variety of topics, 
such as sustainable business models for digital initiatives, reducing costs and creating 
appropriate metrics for evaluation (It’s about time, 2003). 
 

Digital preservation research agendas emphasize multidisciplinarity of the field which is emerging on 
the intersection of computer, archival, library and information sciences, museology, economics, social 
sciences (Invest to save, 2003; It’s about time, 2003). Digital preservation research is remarkable for 
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the close interrelationship of disciplines, which transform and inform each other (e. g. traditional 
practices and concepts in archival, library and information science are changing and acquiring new 
meaning in the digital environment; technological solutions, methods and processes in digital 
preservation are informed by the main values in archivistics, library and information science and 
museology).  

1. 3 Digital preservation demands in diverse sectors 
 
Digital preservation research agendas are based on the generic issues integrating the field of digital 
preservation. However, both research and practice are highly influenced by the specific context in 
which preservation activities take place. This context covers particular domains of human activities, 
core values and communication patterns, interests of the different stakeholders – research communities, 
businesses, governments, etc. The landscape of digital preservation research and practice is largely 
defined by diverse communities and their preservation needs, which are shaped by three factors (see 
Scheme 2):  
 

• Information is treated as a strategic asset – this means that all sectors and institutions that 
engage into digital preservation initiatives value information for different reasons – it may be 
requirement for transparence of activities and accountability; it may serve for generation of new 
knowledge and increasing competitive intelligence of the organization; it may be the mean for 
creation and sustaining of organizational memory (e.g. being a part of public relations program) 
(Choo, 2002; Cox, 2006). 

 
• The scope of information resources that are subject to management expands to cover data (e.g. 

textual or numeric data in spreadsheets, measures generated by specific devices as, e.g. medical 
equipment, databases etc.), non-formal types of records as e-mail, recorded telephone 
conversations, diagrams, memos, video clips etc. These resources may be valuable for 
generation of knowledge (e.g. trends, forecasts) (Managing information and documents, 2006). 

 
• The variety of tools and methods to manage information resources increases. Digital tools 

provide an opportunity to make processes of information management more efficient. Examples 
of such tools include enterprise content management systems that facilitate and enrich all the 
processes of managing information in organizations; decision support systems that provide 
algorithms for analytical processing of large volumes of data; various applications that support 
data analysis in research (Managing information and documents, 2006), applications for 
personal digital albums etc.  
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Scheme 2. Context for digital preservation demands and activities in various sectors 
 

Modern research communities face several types of changes – emergence of complex and dynamic 
digital scholarly materials, changing research manner, expanded data analysis techniques and different 
modes of sharing knowledge. Shape, length and other characteristics of scholarly production usually 
depend on communication media. Nowadays digital scholarly publications are evolving from static 
works of limited volume to dynamic multimedia outputs that may include databases, 3D models etc. 
This shift in content and shape parameters encourages richer and more open scholarly communication. 
Digital data archives become a vital component of research infrastructure. Digital data, objects and 
records available online inspire the use of new methods of data analysis and expand opportunities for 
longitudal and comparative research which is crucial for identifying evolution, changes, anomalies etc. 
Analysis of large data sets is vital for such fields as studies of climate changes or biomedical research 
(It’s about time, 2003). Moreover, humanities are increasingly turning to exploitation of digital tools 
for analysis of online data, texts and artefacts. For instance, historians are experimenting with content-
analysis; linguists employ computational analysis of large bodies of texts (Rosenzweig, 2003; McCarty, 
2003). Digital environment is especially favourable for interaction (e. g. real-time mode) and co-
operative efforts online. Modern scientific efforts gradually migrate to virtual collaboratories, which 
integrate digital raw data, scientific production, and digital tools for data analysis. Virtual 
collaboratories empower co-operative research and intensify scholarly communication online. 
Communication between scholars also occurs in multiple blogs, mailing lists, electronic discussion 
forums (Rosenzweig, 2005). Increased accessibility of scholarly production is promoted by open access 
and institutional repositories initiatives, which should consider digital preservation issues in order to be 
sustainable and accessible over time (Hodge, 2004). New patterns of communication and complex 
digital scientific documents and artefacts require different preservation solutions and approach. 
Examples of digital preservation issues include questions: “What functionalities of digital material 
should be preserved for future analysis? How to preserve complex scientific data and objects?”  
 
Implementation of information and communication technology in education has transformed learning 
and teaching practices and experiences. Learner and teacher interaction has shifted into virtual 
environment, which is exploited for multiple purposes including communication and implementation of 
learning projects and using learning material. One of the advantages of application technologies in 
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education is providing rich learning objects (e. g. video clips, educational games etc.) to enhance 
learning experience. Learning object is described as a digital resource complemented with descriptive 
information and serving for educational purposes. For instance, a video clip of political speech 
becomes a learning object if it is incorporated into a lesson or a part of the lesson dealing with politics 
or other contextual information (McGreal and Elliot, 2004). One of the main advantages of learning 
objects is the ability to re-use them in other contexts. Due to technology obsolescence learning objects 
become inaccessible when they are still useful for studies. It is necessary to integrate preservation 
activities into whole life-cycle of learning objects from creation to retention and re-use (Long-term 
retention and re-use of e-learning objects and materials, 2004). 
 
Business companies utilize ICTs for various purposes: to facilitate and decrease costs of sales by 
employing e-commerce applications; to encourage knowledge sharing with partners and suppliers and 
company’s workers by establishing intranets, extranets and groupware applications. These systems 
shape new kinds of digital material (email messages, excel spreadsheets, digital graphs etc.) produced 
and exchanged within and outside of business company (Choo, 2002). Many businesses run and 
maintain transaction management systems. Data collected in everyday operation of an organization are 
re-used for multiple purposes (e. g. to identify fraudulent behaviour of clients, analyze sales’ rates, 
profile client shopping patterns etc.). Many domains of business are knowledge- and research intensive 
(as e. g. in case of pharmaceutical companies) and require keeping and continuously re-using large data 
sets. Often it is necessary to keep the data in order to check compliance with legal regulations (It’s 
about time, 2003). The most important shift in business philosophy is recognition of the value of 
knowledge and the role of organizational memory and experience reflected in information resources, 
the core success factor for business (Choo, 2002). Therefore, many knowledge-oriented organizations 
are focusing at deriving knowledge from raw operational data and re-purposing previous experience 
embedded in various sources. In order to keep up with knowledge management objectives sustainable 
repositories of digital materials are necessary. 
 
Public bodies hold variety of material that possesses evidential, cultural and historical value and may 
also be a raw material used for creation of commercial value. In democratic society an important 
requirement for public institutions is to ensure transparency and accountability for all decisions by 
recording evidence. From these points of view, digital preservation  is crucial for ensuring social 
responsibility of government agencies and participation of citizens in democratic processes and re-
purposing economically and culturally valuable information and data (e. g. demographic, labour and 
education statistics etc.) produced in the context of their activities (Digital broadband content: public 
sector information and content, 2006). Management of digital records produced by public bodies poses 
challenges of preserving authentic and trustworthy information (Invest to save, 2003). 
  
The rise of creative industries is closely related with creativity, intellectual capital as a value of 
contemporary society and increasing economic potential of arts and culture sector. Creative industries 
encompass “those industries which have their origin in individual creativity, skill and talent and which 
have a potential for wealth and job creation through the generation and exploitation of intellectual 
property.  This includes advertising, architecture, the art and antiques market, crafts, design, designer 
fashion, film and video, interactive leisure software, music, the performing arts, publishing, software 
and computer games, television and radio (Creative industries, 2006).” Creative industries exploit 
digital tools in variety of ways: on the one hand, technology is utilized as a new platform for 
production (e. g. digital video, film, audio recordings, digital tools for modelling and simulation etc.), 
on the other, technology is a form of expression of thoughts, feelings and experience, a social and 
cultural communication space that produces new creations (as new media art and computer games). 
Since 1960s artists have been actively experimenting with various electronic media. Contemporary art 
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trend which utilizes technology (e. g. computer hardware and software, television, telephone etc.) as a 
tool for creation and as a mean of artistic expression is called new media art. The concept of new 
media art embraces variety of branches, differing by the nature of application of technologies. Diverse 
branches are described depending on the media applied and its role – e. g. software art, video art, 
digital art, internet art, virtual reality (Wijers, 2005). New media art has produced not only new kind of 
artistic works, but also new kinds of experiencing art. Many authors compare it to performance and 
point out such features as interactivity, connectivity, fluidity (Morris, 2001). New media art is 
increasingly ephemeral and represents a lot of challenges for its preservation. They relate to difficulties 
of interpretation and distinguishing significant properties (e. g. Is the technology used in the artwork is 
a part of conception or it is simply a tool to create it? Does an artwork migrated to other carrier become 
a new and different piece of art?) (Wijers, 2005). Computer games are one more creation of the digital 
age that poses a lot of new questions in the preservation domain. Being as old as computer, computer 
games become an artefact of cultural and historical value. Representatives of cultural study, history and 
psychology put a focus at investigation of cultural and social aspects of computer games. In a way 
computer games represent specific behaviour models; their interactivity (e. g. games engaging in 
specific relations many users in real-time mode) assumes that games have created a certain 
communication environment with specific rules and ethics. In this context, value of computer games 
goes beyond their initial entertainment objective. Artistic approach to games enables a researcher to 
identify and study them as a product of artistic expression. Dynamic nature of computer games, 
complex tools used for their creation and little research of potential value and role of these products 
become a challenge for digital preservation (Lowood, 2002). 
 
Archives, libraries and museums form a distinct group in the context of digital preservation, because 
these are institutions that were created to perform preservation functions. These institutions perform 
digital preservation to serve the needs of many communities/sectors discussed above (e.g. education 
and research, business (corporate libraries/archives/museums). Archives, libraries and museums also 
perform a function of preservation of cultural heritage, which includes digitized or born-digital 
material.  Sustainable digitization program should have a digital preservation strategy of digitized 
cultural heritage contents, otherwise, digitization may become a waste of efforts and financial 
investments. Management of born-digital heritage is related to management of new types of entities as 
digital artworks, personal archives, multimedia material, websites etc. These and many other types of 
digital resources do not fit into traditional classifications of entities managed by archives, museums and 
libraries. 
 
Variety of digital tools available for users and internet as a cultural and social space move collecting 
and memory practices of citizens to virtual environment. Citizens became more active in the digital 
space. Neil Beagrie speaks about generation C (where “C” stands for “content”) which is described as a 
“consumer shift from consumption to personal creation, customization, and co-production of digital 
content” (Beagrie, 2005). For digital preservation personal digital archives are interesting from 
several perspectives: personal reminiscence put on the web may become a material for historic research 
which increasingly turns to analysis of web information; personal digital collection may include 
valuable documents, objects or records that are missing in libraries, museums and archives (this 
principle have been transferred from common collecting experience in analogue world, where private 
collections often hold valuable material), and personal archiving practices change the nature of cultural 
heritage of famous persons (Beagrie, 2005). Digital drafts of poems or novels, music, photographs, or 
other digital artefacts constituting personal digital archives differ from traditional personal record and 
require new ways of collecting, interpreting and describing them for the purposes of digital 
preservation (Harvey, 2005). 
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1. 4 Conclusions 
 
1. Digital preservation is an integral part of any information management system. In order to develop 
working digital preservation solutions curators  need a significant update of knowledge (mostly 
originated from computer science related fields) in several domains: 1) general principles and 
objectives guiding whole set of digital preservation actions (e. g. changes in the meaning of 
authenticity and trustworthiness); 2) digital objects life-cycle and handling practices; 3) 
management of digital preservation life-cycle, which means integration of preservation component 
into traditional information management processes (e. g. acquisition, processing, storage etc.).   
 
2. Digital preservation is an emerging research field in information management; however, most 
attempts to define it rely on a framework of principles and processes developed in the museum, 
archives and library sector. Most these activities in the light of digital preservation are shaped by 
knowledge from other disciplines, mainly, computer science. This fact allows defining the curator as a 
co-ordinator and facilitator of digital preservation initiatives and work of multidisciplinary teams. 
The main reason for it is information managers (or digital curators – if there is such position or person 
in charge for preservation activities) responsible for the results of digital preservation. 
  
3. Demands for digital preservation in a broad spectrum of communities coupled together with novelty 
and immaturity of this research and practice domain causes fragmented experiments   which are usually 
not widely shared outside of particular professional or research communities. However, librarians, 
archivists, record-keepers and museologists may become a link integrating fragmented initiatives. The 
roles of curators  have expanded – they become consultants and educators in diverse contexts of 
digital preservation: 
 

a. Consultants. In most cases, curators engage in variety of relations with digital 
preservation stakeholders and sectors analyzed above. They serve these stakeholders, 
collect and maintain their digital materials. Partnership between sectors interested in 
preservation and curators is crucial for success of digital preservation initiatives and has 
mutual benefits. Together with IT specialists, digital curators are consultants in 
developing effective ICT-based systems for specific needs of extraction and re-use of 
knowledge in various communities. 

b. Educators. Digital preservation activities start from the moment of creation of material. 
Longevity of digital material depends on the awareness of the creators about digital 
preservation. Digital preservation literacy becomes a priority of educational activities of 
libraries, museums and archives. Curators are key persons to educate diverse 
communities as well as individual users about digital preservation. 

 
For these purposes, curators need knowledge about the context of creation, sharing and use of 
digital materials in diverse contexts. 
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II. EDUCATION AND TRAINING IN DIGITAL PRESERVATION: THE EUROPEAN 
CONTEXT 

This chapter is intended to discuss the general principles of education and training in digital 
preservation. Two perspectives are addressed in the chapter. The first is higher education – formal 
studies awarded by academic degree that are provided by universities and/or other higher education 
schools. The second is vocational training – studies of different degree of formality that are aimed at 
provision of knowledge and skills necessary to apply in professional practice. Vocational training can 
be provided by different players, including universities, colleges, professional associations etc. Higher 
education and vocational training are necessary elements of continuous professional development, 
which enables an individual to improve his/her skills and knowledge during his/her professional career. 
Main trends and issues in educational developments in digital preservation are discussed in the context 
of the relevant European policies and initiatives.  
 
This chapter aims to clarify the main issues in training and educating digital curators from 
pedagogical perspective. For this purpose the two main topics will be presented: 
 

• European higher education and vocational training reforms and recommendations. These 
reforms provide a general framework for education in digital preservation. 

 
• Teaching objectives, methods and contents will be examined. There is no common view on 

what is digital preservation professional; and the discussions on this topic are still scarce within 
the professional community of digital curators. However, relevant issues and topics are usually 
discussed in the broader context of educating e. g. electronic record-keepers or digital librarians. 

 
This chapter should help to understand the underlying major pedagogical principles in planning and 
designing digital preservation courses. It is oriented at the discussions in the professional communities 
of archivists, recordkeepers, library and information specialists and museum curators. Though the 
range of digital preservation stakeholders is much wider, discussions within these communities mostly 
drive educational initiatives in higher education and in many cases in vocational training.  
 

2. 1 European context for education and training  
 
An evolving arena education in digital preservation should be harmonized with the European initiatives 
and reforms in education and training. European approach and developments may provide a valuable 
guidance and prompt general principles for modelling of continuing professional development 
initiatives and curricula in higher education establishments. The European action in education and 
training is shaped by two major reforms:  

 
• Bologna process, aimed at establishing the European Higher Education Area (EHEA). The 

reform was launched in 1999 when 29 ministers of education have signed so-called 
“Bologna declaration”. The document called for enhancing employability, mobility of 
students and teachers and enhancing transparency and quality of the European higher 
education (The European higher education area, 1999).  

 
• Copenhagen process, focusing at creation of a common space for vocational education and 

training in Europe. The initiative has been launched by signing a so-called “Copenhagen 
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declaration” in 2002. The declaration responded the need for skills and competencies 
adequate for contemporary labour market and set objectives to raise the profile of vocational 
education and training, quality and transparency of educational provisions and promote 
European co-operation in this area (Declaration of the European ministers of vocational 
education and training…, 2002). 

 
These initiatives were encouraged by the recognition of value of education (not limited to formal 
education but extending to all learning practices throughout all life of individual, i.e. life-long learning) 
and its impact to economic and social dimensions of the development of the European Union. On the 
one hand, knowledge, education, and life-long learning are the key factors of the economic prosperity 
in the knowledge society; on the other hand, they contribute to higher employability and social 
cohesion in Europe (The European higher education area, 1999; Declaration of the European ministers 
of vocational education and training…, 2002). Bologna and Copenhagen reforms share the common 
priority of a European dimension in learning practices and curricula (Declaration of the European 
ministers of vocational education and training…, 2002; The European higher education area, 1999). 
 
In Europe there is a tendency for closer interaction between university education, training and research. 
Bologna and Copenhagen processes demonstrate a close interaction between university education and 
vocational education training, identified in official documents of both policy areas (Education and 
training: diverse systems, shared goals, 2006). This interaction is fostered by the close link between 
life-long learning, employability, demands of professional markets and approach to higher education 
(Trends and developments in higher education in Europe, 2003). Employability, seen as an outcome 
and contribution of higher education, results in encouraging universities to provide competencies that 
are required at the labour market: “relevance to the European labour market needs to be reflected in 
different ways in curricula, depending on whether the competencies acquired are for employment after 
the first or the second degree” (Shaping the European higher education area, 2001). Additionally, 
current educational values shift from acquiring and possessing a certain “baggage” of knowledge and 
skills to ability for life-long learning by gaining and improving competencies and knowledge. Higher 
education institutions are increasingly treated as enablers and promoters of life-long learning. Life-long 
learning involves variety of methods and ways to improve knowledge, ranging from personal 
experience at the workplace to participation in formal training events. Therefore, formal education does 
not reflect the breadth of individual professional skills and competencies. The European Commission is 
working towards finding new ways to acknowledge results of non formal and informal learning 
(Education and training: diverse systems, shared goals, 2006). 
 
Bergen Communiqué of 2005 highlighted close interconnection between education and research. In the 
knowledge society research is not limited to academic communities but becomes crucial for industry, 
business and overall economic and social development of societies. By linking research and education 
Bergen document emphasized the role of academic establishment in educating qualified researchers. 
Thus, the initial range of studies that considered two cycles of education (bachelor and master studies) 
have expanded to cover doctoral programmes (The European higher education area – achieving the 
goals, 2005).  
 

2. 2 Implications for digital preservation education 
 
European developments in vocational training and university education are in line with discussions of 
professional and academic communities on these topics. For the purpose of design and implementation 
of the digital preservation educational provisions three major aspects need to be considered:  
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1) the development of competence based courses,  
2) provision of appropriate teaching methods and practices,  
3) modelling the contents of the courses. 

2. 2. 1 Competency-oriented teaching: a balance between theory and practice 
 
Design of digital preservation educational provisions, including content, teaching methods, is 
inseparable from establishing main objectives of studies. In turn, formulation of objectives is 
influenced by the understanding of what a student should achieve as a result of studies, how acquired 
knowledge will help him in professional career. It is increasingly acknowledged that contemporary 
professionals work in changing, fluid and information-intensive environments and face unknown 
and ambiguous situations, when a completely new solution should be developed (Hallam and 
Partridge, 2006; Gonczi, 2001; Roberts and Hoy, 2004). This leads to changing understanding of 
learning objectives and new approaches to professional education (Roberts and Hoy, 2004; Gonczi, 
2001).  
 
Traditionally, professional achievements of a person are usually evaluated against competency 
standards which define a set of knowledge and skills necessary to work in particular field. This 
approach has its advantages and drawbacks. The main advantage is that skills are linked to future 
professional practice of specialists. However, there are also drawbacks. Roberts and Hoy draw attention 
to limitations posed approach to competencies as to static set of skills and knowledge when it is 
assumed that “skills and tasks can be broken down into objective parts, separate from the person, their 
values and experiences” (Roberts and Hoy, 2004: p. 3). Real-life situations are complex and require 
synergy between different knowledge and experience gained by the person through his working career, 
therefore, the notion of competency should include not only domain knowledge but a capability to 
synthesize and create new knowledge, reflect on and evaluate current practice critically. The need 
to provide a deeper understanding of competency is reflected in the Euroguide LIS: competencies and 
aptitudes for European information professionals, which supplies each competency with four level of 
expertise ranging from “awareness” which refers to basic understanding and ability to perform simple 
and clearly defined tasks to “effective use of methodology” defined as an ability to apply technique or 
knowledge in different situations, find new areas of application or improve the technique itself 
(Euroguide, 2004). The demand for different competency levels is also reflected in ISO 15489-1. The 
standard highlights the necessity of training for every organization that performs electronic 
recordkeeping. The competency levels should vary according to the degree of involvement of a 
particular stakeholder (e.g. management board, employees or persons responsible for electronic 
recordkeeping) (ISO 15489-1, 2001). 
 
Learning oriented at managing complex real-life situations is crucial for education in digital 
preservation, which is characterized as ill-defined and evolving field of research and practice. 
Therefore, a sound educational model, which would prevent the discipline from becoming a sum of 
fragmented knowledge, practices and tools, is necessary. Academic community emphasizes a need in to 
integrate digital preservation problematics into education in archival science, library and 
information science and museology: 
  

The issue of theory vs. practice and of academics prospective vs. vocational education 
was one of the first to arise in the Group’s discussion. Using the words of Ton de Bruyn: 
we have to consider the integration between the architect and the builder, to stress that we 
have to build a palace and if we want that this palace will be strong and effective, we 
need both. The reflective practitioner approach seems to be the best example of a perfect 
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balance, but this issue is really controversial (European curriculum reflections on library 
and information science education, 2005: p. 25).  
 
In many European countries the universities and the academic bodies have recently 
accepted to play not only as educational but also as training bodies with the 
consequences: 
− to qualify the offer and focus more on the theoretical aspects than on the practical 

skills, 
− to develop a better understanding of the professional identity (Guercio, 2005: p. 8). 
 

Current discussions reflect a convergence to a certain degree between university education and 
vocational training with the main objective to educate a reflective professional able to cope with 
complex and changing environment, make critical judgment and rely on a sound professional knowledge 
and methodology. 
 

2. 2. 2 Teaching methods and practices 
 
Contemporary educational approaches rely heavily on the achievements of knowledge management – 
social origin of knowledge and its complexity, including personal experiences and values. Knowledge 
is increasingly treated as a process, i. e. knowledge is not a stock of something, but an evolving process 
when a person transforms his/her understanding of surrounding world as a consequence of certain 
activities and new experience gained. Experience is perceived subjectively due to diverse values of 
people, therefore, the knowledge of each person is very individual. Knowledge is a creative act, but not 
a reproduction of certain prescriptions (e. g. how to do it). Additionally, knowledge usually originates 
in social setting, as a result of common activities of a group of people (e. g. apprenticeship when a 
student watches and imitates the activities of his teacher). Knowledge management approach influences 
the design of courses/curricula. It puts a focus on problem-based approach allowing students to build 
their own unique solutions and knowledge in real-life situations or/and simulations in the course of 
learning. Taking into account the social origin of knowledge, involving students into work of existent 
communities of practices in appropriate institutions is recommended (Gonczi, 2001).  
 
Approach to knowledge as a personal construction which is closely related to personal experiences in 
diverse social environments fosters several changes in educational provisions. First of all, it affects the 
variety of educational products offered, and, secondly, it has a profound impact on teaching methods 
within the course. 
 
Discussing the need for professional development in archivists’ and record managers’ communities 
David Roberts and Marian Hoy put an emphasis on developing not only certain skills, but capabilities 
to cope with complex real-life situations. They claim that professional development requires 
different education strategies that depend on desired outcomes. The range of learning activities 
varies by the level of formality, method and learning environment. Choice of appropriate learning 
strategy depends on the objective – either to develop competencies to cope with current needs or to 
develop knowledge and capabilities to address future challenges in the domain (see Scheme 3) (Roberts 
and Hoy, 2004). 
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Scheme 3. A summary of learning strategies and scenarios by David Roberts and Marian Hoy∗ 
 
Continuing professional development requires an individual commitment that should be developed 
during university studies. Individual commitment and capacity to learn is developed through a set of 
teaching methods and practices. Therefore, curricula should be designed by collaborative teams of 
researchers and practitioners from various fields (Guercio, 2005; Hallam & Partridge, 2006). 
Currently many higher education schools are bridging together practitioners and academic community 
to produce innovative curricula and implement co-operative teaching practices. For instance, 
Queensland University of Technology reports about novel practices in graduate program in Library and 
Information Studies. A special Professional Practice Unit has been established to provide students with 
authentic learning experiences. Traditional disciplinary teaching approach is combined with learning 
based on practitioner work and involvement into professional life of information specialists. 
Educational offerings combine placement and collaboration with professionals and tasks that require 
reflective practices. Fieldwork placement, guest speakers, mentorship may be treated as a learning in 
communities of practice; while colloquium, development of their own professional portfolio by 
students should be considered as a reflective practice (Hallam and Partridge, 2006). 
 
Close cooperation between professional and academic communities in curriculum design is crucial for 
digital preservation. Currently, research and practice are two inseparable parts of the development of 
digital preservation domain. Therefore, teaching should be guided by both traditional disciplinary 
approach and learning from practical experiences. 

                                                 
∗ taken from: ROBERTS, David; HOY Marian. Professional development and competency standards: unraveling the 
contradictions and maximizing opportunities [online]. 15th International congress on archives. 2004 [retrieved 15 July 
2006]. Available http://www.wien2004.ica.org/imagesUpload/pres_121_HOY_SAE%2004.pdf 
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2. 2. 3 Contents of digital preservation curricula 
 
Digital preservation is a field that is being developing on the intersection of the multiple disciplines, 
ranging from those traditionally shaping curation practices – archival science, library and information 
science and museology - through those establishing new principles related to technological preservation 
environment – computer science and related disciplines (e. g. computer engineering, human computer 
interaction etc.), and finally to those that shape social, cultural and organizational contexts of creation 
and use and curation of digital material (e. g. information management, art media studies etc.). The 
potential danger in designing multidisciplinary curricula is immature approach that expands the 
range of subjects without a clear objective of studies integrating disciplines into meaningful 
whole. Anita Coleman, while discussing the state-of-the-art in education on digital libraries (these 
courses usually incorporate digital preservation topics), indicates an information overload and loss of 
understanding of library and information profession by students of digital library courses designed 
within library and information science programs (Coleman, 2002). Study program within which 
particular courses are introduced usually shapes a particular approach to disciplines included in the 
curriculum. Thus, according to Coleman, the major academic discipline becomes a method of studies 
of sub-disciplines included in the whole study programs (Coleman, 2002). Disciplines emerged on the 
intersection computer science and archival, library and information science and museology, 
traditionally, are remarkable for two approaches influenced by one or another scientific framework. 
Thus, Yan Quan Liu reported on the split between digital library education (even within library 
community itself), distinguishing two education models: “the technocrats” that put a focus on 
technological infrastructure, and “the librarians-as-guides” that treat digital library courses as 
supplemental and drew attention to social responsibility and service side than to technologies (Liu, 
2004). In archival and record-keeping community there is also a stress on “an enlargement of the 
technical expertise area” (Guercio, 2005). The issue of a “proper mix” of IT disciplines and 
professional library and information, archival and museology knowledge remains highly debated. 
However, the vision of the more technically informed digital curator is becoming increasingly 
popular among educators and scholars. Technically informed digital curator is able to work in 
multidisciplinary teams, make informed decisions about changes brought by information and 
communication technology into curatorial practice and solutions, and integrate technological 
innovation within social, cultural, economic and organizational context of digital preservation 
(Guercio, 2005; It’s about time, 2002). 
 
Design and contents of digital preservation study programs are also related to the general structure of 
the curriculum. In many cases digital preservation courses are integrated into archival or library and 
information studies, e. g. electronic records management programs or digital library programs 
(Coleman, 2002; Guercio 2005). Therefore, question of multidisciplinarity emerges even within the 
disciplines related specifically to curation. There is a trend towards convergence of all studies related to 
cultural heritage and applying an umbrella concept of memory institution to archives, museums and 
libraries. However, this approach is still debated by representatives of different communities. In spite 
of all obstacles and barriers in research and practice traditions, the interchange of knowledge between 
archival, library and museum communities is highly desirable and already practiced. Emerging 
graduate level programs tend to place digital preservation into a wider context within humanities, arts 
and computer science disciplines. It provides a space for various specializations in digital preservation 
on graduate level (see ANNEX A). 
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2. 3 Conclusions 
 

1. The European reforms and discussions within professional communities indicate the shift in 
understanding of what is a qualified specialist. There is an increased emphasis on the 
combination of competencies in certain areas with personal abilities to improve and generate 
new knowledge and skills. This is particularly relevant for digital preservation which is 
characterized as a highly ambiguous and dynamic field of knowledge and practice. Education 
of digital curator should combine the focus on labour market requirements with training 
the ability to learn and master new skills and knowledge. 

 
2. Research competencies overstep the academic community and become a useful attribute of the 

digital curation practitioners. Many theoretical assumptions are tested in archives, museums and 
libraries. These institutions increasingly perform research independently. Therefore, skills to 
manage and perform research in practical settings are increasingly important for 
contemporary digital curators. 

 
3. Effectiveness of education and training of digital curators is achieved by tuning learning 

objectives with appropriate content and teaching methods. It is not enough to stick only to 
content in organization of education and training. Teaching methods should reflect the major 
goals of the course. Particular attention should be paid to those teaching methods that allow 
synthesizing and applying acquired theoretical knowledge in real-life situations. 
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III. THEMATIC FRAMEWORK FOR EDUCATION AND TRAINING IN DIGITAL 
PRESERVATION 

Design of education and training provisions in digital preservation should rely on a certain 
thematic framework. This chapter is aimed at exploration of possible thematic schemes and the 
development of suggestions for digital preservation disciplines and areas that should be addressed 
in education. For this purpose several actions have been undertaken: 

 
• A qualitative content analysis performed to identify the major topics that emerge lately in 

both training and research activities world-wide (courses, workshops, turtorials, 
conferences, etc.). 

 
• A set of nine core digital preservation topics is developed to assist the design of digital 

preservation training courses and university curricula. This thematic framework is based on 
the main ideas and conclusions of the first and second part of the report. 

 
This chapter is useful for course designers to reflect on the range of digital preservation topics, the 
ways of their integration within a broader thematic context of education of librarians, archivists, record 
keepers and museum curators.  

3. 1 Analysis of digital preservation training events 
 
Content-analysis of digital preservation training events was undertaken in order to determine the main 
topics and trends in continuing professional development in the field. The main research questions 
were: 

• What are the topics that discussed heavily in training events? 
• What are the main aspects of the topics highlighted in discussions? 
• Which topics are less popular or almost abandoned in training events? 

 
Data collection  
In order to analyze main tendencies a search of workshops, tutorials and courses on digital preservation 
was performed using event lists and preservation bibliographies, websites of the international and 
national digital preservation initiatives (see ANNEX B for technical research data). For the purpose of 
research workshops and tutorials are defined as short training events of formal (participant acquire 
pre-defined skills and gets a certificate) or informal (lectures, public discussions on the topic, often 
taking place at the conferences) nature. Training courses are defined as formal thematic training 
events with clearly defined goals, learning outcomes, teaching methods and training modules that 
confirm qualifications and skills by an appropriate certificate.  
 
Selection of training events was restricted by several criteria. Only events where digital preservation 
was the main theme were selected, excluding those, where digital preservation was one in the range of 
topics (e. g. digital preservation issues in the context of digitization training events). For workshops and 
tutorials chronological limits of 2005-2006 were applied, excluding those events that were provided by 
the digital preservation initiatives (e. g. ERPANET, CEDARS). Only events supplemented by 
description of main objectives and topics were analyzed. For courses there were no chronological 
restrictions.  
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Data analysis 
Seeking to find answers to the main research questions, the method of qualitative content-analysis was 
applied. Qualitative content-analysis refers to controlled method of text analysis aimed at deriving the 
primary ideas and latent content of the text. Differently from quantitative analysis this method 
addresses meaningful units of the text and less its quantitative aspects. Qualitative content-analysis is 
based on the interpretation of the text and inductive formulation of categories (Mayring, 2000).  
 
Analysis relied on the general framework for digital preservation research provided in the first chapter 
of the report Landscape for digital preservation research and practice (see Scheme 2). Description of 
each workshop was analyzed and themes were distinguished and grouped in categories to track their 
frequency in training events. 
 
The limits of this research should be recognized basing on the several factors: ill-defined terminology 
and its ambiguity in digital preservation increase the possibility of subjective interpretation, description 
of workshop and training events varied in length and in manner (provision of details or highly 
abstracted concepts). However, in spite of all limitations such mapping of the topics is useful to track 
main trends in current training initiatives and may serve as a basis for discussion about the 
development of educational provisions. 

3. 1. 1 Findings 
 
Search and selection results included 43 workshops, tutorials and 8 training courses (technical data on 
the research are available in ANNEX B). 
 
At first, the analysis of themes to which entire training event was dedicated was performed. It allowed 
distinguishing the most important themes in digital preservation as they are perceived by event 
organizers. Findings show that events fall into several groups according to topics discussed (see 
CHART 1): 
 

• General digital preservation issues and visions – training events of this type are aimed at 
raising awareness of digital preservation, defining the field, highlighting challenges and 
gaps, sharing current expertise and initiatives in various countries. 

 
• Digital entity oriented workshops put in focus particular type of digital material and 

highlighted those issues or peculiarities that arise in preservation of this specific resource. 
 

• Events addressing specific digital preservation topics, ranging from development and 
maintenance of digital repositories; management of digital preservation initiatives to issues 
addressing specific stages and activities of digital preservation life-cycle. 
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CHART 1. Training events by topics Digital preservation in general

Digital entity oriented

Digital repository oriented

Management of digital
preservation initiatives
Preservation life-cycle
issues/activities
Preservation strategies

Digital preservation tools

 
 
An overwhelming tendency in training is a specialization on certain types of digital material (39 % of 
events, see CHART 2) and discussion of issues that arise in the process of preservation of these specific 
objects. Other less popular but still important solutions are 1) to discuss particular issues and activities 
(16 %): metadata and persistent identification are treated to be important topics; 2) to raise awareness 
on digital preservation and share experience (16 %) and to see digital preservation as a totality of 
processes and infrastructure (14 %).  
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CHART 2. General issues in workshop discussions
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Issues of trust, authenticity and integrity which are the main objectives of digital preservation are not in 
the centre of attention in training events. Growing discussions of authenticity (18 %) demonstrate a 
more favourable environment. It is an alarming sign, that digital preservation professionals abandon 
fundamental issues of trust (8%) and integrity (10%) of digital information objects that underlie digital 
preservation activities. 
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Many training events discuss digital preservation practices of specific types of digital materials (33%). 
When discussing why and how to preserve digital entities some workshops and courses tend to draw 
attention to several perspectives (see CHART 3): context of creation of digital material, context of its 
use/re-use, and its technological structural features. The most popular issue addressed in workshops is 
context of use/re-use (17%), which refers to purposes and methods of digital entity use which are 
applied in specific communities (e. g. use for research purposes, methods of use – statistical analysis of 
large data sets). Technological attributes of digital entities, that refer to specific behaviour and 
functionality of the material and are pre-defined by technologies used to create them, are also important 
(15%). However, training events are less concerned of context in which material is created (10 %), 
which refers social, organizational, cultural and technological changes in production of digital entities 
that may refer to particular sector (e. g. electronic publishing). 
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CHART 4. Digital entities by type
websites
scientific resources
emails
digital images
born-digital art
learning objects
medical databases
archaeological data
digital photography
3D objects

 
 
Distribution of types of digital entities mostly discussed in training events reveals the prevailing 
orientation to websites, though the visibility of other digital materials is growing as well (see CHART 
4). 
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CHART 5. Repository models and guidance
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Attempts to provide guidance and models for developing digital repositories are also one of the 
concerns of training events. Discussions stem from models that are already in place. These models are 
institutional repositories, emerging from the initiatives to develop repository of academic and research 
institutions; Open Archival Information Systems Reference Model (OAIS), trusted repository notion 
developed in RLG/OCLC report and the latest initiative by NARA/RLG that have produced an audit 
checklist for certification of trusted repositories (see CHART 5). OAIS is an influential ISO standard in 
the field of repositories, therefore, it was considered more often than other models (10 %).  
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CHART 6. Major management topics 

Organizational policy
Risk management
Economic issues
Legal issues
Quality issues
Sustainability 

 
 
Management issues permeate discussions in many workshops (see CHART 6). The main issue is how 
to develop organizational policy in digital preservation. Organizational policy is a main result of 
strategic planning; it refers to attitudes, priorities and strategic actions of an institution and is crucial for 
implementation of digital preservation initiatives. At different level of abstraction organizational 
policies were discussed in 13 workshops and courses (26 % of all training events). Economic issues, 
covering broad range of activities and problems related to budgeting digital preservation – mostly 
modelling costs of initiative or separate preservation stages – are also a popular topic for practitioners 
(18 % of training events). Legal issues and quality concerns are discussed in some workshops as a 
traditional part of digital preservation life-cycle. Quality issues are mostly associated with certification 
of digital repositories. However, only two events considered sustainability of their choices and 
solutions. 
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CHART 7. Preservation strategies/methods
General
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A substantial number of training events discuss digital preservation strategies in general (36 %). Most 
actual specific types of digital preservation strategies are file formats (22 %) and data migration (24 %) 
strategies. This is a normal trend, because digital preservation is a new preservation activity in libraries, 
archives and museums. There are a lot digital preservation projects that are at planning or initial stages. 
At these stages general, file formats and migration strategies are more important than refreshing or 
“digital archaeology”. Increase in a relative weight of emulation, refreshment and “digital archaeology” 
training events is a possible future scenario.  
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Many training events discuss digital preservation tools (see CHART 8) for general (35 %) or different 
non-binary data (35 %) management in digital preservation. Discussions about images (18 %) or 
metadata (12 %) management tools are of less importance.  Here it is possible to make connection with 
situation regarding to digital preservation strategies. For digital preservation projects that are at the 
planning or initial stages most important are general and non-binary data management issues.  
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CHART 9. Topics referring to digital preservation life-cycle
Archiving
Data loss
Infrastructure
Maintenance
Metadata
Storage
Appraisal
Acquisition
General
Case based

 
 
Training events exhibit increased interest in digital preservation metadata (24 %) and archiving (23 %) 
models (see CHART 9). Discussions about storage, maintenance, general and case based models (i.e. 
models developed in concrete practical settings) identified in 8 – 10 % of training events. Discussions 
about data loss, infrastructure and appraisal are rarity. This distribution of topics is typical for the initial 
stages of digital preservation.  
 

3. 1. 2 Conclusions 
 
The analysis of themes discussed in training events reveals the general orientation of training towards 
addressing urgent needs of professional communities involved in digital preservation. The awareness of 
digital preservation is growing and many institutions face the demand to implement it in practice. 
However, still there are not so many educational and training solutions to inform digital preservation 
practices. This situation is reflected in the distribution and popularity of topics in training events. Major 
topics address the most urgent needs to launch and manage digital preservation initiative. Digital 
preservation professionals need a general view and guidance on general processes, management 
models, and tools necessary to implement digital preservation. However, orientation to the “know-
how” skills urgent for start in digital preservation activities discriminates issues of long-term 
sustainability of solutions chosen. Training events lack a broader perspective of change brought by 
digital preservation and particular links between change and major professional principles underlying 
practical activities. In the situation when digital preservation activities are at the initial stage there is 
little space for themes related to possible future consequences of digital preservation activities, as data 
loss and associate salvation techniques as digital archaeology. There is a clear lack of topics that 
consider social and ethical responsibility of digital repositories, including themes related to 
authenticity, trust and role of archives, museums and archives in establishing authenticity, revealing 
forgeries etc. 
 
In short: 

1. Short-term orientation and lack of addressing long-term needs. 
2. Lack of in-depth approach to changes and links with core professional responsibilities and 

functions. 



 34

3. 2 Themes for education and training in digital preservation 
 
Digital preservation training and education provisions are varying highly by the scope, objectives, 
length, teaching methods etc. (see examples of higher education in digital preservation in ANNEX A). 
Therefore, it is necessary to propose a framework based on flexible modules that may be offered in 
different contexts independently or integrated into broader educational framework. On the basis of 
literature review and content-analysis of training events 9 themes for digital preservation education and 
training were generated (see Scheme 5). Most themes originate or use knowledge of other disciplines 
(e. g. quality assurance & control, strategic planning themes rely on management disciplines). In case 
of higher education curricula this implies integration of digital preservation courses into broader 
agenda of professional education. In spite of variety of real-life situation in which these themes may be 
explored during training, authors believe that the main priority in teaching digital preservation is 
avoiding isolation and practicing an integral approach to cultural, social, economical, political and 
technological aspects of digital preservation. Thus a variety of future career path may be promoted – 
e. g. decision-makers in digital preservation participating in the development of national and 
international frameworks and policies in digital preservation, digital preservation researchers, fostering 
fundamental and empirical studies; digital preservation practitioners, participating in relevant initiatives 
etc.  
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Scheme 4. Thematic framework for education and training in digital preservation (DP) 
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Thematic framework considers two cycles of university education and vocational training as a part of 
continuing professional development of curators. The third cycle of university education – doctoral 
studies - is mainly associated with preparation of qualified researchers in digital preservation domain. 
This level of studies may be guided by the general research framework based on the current needs (as it 
was summarized in the chapter I, scheme 2) and potential research scenarios proposed in the report 
“It’s about time” (It’s about time, 2002). Digital preservation research is an evolving area and 
restriction of it to particular topics would be harmful.  
 
Knowledge and competence requirements in vocational training are structured according to slightly 
modified framework of conceptual, semantic and syntactic and technical knowledge and skills (see 
Scheme 5) proposed by Christine Borgman. Conceptual knowledge is a type of fundamental approach 
to the phenomenon studied, its essence, features and underlying laws. In the context of digital 
preservation conceptual knowledge may embrace study of changes in fundamental concepts of 
authenticity, trustworthiness, research that consider digital preservation as a practice of construction of 
memory of societies. Though this type of knowledge does not result in acquisition of practical skills, it 
is crucial for implementation of any practical activities in real-life situations. Semantic and syntactic 
knowledge maybe generalized to operational, which is defined as mastering of processes, procedures, 
techniques related to technological and management aspects of digital preservation. Technical skills are 
necessary to work with particular information systems and equipment applied in digital preservation. 
All themes relevant for digital preservation education and training are discussed below, structuring 
them into general description of the topic and indications for skills and knowledge in university 
education and vocational training (cf Bawden, Vilar and Zabukovec, 2004). 
 

3. 2. 1 Digital preservation concepts 
 

Digital preservation concepts and phenomena are crucial in order to understand the necessity to 
preserve digital resources and implement relevant initiatives in various organizational settings. First of 
all, it is necessary to treat digital preservation as a part of broader initiatives or developments. This 
broader context will differ in diverse organizations. For instance, in the context of business 
management digital preservation is related to the development of organizational knowledge and 
learning. Knowledge management professionals emphasize retention of organizational knowledge or 
creation and ensuring sustainability of organizational memory (Nonaka, 1991). In the light of activities 
of archives, museums and libraries digital preservation should be seen as an essential function of these 
institutions which is aimed at safeguarding digital cultural heritage for the future generations. By 
making preservation decisions libraries, museums and archives contribute to construction of memory of 
society. Preservation function is always associated with cultural heritage, i.e. documents/objects that 
are valuable for particular society and, for this reason, should be preserved (Guidelines for the 
preservation of digital heritage, 2003). Relating digital heritage to social mission of memory 
institutions helps to avoid reduction of digital preservation issues to purely technological domain and 
immature solutions (Lavoie, Dempsey, 2004). For scholarly community and managers of research data 
archives digital preservation should become an important factor in the context of overall science 
development. The variety of context suggest numerous frameworks that are not listed here. However, 
the main point is for the digital curator is the ability to integrate digital preservation into broader 
context of activities and evaluate its benefits. 
 
In the heart of digital preservation is digitized and born-digital material. Digitized surrogates of 
analogue originals are intensively produced in business sector and institutions of public administration, 
as well as in archives, museums and libraries. Digital preservation concerns should be an integral part 
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of digitization initiatives. The main feature of born-digital entity is that it was originally created in the 
digital environment and has no analogue counterparts (Guidelines for the preservation of digital 
heritage, 2003). Born-digital entity differs from analogue by means of creation, representation, 
distribution, use and, consequently, preservation.  
Differently from analogue solutions digital preservation is shaped by preservation of knowledge 
embedded in the content, rather than the carrier (Harvey, 2005). This transition is pre-conditioned by 
increased dependency on technological tools necessary to make the content accessible and sensible to 
readers (Thibodeau, 2002). Preservation of long-term access to the material becomes a priority. Digital 
preservation is an active alteration, needed to preserve the knowledge. However, the ease of 
manipulation of born-digital material allows illegal and malicious actions with documents. Curators 
should ensure that the resource they preserve is 1) trustworthy, 2) identical  – reflect clearly the purpose 
it was created for and the meaning it was intended to disclose; 3) integral – it is stable with well-
documented alterations made solely for preservation purposes (Hirtle, 2000). The focus at preserving 
identity, integrity and ensure trustworthiness requires to bridge technological and cultural knowledge 
about the resource.  
 
Knowledge and competencies for university education 
 
At the undergraduate level main principles of digital preservation should be bridged with general 
principles of work, activities and procedures of organizations, institutions for which digital preservation 
program is intended. This leaves a freedom to course designers to model the integration depending on 
the subject taught – e.g. information management, archival science, records management, museology, 
library and information science etc. Students should be able to build a wider framework for digital 
preservation by identifying and purposes which it serves for.. [why?] Cultural, social and technological 
attributes of born-digital materials and their typology should be well-understood. Students should get 
an introduction into main objectives, principles, processes of digital preservation and comprehend the 
differences between traditional and digital preservation practices.  
 
At the graduate level students should be able to approach digital preservation in the context of 
creation, distribution and use of information resources in the digital environment. This involves the 
knowledge of current information systems used to create, distribute and use (e.g. content management 
systems, electronic publishing applications, groupware, data warehouses etc.), structure and process 
(character encoding, document formats, database management) digital information resources. The same 
applies to digitization and all related processes. Such knowledge is necessary because all these 
activities and systems may not initially contain a digital preservation element or function. Taken 
broadly, students should also understand the influence of changing communication technology (in a 
broad sense of means of communication) on the creation, distribution and use of information resources 
and apply this knowledge for decision-making in digital preservation domain. 
 
Knowledge and competencies for vocational training 
 
Studying the main digital preservation concepts equip professionals with conceptual knowledge which 
enables to understand the role and responsibility of their institution for digital preservation; be aware of 
the nature and variety of born-digital information resources; be aware of the necessity to ensure long-
term sustainability of digitization initiatives; identify the main objectives and principles of digital 
preservation; comprehend and bridge the technological (e. g. technology obsolescence), social and 
cultural (e. g. value, nature and patterns of use of documents/objects/records) factors underlying digital 
preservation decisions. 
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3. 2. 2 Strategic planning of digital preservation initiatives 
 
Strategic planning of digital preservation (DP) initiatives is one of the most important but too often 
overlooked stages of the whole digital preservation cycle. Many DP initiatives are too much focused on 
technical and/or operational issues. Not having a clear overall strategy may become a hindrance in 
sustainability of DP initiative as well as in ensuring its financial support and building partnerships. In 
short, it is not efficient and too costly not to have a strategy for a DP initiative. 
 
Strategic management is “fundamentally about setting the underpinning aims, choosing the most 
appropriate goals towards those aims, and fulfilling both over time” (Strategic management, 2004). It is 
a long-term planning, usually contrasted with operational or tactical planning which is short-term. 
Strategic planning involves basic conceptualisation and articulation of what is to be achieved and why 
do we aim at this; it is thinking ahead. Strategic planning is about having a common vision for all the 
parties involved and about shared values that constitute basis for any organization or project. 
 
Strategic planning of DP initiatives can take place on different levels: institutional, inter-institutional 
network, national, regional, global. Institutional strategy of DP initiative must be an integral part of the 
whole institutional strategy. As DP is quite recent phenomenon, planning for DP initiatives may require 
revision of already existing institutional strategies. However, DP is a complex of issues and processes 
that are best solved and managed in cooperation with heterogeneous partners - custodians of cultural 
heritage, researchers, IT specialists, lawyers, politicians, administrators, funders, etc.  
 
Strategic planning should not be viewed as a linear process but rather a cycle consisting of several 
closely interlinked stages: goal-setting, environment and market analysis, strategic choices, establish 
mechanisms for coordination, communication and decision-making, monitoring and evaluation.   
 
Strategic planning begins with setting the main goal, mission and vision for the project/initiative. The 
major purpose reflects both the fundamental values of the organization and its interaction with the 
external environment, most importantly with the (potential/designated) users (e. g. “Ensure access over 
time to a rich body of digital content through the establishment of a national network of committed 
partners”; “provide reliable, long-term access to managed digital resources to its designated 
community, now and in the future”). The overall purpose of the DP initiative is intertwined with the 
social responsibility of both heritage institutions and other agents in the field. Therefore vision and 
mission setting is interlinked with the analysis of internal (SWOT analysis – strengths, weaknesses, 
opportunities and threats) and external (PEST analysis – political, economical, social and technological 
factors; CSF – critical success factors) environment of an organization. Market analysis is an important 
step in the process as it allows defining the main players in the field, the potential partners, 
contributors, funders, stakeholders, targeted publics for the main output of the initiative as well as for 
the promotion of DP ideas. 
 
The infrastructure of the institution (a large university or national repository versus a small library, 
archives, or museum) will be a determining factor in the nature of the overall DP initiative, but another 
factor will be equally important: the “designated community”—its identified group of potential users—
will determine what is the main purpose of the initiative, what will be deposited (content and format), 
how the digital information is managed and preserved, and how it is disseminated and accessed. 
Defining the users of the DP initiative is crucial for its success. 
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Formulating a strategy also means reflection upon the strategic alternatives and making choices and 
decisions. Stakeholders of DP initiatives come from both public and private sectors; they have different 
interests and roles. In an initiative or project with many heterogeneous partners with different 
negotiation and organizational cultures decision-making process may be complicated requiring trust, 
good will and negotiation abilities.  
 
Each and every strategy has to be evaluated – how successful we are? Was it worth going the way? Do 
we want to continue? If yes – how? The model and attributes of digital repositories developed in 
RLG/OCLC report Attributes of a trusted digital repository allow to establish criteria for evaluation of 
digital preservation activities and results (Attributes of a trusted repository, 2001). If the evaluation is 
positive, a new cycle of strategic planning begins. Additionally, to evaluation of overall success/failure 
of the DP initiative, it is necessary to reduce possible negative scenarios. This is possible by performing 
risk management. In DP risk management is a combination of knowledge originating from general 
management disciplines with specific DP context. General knowledge refers to methodologies of 
identifying, categorizing and prioritizing risk factors (Risk communication tool, 2003) and general risks 
that originate in the course of management of projects (e.g., lack of organization capacities, external 
uncontrollable factors as policy changes or new technological developments on the market etc.), while 
DP specific knowledge addresses the nature of risk and possible solutions to reduce negative outcomes. 
Examples of DP risks include, as grouped by Gerard Clifton, groups of factors related to physical 
carrier or media (e.g., degradation, obsolescence or damage), data level – files, obsolescence formats, 
data loss etc., and collection level risks associated with description and handling of the entire collection 
of digital materials (Clifton, 2005). 
 
DP initiative is an incremental process; it is important to a) build both long-term and step-by step 
strategies and b) ensure periodical revision of an overall strategy. Frameworks and models for strategic 
planning of DP initiatives are available in standards and recommendations that originated in different 
professional communities. ISO 14721: 2003 Space data and information transfer systems – Open 
archival information system – Reference model (ISO 14721, 2003) combines various perspectives 
important for planning of DP initiatives – organizational view (how to establish a strategy, what are 
important factors), functional approach (a set of DP processes, their content, components and 
interrelations (ISO 14721, 2003). Placing digital preservation into broader records management process 
an invaluable tool for planning is ISO 15489-1: 2003 Information and documentation – Records 
management which recommends on steps and methods of for strategic planning of records management 
programs (ISO 15489-1, 2001). Another specific feature of any DP initiative is the need for raising 
awareness of what is DP. Thus, strategic actions of DP initiative will involve not only networking and 
partnership/consortium building but also publicity, persuasion, demonstration and other forms of 
raising awareness among the potential actors and partners. The Library of Congress, for example, as a 
leader in a collaborative initiative Plan for the National Digital Information Infrastructure and 
Preservation Program (NDIIPP), to realise the vision of the NDIIPP, “will take actions that are: 

o Catalytic: investing in existing strengths, leveraging public and private investments, and 
stimulating research and development where needed; 

o Collaborative: engaging willing partners and key stakeholders in areas of mutual interest and 
expertise; 

o Iterative: learning from initial planning and fact-finding to inform subsequent actions and 
investments, and continuing to feed results back into the chain of research, testing, and 
development;  

o Strategic: addressing a broad spectrum of issues in technology, collection development, 
infrastructure and organization, intellectual property, technical standards, and other key 
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components of the preservation network through a balance of early short-term and long-term 
actions and investments” (Preserving our Digital Heritage, 2002: p. 46).  

 
Knowledge and competencies for university education 
 
Strategic planning should be introduced as an important stage in the life-cycle of DP initiative on the 
undergraduate level. Students should be familiar with the main concepts and stages of strategic 
planning and realize that strategic solutions precede technological ones. They should be able to conduct 
internal and external environment and market analysis using basic techniques of SWOT, PEST, CSF, 
market segmentation. The techniques of mission-vision-goal setting should be given to the students at 
the undergraduate level, too. Students should be aware of techniques for management of DP risks and 
performing evaluation. It is important for students to combine methods of strategic planning and 
general management with specific DP context. Therefore, students should be familiar with existing 
framework and models relevant for DP field, such as ISO 14721, ISO 15489, RLG/OCLC contept of 
digital repository, potential risks that could arise specifically in DP. 
 
At the graduate level students are not only theoretically knowledgeable of the main project 
management stages and decision-making processes but also have real-life experience of participation in 
strategic planning of DP initiative via placements and/or participation in the research projects.  
 
Knowledge and competencies for vocational training 
 
Strategic planning for DP initiatives implies: 

• Conceptual knowledge that is necessary both for managers who initiate DP projects and 
for professionals who put them into practice. Conceptual knowledge covers understanding 
of the importance of strategic planning, the role, responsibility and mission of both an 
institution involved in DP initiative and that of the whole coalition/consortium/network, 
existent conceptual frameworks for planning DP (ISO standards and recommendations 
discussed above).   

• Operational knowledge and technical skills that is first of all required from the managers: 
ability to analyse, to set goals, to negotiate, persuade, “sell”, plan, monitor, evaluate. This 
also includes abilities to apply existent DP methodologies, standards in practice. 

 

3. 2. 3 Selection & appraisal∗ strategies for digital preservation 
 
Selection & appraisal strategies are the part of essential practices of archives, museums and libraries 
which are closely associated with their social mission. Selection strategies for digital preservation 
imply a process of development of criteria referring to value, volume, spectrum, properties, types, 
preservation time of materials aimed to be preserved (Guidelines for the preservation of digital 
heritage, 2003; Phillips, 2005; Harvey, 2005). In the digital environment many features of archival 
appraisal become relevant for library and museum curators. Some of advantages of archival appraisal is 
that it addresses the need of knowledge about the creating body before the record is produced, and it 
iteratively revisits record value and establish retention periods (Harvey, 2005; Guide for managing 
electronic records from an archival perspective, 1997). Iterative selection practice and systematic 

                                                 
∗ Appraisal is a traditional archival practice, however, many of appraisal principles are useful for library and museum 
curator community, involved in digital preservation 
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review of solutions/strategies is necessary due to the growing volume and diversity of born-digital 
materials, their complexity and dynamic nature (Phillips, 2005).  
 
In the digital environment selection takes place immediately after creation of the resource. Otherwise, 
the document/object may become inaccessible due to obsolescence of hardware and software necessary 
to make it readable. This undermines the tradition of determining value, which is conventionally based 
on a specific period needed to decide on the valuable properties of the resource in society (Harvey, 
2005). Due to diversity of digital resources, as well as organizational capabilities and profiles of 
archives, museums and libraries it is necessary to create selection strategies, based on institutional 
mission, profile and community served (Guidelines for the preservation of digital heritage, 2003). It 
should be noted that selection process and criteria may differ due to specific understanding what the 
digital resource is and for what purposes it is preserved (e. g. archives emphasize authenticity and 
trustworthiness of digital records, because records serve as evidence and enable accountability for 
activities of certain institutions; libraries, differently, are interested in the intellectual content of the 
resources) (Bearman, 2005). 
 
Co-operation with the users in the process of selection is necessary to judge on value of the material for 
particular community, e. g. scholars (Marcum, 2001). There is a need for grounded selection strategies 
based on real-life expectations. Crucial factor is to be able to give up illusions that the digital 
environment and tools enable to save everything or, contrary, pre-condition global losses of digital 
resources (Rosenzweig, 2005). In case of certain types of resources (particularly, web publications) 
both selective and non-selective approaches with certain methodologies in place are applied and 
advocated (Phillips, 2005). 
 
Complexity of digital documents (e. g. in order to read different components of one digital object 
several types of software may be necessary) makes it impossible to preserve all features of the 
document. Selection is required to determine the authenticity∗, i. e. what significant properties (also 
referred as essential elements) of the digital resource are to be preserved. Establishment of significant 
properties are crucial for strategic decisions on preservation strategies (Thibodeau, 2001; Rothenberg, 
2000). Selection of significant properties heavily depends on user community, intended use of the 
resource in future (to be correct – perceived intended use), value of the material (e. g. intellectual, 
aesthetic etc.), intrinsic characteristics of particular type of resource (Guidelines for the preservation of 
digital heritage, 2003). 
 
Besides criteria mentioned above, selection decisions usually depend on and aligned with such factors 
as intellectual property rights, organizational, financial and technical capabilities of memory institution 
(Beagrie and Jones, 2002). 
 
Knowledge and competencies for higher education 
 
Undergraduate students are expected to understand the nature of selection and appraisal processes and 
criteria for digital preservation and distinguish them from traditional selection and appraisal approaches 
concerned with analogue materials. Students should be aware of underlying principles of selection and 
                                                 
∗ Authenticity may be understood from different points of view. On the one hand, authenticity is a desired outcome of a 
depository of digital material, indicating that this material is trustworthy, correct, verified etc. (Rothenberg, 2000)In this 
case authenticity is one of the quality criteria in digital preservation. On the other hand, it is necessary to define what the 
content or features that constitute an authentic document/record/object are (Thibodeau, 2002). This approach assumes the 
necessity for establishing pre-defined features of authentic document, thus placing authenticity issues in the context of 
selection. 
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appraisal decisions: value of the resource, community needs, intended use, intrinsic characteristics of 
digital materials of particular types and their significant properties. Issues of selection and appraisal in 
the digital environment should be bridged with mission and audience served by particular institutions 
(this knowledge may be obtained or related to other courses within programs on library and 
information science, archivistics and museology or others), however, an introduction of practices of all 
institutions would be an advantage. Students should be knowledgeable about existent recommendations 
and practices on selection and appraisal for digital preservation (e. g. of specific types of digital 
materials) and be able to apply them in practice. 
 
At the graduate level selection and appraisal strategies and the notion of authenticity should be 
bridged with the general body of knowledge related to the core functions and objectives of the 
organization implementing digital preservation programmes. Students should align selection strategies 
with social, cultural, economic and political implications of digital preservation. A holistic approach 
considering all factors, influencing selection and appraisal decisions, as well as their relationship to 
other important phases of management of digital preservation initiative should be practiced. Students 
should be capable to assess critically existent selection and appraisal strategies and be able to create 
their own selection and appraisal solutions basing on specific types of resources managed, 
organizational and legal context and mission of institutions. Students should be familiar with 
methodology for distinguishing significant properties of digital resources and be capable to create real-
life solutions. Therefore, involvement of students into digital preservation initiatives in archives, 
libraries and museums or any other organization concerned with digital preservation issues would be a 
significant advantage. 
 
Knowledge and competencies for vocational training 
 
Conceptual knowledge enables a professional to understand the necessity of selection and appraisal 
practices for digital preservation; distinguish digital preservation from analogue preservation 
approaches; be aware of the most important steps in selection and appraisal processes for digital 
preservation and understand the logic of selection and appraisal decisions (decision matrix approach). 
Digital preservation professional should be able to define the main factors affecting selection and 
appraisal decisions and apply existent recommendations for performing selection. 

 
Operational knowledge and skills empowers digital preservation professionals to perform user needs 
research and monitor the usage of digital material.  The professional should be able to develop 
specifications of significant properties for digital documents, depending on their type, potential value 
and use; develop holistic selection criteria for digital materials based on the mission of the institution, 
user community, and significant properties of digital resources; create a selection and appraisal 
strategy, based on aligning preferred criteria with available human, material and financial resources as 
well as external factors (e. g. intellectual property rights); perform revision of existent selection and 
appraisal strategies; demonstrate the ability to apply selection and appraisal strategy in practice. 
Awareness and application of international recommendation and advice on selection and appraisal 
strategies in practice is also crucial for successful practice.  
 

3. 2. 4 Legal aspects of digital preservation 
 
Digital preservation occurs in certain legal environment which regulates all management processes of 
digital material. Therefore, rights management is a particular area of activities within digital 
preservation initiatives aimed at making decisions on the legal issues associated with preservation. The 
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legal environment in which digital preservation (DP) takes place is described in terms of several legal 
aspects: protection of intellectual property rights (IPR), data protection, privacy and confidentiality 
issues (DPCI), and rights management practices in institutions implementing DP, which cover  
identification of and negotiation with right holders, licensing and contractual agreements (Guidelines 
for the preservation of digital heritage 2003; Guidelines for the preservation of digital heritage, 2005; 
Beagrie and Jones, 2005, The Digital dilemma, 2000; Besek, 2003). 
 
IPR is a set of legal regulations aimed at protection of intellectual products granting the creators with 
certain moral and economic rights in order to balance the author’s motivation to create and the user 
demand to access the information. IPR covers two major areas – industrial property and copyright. 
Examples of IPR include original literary, scientific and artistic works, trademarks, industrial designs 
etc. IPR covers two major types of rights: moral and economic.  Moral rights consider the protection of 
personality and reputation of the creator. They cover the creator rights to be identified as the author of a 
work, the right to object to its alteration and ill treatment. In terms of DP, many of the issues raised by 
moral rights are covered by good scholarly and cultural practice - for instance, ensuring that authors are 
correctly attributed and their works faithfully presented. Digital preservation and digitization opens a 
lot of space for alteration that may be in confrontation with IPR. Digitizers, particularly those working 
with still and moving images, should be wary about the opportunities afforded by digital manipulation. 
It is feasible that an image edited (in terms of, for example, cropping or colour calibration) could 
contravene the creator's original moral rights (Dunning, 2006. Guidelines for the preservation of digital 
heritage, 2005). Economic rights grant author with an exclusive right to publish, distribute and make 
copies of their works. In the digital environment economic rights of the author change dramatically 
conditions and contents of distribution, copying and publishing of the material. For instance, publishers 
of scientific journals provide access to electronic versions compiled into databases, the institution 
subscribing the content, is provided with the right to access but not to preserve. Additionally, digital 
preservation activities often involve alteration of the resource (e. g. refreshment, migration) which 
conflicts with IPR protection (Besek, 2003). In many countries deposit legislation does not cover 
digital material or do not provide a sufficient legal regulation to support digital preservation  
 
Data protection, privacy and confidentiality issues (DPCI) are of particular interest to archives and 
depositories holding private data. In the digital environment distribution and access to data has 
dramatically expanded, however, this also posed a problem of illegal access and use of the data.   DPCI 
is intended to protect of the right of inviolability of the person’s private life related to the processing of 
personal data and creation of the conditions for a free movement of personal data. In the digital 
environment DPCI regulate relations that arise when the personal data are processed by automatic 
means (Peterson, 2002). 
 
Changes of legal regulations in the digital environment integrate rights management practice into daily 
activities of libraries, museums and archives (Beagrie and Jones, 2005). Rights management practices 
involve such activities as identifying a rightholder and making licensing and contractual agreements 
with IPR holders, embedding appropriate mechanisms for digital rights management into digital 
repository. There are different types of rightholders: 
 

a) Authors of primary documents (e. g. books, brochures, articles, diaries, speeches, lectures, 
sermons, scientific lectures, studies, monographs etc.).  

b) Authors of secondary documents (derivative works created on the basis of other literary, 
scientific or artistic works (translations, adaptations, annotations, reviews, essays, musical 
arrangements etc.). 
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c) Makers of databases, computer programmes, digital collections of works or compilations of 
data, static and interactive internet homepages and other computer works (Quality assurance 
handbook, 2004; Besek, 2003).   

 
Often digital work may have a multiple creators who made different types of contributions and in some 
cases it is very difficult to identify the rightholders (Beagrie and Jones, 2005). 
 
Licensing and contractual agreements between IPR holders and custodians establish access and 
preservation conditions and actions. The licensing agreement is the legal agreement setting out what is 
to be transferred from licensor to licensee and under what conditions (A Canadian Museum's Guide to 
Developing a Licensing Strategy, 2004). Digital preservation claims to expand licensing practice to 
cover not only access but possible preservation conditions (Beagrie and Jones, 2005).  
 
Digital curators whose work is considered with rights management should be familiar with 
technological means for protection of intellectual property rights. One of the contemporary 
developments is digital rights management systems (DRMS), which allows protecting copyrighted 
material online. Digital rights management systems in terms of two functions: 
 

• Identification of intellectual property rights information which refers to 
information about the digital object and relevant legal data. 

• Technical implementation of intellectual property rights protection using 
appropriate digital tools as encryption, digital watermarking etc (Cunard, 
Hill, Barlas, 2003). 

 
Digital rights management systems are widely applied by publishers to protect their content. However, 
the impact of these systems is evaluated ambiguously in different communities. Sometimes DRMS can 
become a barrier to for legal use. For instance, the restriction to change the format of publication may 
become an obstacle for persons with visual impairments who need to magnify the view or use specific 
application to be able to read the text. Therefore, digital curators should be able to understand and 
assess principles of work and consequence of application of digital rights management systems 
(Viešosios bibliotekos skaitmeninės eros sankryžose, 2002). 
 
In a reasonable world, there ought to be a balance between the interests of copyright holders on the one 
hand, and information consumers on the other. 
 
Knowledge and competencies for university education 
 
Undergraduate students are expected to gain a basic understanding of legal aspects of digital 
preservation, including the topics on intellectual property rights (IPR), data protection, privacy and 
confidentiality issues (DPCI). Knowledge relevant to legal aspects of digital preservation may be 
gained in the course of other disciplines in the curricula (e. g. information law). An instrumental level 
knowledge of the prevailing national and international conventions, standards and good practices is 
required. Students are expected to understand the relation between legal aspects, quality assurance and 
economic environment of digital preservation initiatives.  
 
At the graduate level students are expected to be familiar with rights management practices and be 
able to evaluate legal aspects of available storage techniques, methods and technologies Students 
should demonstrate an ability to make legally informed decisions in the planning and implementation 
of digital preservation initiatives. Students should be able to conduct pilot evaluation projects related to 
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the legal aspects of DP. They should be familiar with contractual law and procedures of negotiations 
with the rightholders. Students are expected to make reasoned arguments and explanations of digital 
preservation activities for negotiations with rights holders.  
 
Knowledge and competencies for vocational training 
 
Conceptual knowledge. Understand and describe legal aspects of digital preservation and evaluate its 
impact on the activities of libraries, museums and archives. Identify and describe the following legal 
areas: intellectual property rights, data protection, privacy and confidentiality issues, licensing and 
contract law. Understand the nature of legal aspects of digital preservation and transformations of legal 
aspects in the digital environment. Understand and distinguish legal aspects of different cultural 
heritage information systems (databases, digital collections etc.). 
 
Operational knowledge and skills. Demonstrate the ability to make decisions on legal aspects of 
digital preservation, basing on the critical evaluation of advantages and challenges in concrete 
situation. Demonstrate the ability to develop ideas for, plan rights management in digital preservation 
initiatives, negotiate with rightholders. Operate and be able to apply international and national 
legislation, concerning intellectual property rights and other legal aspects of digital preservation. 
Demonstrate the ability to legal manage human, material and financial resources during legal aspects of 
digital preservation initiatives. Be able to apply legal content and technological standards related to 
digital preservation processes.  
 
Technical skills embrace basic skills in the field the new technologies aimed at protecting museum, 
libraries, archives and copyright holders interests include the following: encryption technology, visible 
and invisible watermarking, digital signatures as proof of ownership, digital fingerprinting, secure 
container technology, and various rights management systems (Capture…, 2002). 
 

3. 2. 5 Metadata 
 
Preservation metadata is an information infrastructure that supports the processes associated with 
digital preservation. It is the information necessary to maintain the viability, renderability, and 
understandability of digital resources over the long-term (Preservation metadata and the OAIS 
information model, 2002). Preservation metadata includes descriptive, structural, administrative, 
technical components that support digital preservation objectives and activities. Though traditionally 
descriptive, administrative, technical metadata are distinguished as a different metadata types, in the 
context of digital preservation these types become components of preservation metadata driven by 
specific requirements and objectives (Lavoie, Gartner, 2005). This indicates that preservation metadata 
transform elements of metadata scheme to fulfil preservation functions (see PREMIS, NEDLIB, 
CEDARS, National library of Australia and other preservation metadata schemes). Each component 
has its function: 
 

• Administrative metadata serve to ensure authenticity, integrity, trustworthiness and usability of 
information resources by documenting all management and related decision-making processes 
that were performed with digital entity. An example may be migration of entities to other 
formats or carriers, actions to prevent illegal altering of the resource,(ISO 23081-1, 2006), 
quirks, i.e. losses of functionality or any changes to “look & feel” that have occurred in the 
course of preservation management (Preservation metadata and the OAIS information model, 
2002). 
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• Descriptive metadata involve those elements that are necessary to identify resource, however, 

identification for archival purposes is understood broader. For instance, archival community has 
developed description standards that aim at preservation of meaning of records over time 
despite of variety of contexts in which these records may be used in future. Therefore, 
contextual and structural information is necessary: e.g., about relation of the resource to other 
materials, connection between the record and activity during which (or as a consequence of 
which) it was generated (ISO 23081-1, 2006), description of significant properties to be 
preserved (Preservation metadata and the OAIS information model, 2002).  Contextual 
information may include legal restrictions and rights. 

 
• Technical metadata provide information about the capturing the resource, applications or 

hardware used. These metadata are crucial to determine the technological environment and 
requirements necessary and, consequently, preservation solutions, to make an entity 
understandable to users (Lavoie, Gartner, 2005). Technical metadata for preservation purposes 
may include description of rendering software and operational system necessary to reproduce 
digital entity; hardware, including computational resources for processing an entity (e.g. 
memory capacity etc.), storage and peripheral devices etc. (Preservation metadata and the OAIS 
information model, 2002).  

 
Differently from identifying key elements of the schema, preservation metadata can be defiend as a set 
of processes and transformations that take place during creation of a digital entity, submission of it to a 
certain preservation system, ensuring archival management and storage, and performing preservation 
activities (e.g. migration) (Reference model for an open archival information system, 2002). As it is 
stated in the OAIS model, there are several stages: 
 

• Ingest which involves transformation of submission information package provided by the 
producer of an entity into archival information package vital for preservation and management 
activities within archival system. 

 
• Archival storage and data management which transform archival information package acquired 

during ingest by complementing it with additional metadata. These metadata occurs in the 
process of merging an entity into archival holdings. 

 
• Access transforms archival information once again when user bring a query to the system. In 

OAIS terms the result of these transformations is defined as dissemination information package, 
which in some cases may be identical to archival information package or may be 
complemented/changed by data extracted from information objects or other data necessary to 
deliver a relevant information in response to consumer need (Reference model for an open 
archival information system, 2002). 

 
Approaching metadata both from schema component and process perspectives enable to ensure proper 
decision making during information management activities. On the one hand, it could help to make 
appropriate metadata decisions in the ambiguous environment of diverse types of resources, data 
formats, changeful technologies and also different metadata record formats, metadata schemes, 
different description systems. On the other hand, it also assist in structuring metadata related processes 
and accompanying issues or opportunities (e.g. automatic generation of metadata and related issues of 
reliability).  
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Currently, there is no  standard set of metadata that is simple enough for easy use by creators and 
maintainers of digital information, yet sufficiently descriptive to help users locate the resources. That’s 
why it is needed that the preservation metadata schema should be comprehensive, oriented toward 
implementation, interoperable (Lavoie, Gartner, 2005). 
 
Knowledge and competencies for university education 
 
At the undergraduate level students are expected to understand what preservation metadata is and its 
role in organizing digital resources and providing access to them. It is crucial for students to distinguish 
preservation metadata from metadata created for other purposes. Students should be aware of how 
cultural and information organizations make use of metadata. They should get a general understanding 
why and how metadata records are created, how to make use of them, and how to interpret them. 
Students are expected to have ability to read and interpret a metadata record. They should know and 
understand should know and understand the current metadata formats and platforms 
(e. g. OAIS metadata framework, PREMIS, ISO 23081-1, CEDARS metadata, NEDLIB etc.; SGML-
based solutions and schemas, such as XML, 
TEI, EAD, etc.), their strengths and weaknesses, and their uses. Become competent in tools used for 
creating, storing, and accessing metadata. 
 
At the graduate level students should learn principles and theories of metadata development in the 
digital environment. Main focus should be given to the design and applications of metadata schemas 
for distinct domains and information communities. Students should possess the knowledge of concept 
mapping, crosswalks, interoperability, quality analysis and control issues. They should understand the 
principles, concepts and types of metadata, and be able to plan, produce, evaluate and use metadata 
related to a diversity of information resources, know principles and methods of metadata storage and 
preservation. 
 
Knowledge and competencies for vocational training 
 
Conceptual knowledge on metadata enables to describe its role and significance in digital preservation 
of information. It is crucial to understand social and technological aspects of metadata for long life 
digital preservation. Professionals are expected to understand principles, concepts, types, main features 
of metadata. They should learn different issues in the applications of metadata standards in a larger 
context of a project, a community, and the society; explore various metadata schemes and element sets 
for specific domains. Professionals should be able to identify and describe the use of metadata for 
different types of digital objects. To have understanding of interoperability, the role and limitations of 
metadata crosswalks, authority control and how it can be implemented through metadata. They also 
should understand metadata itself as valuable content. Professionals should be aware of guidelines, 
recommendations, standards, schemas of preservation metadata (e.g. OAIS reference model, ISO 
23081-1, NEDLIB etc.). 
 
With operational knowledge and competencies professionals should demonstrate ability to apply a 
selected metadata standard to records or collections – they should be able to develop metadata element 
sets and create application profiles by designing, evaluating, and modifying metadata elements 
according to selected resources. Professionals should become competent in the use of tools for creating 
and processing metadata, also identify and use of metadata creation tools to build and manage metadata 
repositories. 
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Technical skills should enable professionals to operate with metalanguages (e.g., SGML, XML), text 
markup languages (e.g., HTML), metadata element sets (e.g., NEDLIB, PREMIS, CEDARS etc., 
Dublin Core, MARC), different types of digital object formats. They should become competent in use 
of software of automatic production of preservation metadata, metadata exchange, metadata sharing 
and metadata re-use. 
 

3. 2. 6 Preservation strategies/methods 
 
The hardware, software and data formats used to create and store the digital objects become obsolete 
after some years because of new upgrades and versions. This result in digital records created using 
older hardware and software becoming inaccessible in their original form after a relatively short period 
of time. Trying to preserve specific technology products becomes increasingly difficult and expensive 
over time, with both factors compounded by the variety of artefacts that need to be preserved. So it is 
important to have a strategy that will dictate how the digital data will be kept usable and accessible 
through any technological changes that might occur.  
 
The preservation strategy specifies action to take as records are brought in, maintained, and output. The 
strategy encompasses a set of rules or procedures for processing the records in each of the preservation 
execution activities; criteria for determining whether each process defined in the strategy is executed 
properly and achieves its desired outcome; and specific technological methods that will be used to 
preserve the records, up to and including their reproduction (InterPARES, Preservation task force 
report, 2002). 
 
The preservation strategy includes one or more preservation action plans. A preservation action plan 
specifies preservation actions to be taken for the classes of digital objects covered by the preservation 
strategy, and indicates the time or conditions when such actions should be taken. Preservation actions 
should be planned for the transfer of records to the archives, in accessioning, during maintenance, and 
even in output (InterPARES, A model of the preservation function, 2002). 
 
For choosing preservation strategy it is important to consider feasibility of that strategy, technical 
complexity, sustainability in the future, compatibility with existing hardware and software, cost of 
implementation, including cyclical costs for ongoing preservation treatments, impact on business 
operations, overall effectiveness and robustness of the strategy in protecting the integrity, accessibility 
and functionality of digital record over time. (Thibodeau, 2002; Digital recordkeeping, 2004) The 
impact on choosing strategy make the digital information data types, the application programs used to 
create them, the structures applied to them, the systems used to manage or distribute them prior to 
deposit (Digital preservation, 2005). 
 
There are different digital preservation strategies that vary in terms of their applicability because of the 
quantity and variety of objects to be preserved. Some of them apply only to specific hardware or 
software platforms, others only to individual data types (Thibodeau, 2002). Strategies are still evolving 
because of technological change and there is, as yet, no universally applicable and practical solution to 
the problem of technological obsolescence for digital materials. So it is unlikely that there will be a 
single solution that offers a cost effective means of access for all materials, for all purposes, for all 
time. For bringing these issues to the close it is recommended to look for multiple strategies 
(Guidelines for the preservation of digital heritage, 2003).   
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Competencies and knowledge for university education 
 
Undergraduate students are expected to understand the challenges of hardware and software 
obsolescence. Students should understand the impact of preservation strategy on whole digital 
preservation action. They should get knowledge on most common digital preservation long, medium 
and short term strategies such as bitstream copying, refreshing, analogue backup, durable media, 
migration, emulation, encapsulation, universal virtual computer, technology preservation, digital 
archaeology, reliance on standards, normalization, canonicalization. Students should understand 
advantages and disadvantages of each method and when each method should be used in terms of its 
application to types of digital files, to hardware and software.  
 
At the graduate level students are expected to understand digital preservation strategy in context of 
management of digital repository. They should be able to choose and implement the preservation 
strategy or strategies for different types of digital data repositories by considering the purpose, goals 
and objectives of preservation project. Students also are expected to be able to make strategic decisions 
when planning preservation action on such issues as data loss due to hardware and media failure, data 
recovery, cost effectiveness, compatibility and complexity of technologies, effectiveness and 
robustness in protecting the authenticity, integrity, accessibility and functionality of the repository. 
 
Competencies and knowledge for vocational training 
 
With conceptual knowledge professionals should be able to describe what impact the choice of 
preservation strategies make to the preservation project goals, objectives and functions. They should 
understand what priorities need to be made when choosing a preservation strategy according to types, 
content, structure of digital resources, to preservation project purposes and requirements for services 
for users. Professionals should understand main features, advantages and disadvantages of current 
digital preservation strategies and should be aware of existing approaches and guidance for performing 
selection.  
 
Operational knowledge enables to demonstrate the ability to make analysis of current preservation 
strategies considering digital objects, software and hardware, requirements for services of chosen 
archive or collection. Professionals are expected to be able to choose and develop a suitable strategy or 
if it is needed a complex of strategies. They should have competence to maintain the strategy along all 
preservation actions. 
 

3. 2. 7 Storage and maintenance 
 
Storage in digital preservation is referred to as both a process and a space. Treated as a process, storage 
encompasses storage management practices, approached as a space; it refers to technical concerns of 
storage and maintenance. The concept of storage includes planning and assessing collection storage 
needs and space, standards and requirements for collection storage, assessing the current collection 
storage facility or space, planning a new or upgraded storage space, housing digital objects, using 
containers and supports (Museums handbook, 2000). 
 
Storage and maintenance management perspective places an emphasis on the inseparability of technical 
and organizational storage concerns during the entire lifecycle of digital resources. It is the process of 
retaining the binary data of which a digital object is composed in such a way that it can be correctly 
recognized and processed as binary data and would be understandable to human beings. Primary tasks 
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comprise protection and maintenance of resources, monitoring and ensuring their integrity, authenticity 
and usability over time. In spite of the generally non-technical profile, an information specialist needs a 
thorough understanding of the available technologies and their implications on the management and the 
sustainability of information assets. Three different aspects of storage management are considered in 
digital space (Beagrie and Jones, 2005; Digital preservation strategy framework for the British Library, 
2005; The Cedars project, 1999; Capture your collections, 2002; Reference model for an open archival 
system, 2002; Museum handbook, 2000): 
 

a) Preventive care of digital data is the totality of processes and operations referred to quality 
control, stabilization and protection of documents against chemical, biological, physical etc. 
damage or deterioration (include environmental conditions, care and handling, audit, security 
control). The agents of deterioration are forces that act upon objects causing chemical and 
physical damage (direct physical forces, thieves, vandals, or careless individuals, fire, water, 
contaminants, radiation, magnetic pole, incorrect temperature and relative humidity, media, 
software and hardware failure, communication errors, failure of network services, media, 
software and hardware obsolescence, operator error, natural disaster, external and internal 
attacks, economic and organizational failure etc.). In case when preventive care techniques are 
not implemented or objects are inherently unstable, conservation treatment is necessary. 
(Guidelines for the preservation of digital heritage, 2003; Beagrie and Jones, 2005; The Digital 
culture, 1999; Comparison of methods and costs of digital preservation, 1998; Rosenthal, 2005; 
Museum handbook, 2000). Relevant activities should rely on standards and recommendations 
made for specific digital entities as e.g. Guidelines on the Production and Preservation of 
Digital Audio Objects prepared by International Association of Sound and Audiovisual 
Archives for several types of entities (Guidelines on the production and preservation…, 2004). 

 
b) Conservation of digital data is the deliberate alteration of the chemical and/or physical aspects 

of objects aimed primarily at prolonging their existence. It is safeguarding the information 
content of any digital resource from the effect of the technological changes (hardware, media 
and software), also include the transfer of information to another medium. Tracking existent file 
formats and their features (e.g. PRONOM, Global digital format registry etc.) maybe a good 
preventive measure as well as investigation of suitable file formats for preservation purposes 
(e.g. ISO 19005-1 for .PDF format). Known few general conservation strategies – migration, 
reformatting, refreshing, emulation, technology conservation, adherence to standards, 
backwards compatibility, encapsulation, permanent identifiers, converting to stable analogue 
format (Beagrie and Jones, 2005; Guidelines for the preservation of digital heritage, 2003; 
Comparison of methods and costs of digital preservation, 1998; Guidelines for the preservation 
of digital heritage, 2005; Rosenthal, 2005; Museum handbook, 2000).  

 
c) Restoration of digital data are treatment procedures intended to return objects to a known or 

assumed former state, the treatment of damaged or deteriorated documents (corrupt file, 
unreadable file, corrupt media, corrupt shadow area as well as main area, complete loss of data); 
returning degraded areas to an approximation of the original condition by repairing degradation 
and rescuing digital resources which have become inaccessible as a result of technological 
obsolescence and/or media degradation (Beagrie and Jones, 2005; Comparison of methods and 
costs of digital preservation, 1998; Museum handbook, 2000).  

Technical concerns involve adequate means for storing digital material in a sustainable manner with an 
emphasis on both technical and organizational aspects. At present the central technical problem of 
storage is the lack of reliable data on physical sustainability of diverse digital storage media. From the 
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organizational perspective the principal issue is how to ensure the continuing accessibility of vast 
heterogeneous collections of digital data stored in diverse formats often using highly specialized digital 
preventive care systems, standards and requirements for hardware and software (Comparison of 
methods and costs of digital preservation, 1998; Rosenthal, 2005).   

Competencies and knowledge for university education 
 
At the undergraduate level students are expected to understand the basic knowledge about DP risks 
factors, issues of storage and maintenance management, technical concerns, standards and guidelines 
for the storage. Students are expected to be informed about the fundamental conceptions and relations 
between storage and maintenance in DP, their dependency on other factors as quality control, 
economical aspects of the storage and maintenance. Awareness of appropriate application of 
preventive care, conservation, digital archeology and techniques (including knowledge about 
properties of diverse media types, its durability, file formats, compression technologies, necessary 
environmental conditions, care and handling, audit, security control etc.) is crucial.  
 

Graduate students are expected to develop practicable storage and maintenance guidelines, and to 
make DP storage and maintenance policy.  Students are expected to manage the preventive care 
programs (know the causes and recognize the symptoms of object deterioration, inspect collections on 
a regular basis, monitor and control the environment (relative humidity, temperature, light, pests, dust, 
and other pollutants), practice proper techniques for the handling, storage, exhibit, packing of digital 
objects, provide appropriate security and fire protection for collections, prepare and be able to 
implement emergency management plans for digital collections). Students are expected to manage the 
conservation programs (when preventive care measures are not enough to reduce the rate of 
deterioration to a tolerable level, when deterioration has proceeded to a point where the object is 
extremely fragile and is in danger in any circumstances, when stabilization or restoration is required for 
exhibit, when stabilization or restoration is required for research). 
 
Competencies and knowledge for vocational training 
 
Conceptual knowledge enables digital preservation professional to understand and describe the 
processes of storage and maintenance of the digital data; political, economic, technological, social and 
cultural implications of storage and maintenance, its impact on the activities of libraries, museums and 
archives. Understand the nature of storage and maintenance of the digital data, its main strategies and 
technologies, and transformations of media, software, hardware and data in the digital space and time 
environment (e. g. obsolescence of software). Understand and distinguish social and technological 
aspects of storage and maintenance in digital information systems. 

 
Operational knowledge and skills involve the ability to make decisions on storage and maintenance 
basing on the critical evaluation of advantages and challenges in concrete situation. Digital preservation 
professional should be able to develop ideas for, plan and implement storage and maintenance 
initiatives.  

 
Technical skills refer to the basic required skills in the practices of storage and maintenance including 
the working competence in prevalent storage and maintenance standards, requirements, technologies 
and methods, and a level of technical understanding to develop these skills further through training and 
continuing education. These kind of skills are also related to digital data preventive care  (maintenance 
of the environmental conditions, security control); digital data conservation technologies (data 
migration, reformatting, refreshing, emulation, technology conservation, adherence to standards, 
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backwards compatibility, encapsulation, permanent identifiers, converting to stable analogue format); 
hardware and software up for restoration of digital data.  
 

3. 2. 8 Business planning and economics of digital preservation 
 
Business planning and economics of digital preservation refers to rational financial decisions and 
sustainable business models. Digital preservation is a long-term commitment requiring substantial 
iterative financial investments. Sustainability concerns and social responsibility of archives, museums 
and archives require rational management of resources. According to Curral and McKinney, ensuring 
sustainability of digital preservation is not limited to technological preservation solutions, but rather in 
careful planning based on philosophy of providing value (Curral and McKinney, 2006). Assessment of 
value is closely related to specific context of use of material, potential benefits it could bring to the 
users, the mission and main objectives of an organization responsible for preservation of the material. 
Each type of digital material is remarkable for its own value life-cycle (Curral and McKinney, 2006). 
Methodologies of assessing value originate from information economics and can be applied in some 
cases in digital preservation initiatives.  
 
Sustainable digital preservation initiative usually implies economic sustainability, which in some cases 
achieved by commercial exploitation of resources. Scientific, governmental, statistical data held in 
digital repositories are of high value and can be re-used for commercial purposes. Re-use of 
governmental information sources by commercial sector is encouraged worldwide (including relevant 
policies and initiatives of the European Union) (Business models for digital preservation, 2004). 
However, commercial exploitation of cultural heritage materials is a very sensitive question, because 
cultural heritage is considered to be a public good.  
 
Digital preservation initiative benefits from informed decisions based on consideration of underlying 
costs of particular activities and processes. The costs of digital preservation are widely sought, but 
difficult to pinpoint. Providing the administrative and technical infrastructures for digital preservation 
over the long term requires sustained resources. There are many cost factors to consider, including size 
and scope of the organization and of the digital preservation program, types of digital materials to 
preserve availability of required technology – both hardware and software – and expertise, and exist 
versus needed resources. Technology is not the only cost of digital preservation, but it is a significant 
piece that must be managed wisely. 
 
A standard approach to determining costs of preservation is to break down the digital life cycle into the 
set of processes (Beagrie, 2006). Another way to estimate costs is to make a distinction between the 
following cost indicators: a) cost of the digital archival and functionality for the long-term preservation 
of digital records; b) personnel costs; c) cost of the development of software and methods for the 
preservation of digital records; d) cost of the actual storage of digital records etc (Costs of digital 
preservation, 2005). 
 
Some digital preservation cost models are already in place. Examples include: Model of National 
Archief of the Netherlands; Daniel Greenstain model (AHDS); OAIS reference model; Espida Project 
model; Cimtech cost model (Costs of Digital Preservation, 2005; Comparison of Methods & Costs of 
Digital Preservation, 1998; Institutional Strategies. Costs and business modeling, 2002; Espida, 2006; 
Estimating the costs of digital preservation, 1999).  
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Knowledge and competencies for university education 
 
Undergraduate students are expected to understand the necessity of rational management of resources 
and efforts in digital preservation initiatives.  The main concepts of sustainability, value of information, 
business models should be explained and correlated with digital preservation initiatives. Some of this 
knowledge may be acquired in the course of related disciplines (if they are in curriculum) as 
information management or information economics, management etc. On the graduate level a general 
recognition of costs (and their specific types – e. g. training costs, technology maintenance costs, 
migration costs etc.) underlying specific processes of the life-cycle of digital preservation is sufficient. 
 
Graduate level students should demonstrate an ability to make strategic decisions and judgments 
concerning long-term sustainability of digital preservation initiatives. Students should be aware of and 
approach critically possibilities of commercial exploitation of digital materials and use them in 
appropriate real-life situations. When making judgments students are expected to rely on limitations 
posed by social responsibility of archives, museums and libraries. Placement in institutions and 
application of business planning and cost modelling principles and methods is crucial for development 
an appropriate level of skills in economics of digital preservation. 
 
Knowledge and competencies for vocational training 
 
Conceptual knowledge covers motivation for business planning and cost modelling in digital 
preservation, essential decision-making stages in business planning and cost modelling embedded into 
thread of other digital preservation solutions; understanding of concepts of information value and its 
relationships with mission of organization and its users, changes of value over time. Digital 
preservation professional should be aware of the following aspects with respect to costs for digital 
preservation: 1) costs include all activities from the creation and capture of the digital objects to their 
disposal (either destruction, transfer to another institution or long term preservation); 2) preservation is 
ongoing and active for the whole retention period of an object; and 3) preservation is typically a long-
term venture that needs to be financially sustainable (Cost orientation tool, 2003). It is essential to 
know the main cost factors, their characteristics and integrate them into the digital preservation  
context, to compare with existing legal and economical environment. The factors are arranged around 
people, digital objects, laws and policies, standards, methods and practices, technology and systems, 
and organization (Cost orientation tool, 2003). 
 
Operational knowledge and skills enables digital preservation professional to make sound decisions 
to ensure long-term sustainability of initiatives relying on business planning practices and philosophy. 
In financial sphere professional should be able to distinguish main cost factor and types of costs; apply 
appropriate calculation techniques and make use of existing cost calculation models. Operational 
knowledge should be enacted and requires simulated or real-life situations to verify it (European 
Curriculum Reflections on Library and Information Science Education, 2005). Professional should 
demonstrate a critical judgment upon existent cost models of digital preservation and be able to 
customize them to a particular real-life situation. 
 
Technical skills refer to ability to work with particular software for calculating costs (e. g. MS Excel). 
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3. 2. 9 Quality assurance and control 
 
Quality assurance and control (QAC) originates from management discipline as a consequence of 
increasing orientation of business and industry at provision of quality products and services. Customer 
confidence of quality is ensured by systematic and planned activities of an organization (Encyclopaedia 
of Evaluation, 2005: p. 350). Commitment of organization to quality is measured in terms of meeting 
customer expectations and fulfilment of specific requirement of production (Lawrence, 1998).  
 
Quality assurance and control can be viewed from two perspectives: as a set of actions of organization 
aimed at ensuring quality and as a set of requirements, criteria and evaluation procedures. In digital 
preservation quality assurance and control embrace various aspects ranging from managerial to 
technical dimensions. Quality assurance and control is an important par of management of an 
organization aimed at evaluation of performance. Diverse standards can be referred to in guaranteeing 
quality of digital preservation initiatives. Examples of these include ISO 9000 family that are useful for 
evaluating quality from managerial perspective; ISO 17799 which refers to data security and 
information management systems and contain valuable information for digital preservation initiatives; 
ISO 15489-1 that provide a guidance on institutional records management and ISO14721 Open 
Archival Information Systems Reference Model (Ross and McHugh, 2005; An audit checklist for 
certification of trusted digital repositories, 2005). Quality assurance and control in digital preservation 
is driven by an overall goal to develop trusted digital repository. The status of trusted repository and 
reliable source of information has become crucial with the failure of traditional approaches to trust (e. 
g. publishing as a procedure of delivering checked, refereed and reliable information) in the digital 
environment. Therefore, there is a need in the official certification procedure, guided by specific 
criteria, which enable to grant an institution a status of a trusted digital repository. Research Library 
Group and National Archives and Records Administration (USA) have developed a set of certification 
criteria that embrace several dimensions: 
 

• Organization – a set of criteria, evaluating digital repositories from managerial perspective, 
checking its financial and legal sustainability. 

• Repository functions, processes and procedures – inspects crucial aspects of digital 
preservation in repositories, including ingest stage, metadata; assess the functionality of 
repository by checking the ability of it to provide accurate and authentic versions of digital 
material. 

• The designated community and the usability of information – inspects if information is 
interpretable and usable for communities it was intended to preserve for. 

• Technologies and technical infrastructure evaluates data management and security in the 
repository (An audit checklist for certification of trusted digital repositories, 2005). 

 
There are multiple initiatives aimed at standardizing certification and audit processes. However, there 
are still no widely adopted and acknowledged mechanism of who and how will ensure trustworthiness 
of digital repositories and further research is required (Ross and McHugh, 2005). 
 
Besides overall strategic approach to ensuring trustworthiness and quality of digital repositories, there 
are efforts aimed at clarifying efforts aimed at ensuring quality. Williamson defines four stages of 
quality assurance and control which are mainly identified with the digitisation process but can be also 
applied to digital preservation. These are strategic QAC, process QAC, sign-off QAC, and ongoing 
QAC (Williamson, 2004; Quality assurance handbook, 2005): 
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• Strategic QAC decisions are made at the planning stage and cover the most critical issues to 
be considered by digital preservation/digitization initiatives, including  selection of 
materials, defining technical quality standards, metadata standards etc (Williamson, 2004; 
Quality assurance handbook, 2005). 

• Process QAC refers to quality control procedures and methods implemented during the 
main technological processes of e. g. image capture etc. 

• Sign-off QAC. This stage occurs after the accomplishment of certain stage and requires 
evaluating result against pre-defined quality criteria in order to proceed to the other stages. 
For instance, the operator should check metadata created. These checks should be recorded 
as part of the process metadata (Williamson, 2004; Quality assurance handbook, 2005). 

• Ongoing QA. Ensuring long-term accessibility and usability of digital information objects 
by performing an ongoing assessment of their quality. Responsibility for ongoing 
maintenance of the digital collection should be clearly defined. (Williamson, 2004; Quality 
assurance handbook, 2005; An audit checklist for certification of trusted digital repositories, 
2005). 

 
In spite of diverse approach quality assurance and control should be treated as an essential part of 
strategic management of digital preservation initiatives and as a part of routine activities in the course 
of digital preservation life-cycle. 
 
Knowledge and competencies for university education 
 
At undergraduate level students are expected to understand the basic definitions and conceptions of 
QAC, including strategic QAC, process QAC, sign-off QAC, and ongoing QAC. It is important to 
bridge knowledge acquired during digital preservation course with that acquired in the course of 
studying subjects related to management and performance evaluation of libraries, museums and 
archives. Students should be informed about the fundamental QAC activities and audit procedures and 
should demonstrate awareness of the international QAC standards. The concept of audit may be 
bridged with previous student experience on information audit procedures if information management 
disciplines are being introduced in the curriculum. Students are expected to understand the relation 
between legal aspects, quality assurance and economic environment of digital preservation. 
 
Graduate students are expected to be able to develop guidelines for QAC practices and to make QAC 
policy decisions concerning their implementation in sustainable digital preservation initiatives. 
Students should be able to conduct pilot evaluation projects related to the QAC (include continuing 
audit procedures). They should be familiar with procedures of checking quality aspects of digital 
preservation and to pursue schemes of QAC management. Students are expected to provide arguments 
and explanations of QAC activities in the digital preservation projects.  Participation in real-life 
initiatives would be of particular value to check and apply knowledge. 
 
Knowledge and competencies for vocational training 
 
Conceptual knowledge enables a professional to understand and describe the processes of QAC and 
its economic, technological, social implications; identify the main stakeholders and their roles in these 
processes, evaluate its impact on the activities of libraries, museums and archives. Digital preservation 
professional should be able to identify and understand the nature of quality of digital information, its 
main features, and risks of qualitative transformations of information in the digital environment. 



 55

Understanding and distinguishing technological aspects of QAC is also very important. Awareness of 
main international standards and ability to approach them critically are crucial. 
 
Operational knowledge and skills allow digital preservation professional to demonstrate the ability to 
make decisions on QAC basing on the critical evaluation of advantages and challenges in concrete 
situation. Digital preservation professional should demonstrate the ability to develop ideas for and plan 
QAC; operate and be able to apply international and national standards, concerning QAC; demonstrate 
the ability to manage human, material and financial resources during QAC processes; be able to apply 
content and technological standards related to QAC processes. 
 
Technical skills include basic required skills in the practices of QAC including the working 
competence in prevalent QAC technologies and methods, and a level of technical understanding to 
develop these skills further through training and continuing education.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSIONS AND RECOMMENDATIONS 

 
Analysis of digital preservation landscape, current trends in education and vocational training and 
training events allows summarizing general objectives and principles that would assist to plan, design 
and implement educational initiatives in digital preservation. Objectives and principles of education 
and training fall into two major categories: 1) general, determining major goals and methods of 
instruction relevant to digital preservations (how to teach?) and 2) thematic, determining the learning 
objectives of particular digital preservation topics (what to teach?). Recommendations of the report are 
grouped around these categories which are provided below. 
 
OUTLINE OF GENERAL EDUCATION/TRAINING OBJECTIVES AND PRINCIPLES 
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Objective 1. Digital preservation should be an integral part of education and training of professionals 
responsible for information management in diverse organizational settings. 
 
Digital preservation activities are diffused across diverse professional communities and organizational 
settings. However, not in all cases organizations which perform information management see digital 
preservation as an integral part of their activities. Moreover, in the context of digital preservation it is 
not enough only to demonstrate a commitment, but also to create a working strategies and systems that 
integrate digital preservation into the whole information management cycle, starting from the creation 
of digital entities. Education and training initiatives should orient at merging of digital preservation 
knowledge, skills and practices into the information management cycle. This refers not only to 
museums, archives and libraries, which traditionally are engaged in preservation, but a wider scope of 
stakeholders as business and scholarly communities and organizations, as well as individual users 
wishing to preserve their private digital holdings. 
 
Objective 2. The aim of digital preservation education and training is to educate a reflective 
professional, capable of critical thinking, motivated to learn and make decisions in complex real-life 
situations. 
 
Digital preservation is an area that enters into practices of various organizations and become a crucial 
element in ensuring successful functioning of an institution. Knowledge and skills that were 
traditionally cultivated in archival, library and museum communities are overstepping the boundaries 
of professional curator communities. Different contexts in which knowledge of curator is applied 
significantly expands the scope of his/her knowledge required for success. There is a demand for 
professionals of different profiles in digital preservation, including researchers, capable to perform 
research in diverse settings, not limited to universities and research  institutes; managers that would 
participate in the development of preservation strategies both on the international, national and 
institutional levels, practitioners participating in day-to-day activities of building and maintaining of 
trusted repositories. In spite of differences in scope and nature of tasks between these professionals 
they all have one similarity – the need to get oriented, learn quickly and make judgments in ambiguous 
and constantly changing environments. 
  
 
 
 
Objective 3. Digital preservation professional should rely on solid knowledge base of archivistics, 
library and information science and museology and make decisions on management of information 
resources informed by the factors and changes in social, cultural, economic and technological 
environment.  
 
Multidisciplinarity of digital preservation and significant expansion of knowledge and skills required 
should not become a reason for isolation of curation practices from disciplines/professions from which 
it traditionally originates. Digital curator applies variety of knowledge originated from diverse 
disciplines and practical areas in order to fulfill his/her functions properly. There is a need to establish 
clear boundaries between disciplines and define professional functions of digital curator (e. g. digital 
curator is not computer specialist, though he/she needs a lot of knowledge in this area). Major 
professional principles and practices should become a guiding standard for digital preservation 
specialist. However, multidisciplinary knowledge should enable him/her to place these principles in a 
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new environment and identify their transformations (e. g. trust and authenticity in the digital 
environment). Therefore, professional identity of curator does not neglect a need for multidisciplinary 
knowledge, but claims to put it into meaningful context. 
 
The dynamic nature of digital preservation as a developing field and close links between research and 
practice put a certain requirements for designing education and training in this domain. 
 
Principle 1. Development of competencies and capabilities should be the guiding principle of for 
tuning the menu of subjects taught and teaching principles. 
 
In planning education and training provisions it is necessary to mobilize both content of the course or 
entire curriculum and teaching methods to build certain competencies and capabilities that may vary 
depending on the digital curator profile. This principle calls for closer interaction between practice and 
theory. In higher education establishment this principle refers to closer collaboration with practitioners 
and ability to generalize and utilize in curriculum development tendencies and demands in digital 
preservation labour market. For vocational training provisions this principle calls for combination of 
courses or workshops aimed at “know-how” with training oriented at “know-why”. Such flexibility in 
university education and vocational training requires collaboration between organizers of relevant 
courses and exchange of teaching ideas, methods and techniques.  
 
Principle 2. Provide a balanced menu of disciplines, necessary for digital curator, integrate them into 
and make links to existent body of professional knowledge. 
 
As it was mentioned above multidisciplinarity is the key for successful education and training in digital 
preservation. Therefore, design of courses implies collaboration of instructors and teaching staff with 
diverse qualifications. There is an urgent need to increase knowledge in the following areas relevant to 
digital preservation: computer science and related disciplines and integration of knowledge from all 
custodian communities. In case of computer science includes variety of subjects ranging from database 
management, architecture of digital repositories to human computer interaction and others. Some of 
these disciplines are traditionally taught and integrated into curriculum for other purposes. It is 
important to make links of disciplines already taught with digital preservation problematics. In case of 
short training events it is necessary to link knowledge to be acquired with context of work and 
competencies of digital curator. Interchange of ideas and knowledge between archival, library and 
museum community remains a problematic area. Digital preservation provides a new stimulus for 
integration of disciplines. Current educational experiments reveal different approaches – from high 
level of specialization in curation to a generic profile of digital curator. Taking into account tendencies 
in practice and research, interchange of knowledge and introduction of curation theory and practice of 
all communities, including archives, museums and libraries is desirable. Digital preservation implies 
variety of skills and knowledge stemming from other disciplines, learning and practice experiences. 
This knowledge should be tuned and aligned with specific situations arising in digital preservation 
context. As it was seen in descriptions of digital preservation topics majority of digital preservation 
issues fits in broader disciplines. In design of number of courses and their content this fact should be 
carefully considered. 
 
Principle 3. Apply  and experiment with teaching methods oriented at problem-based learning. 
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In order to develop an ability to combine, synthesize knowledge acquired in different contexts flexibly, 
student should be provided with appropriate learning situations and experiences. Solely discipline-
based learning has a drawback of failing in real-life situations. Digital preservation education and 
training should rely on problem-based learning. This teaching approach will prevent fragmentation of 
knowledge. Teaching methods should exploit multiple dimension of learning – learning by doing 
(when learning is fostered by real experience, it also may involve imitation or observation of activities 
of the practitioner mentoring a student), learning in the course of communication (discussions with 
practitioners) etc. Available teaching methods range from simulation of real-life situations, case-based 
reasoning, project assignments, placement, mentorship etc.  
 
OUTLINE OF THEMATIC LEARNING OBJECTIVES  
 
Thematic model for education and training in digital preservation (see Scheme 5) allows flexible 
approach to education/training that may be adapted to existent competencies and knowledge of the 
professionals and students. Depending on the structure of the curriculum or organization of 
professional training all topics may be presented as a whole or each topic may become a separate 
module. The content of each topic should be regularly revised addressing the emerging research and 
practice in the field. Due to novelty and dynamic development of the digital preservation field, the 
content of the courses should be also dynamic. Each topic is a step towards acquiring digital 
preservation competencies. Thematic modules are described by the learning objective and keywords 
which would assist teachers in designing the course. These objectives, methods and principles are 
applicable to various education and training situations emerging in diverse contexts (various 
institutions, professions, communities etc. defined as target audiences of these report, see Introductory 
notes). 
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Scheme 5. Thematic map education/training topics in digital preservation 

 
 
Digital preservation concepts is a course developing a background understanding of digital 
preservation field that underlies any further knowledge and skills. This course enables a student or a 
professional to understand digital preservation field as a whole, distinguish it from other preservation 
activities.  
 
Keywords: digital preservation, digital curation, information management cycle, ISO 15489-1, 
memory institutions, electronic recordkeeping, born-digital information resources, properties of digital 
information, technology obsolescence, authenticity, trust in the digital environment, management 
information systems. 
 
Learning objective 1. The course aims to provide students with ability to understand, define, structure 
the field of digital preservation and relate it to the responsibilities and activities of institutions and 
organizations performing information management. 
 
Strategic planning for digital preservation is a course oriented at combining general management 
knowledge and skills with specific issues and context of digital preservation initiatives. The scope of 
managerial issues presented during the course may vary according to knowledge already in place.  
 
Keywords: mission, vision, strategic planning, project management, managerial methods and tools 
(incl. feasibility studies, PEST, SWOT analysis, critical success factors), trusted digital repositories, 
digital preservation risk management, OAIS reference model, ISO 15489-1. 
 
Learning objective 2. The course aims to provide students with managerial knowledge and skills 
necessary to plan long-term digital preservation initiatives. 
 
Selection & appraisal for digital preservation is a course which is focused at the particular stage of 
management (and also implementation) of digital preservation initiatives. Selection & appraisal defines 
and revises the volume, variety, properties of the resources to be preserved with a reference to user 
needs, organizational capabilities, legal environment and other factors. This course relies on selection 
theories developed in museology, library science and archivistics (archival appraisal). However, the 
course should enable students to apply and adapt theories to real-life situation and be aware of external 
factors that influence selection decisions.  
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Keywords: selection theories in library science, museological selection theories, archival appraisal, 
retention periods, significant properties, user needs, authenticity, strategic management of digital 
preservation initiatives (financial, legal factors, organizational capabilities). 
 
Learning objective 3. The course aims to enable students/professionals to develop selection strategies 
which refer to defining a set of criteria based on the appreciation of social mission of the institution, 
user needs, intristic properties of the resource, organizational, legal and financial factors. 
 
Legal aspects of digital preservation is a course which is designed to ensure a legal literacy of digital 
preservation professionals. Knowledge of international and national intellectual property rights, types 
of legal agreements, organizations (e. g. WIPO) combined with digital preservation context (what 
issues arise, how to solve them) is crucial for digital preservation specialists. 
 
Keywords: information law, intellectual property rights, copyright, data protection, privacy, rights 
management, digital rights management systems, licensing agreements, contractual agreements, and 
negotiation.  
 
Learning objective 4. The course aims to enable students/professionals to make legal decisions and 
avoid infringement of international and national IPR law and negotiate with rightholders and policy-
makers to ensure a favourable legal environment for digital preservation. 
 
Metadata is a course that explores theoretical and practical issues of metadata management in digital 
preservation initiatives. It builds on the knowledge about metadata that is relevant for other areas as 
digital libraries or digitization. However, it necessary to emphasize those aspects and role of metadata 
that are relevant for long-term preservation of digital resources. The course encompasses variety of 
themes, including metadata capture, quality control and management, choosing metadata standards, 
evaluating critically advantages and weaknesses, exploring markup languages to generate metadata etc.  
 
Keywords: preservation metadata, administrative metadata, technical metadata, metadata management, 
tools for metadata capture, metadata schemas, PREMIS, NEDLIB, ISO 23081-1, CEDARS metadata 
schema, Dublin Core, EAD, TEI (the list may be customized or extended depending on specialization 
and objects preserved), SGML, XML , OAIS metadata framework. 
 
Learning objective 5. The course aims to enable students/professionals to understand the role of 
metadata in preservation of digital resources, evaluate critically existent standards, adapt them to the 
needs of particular institutions and perform routine metadata generation and management practices. 
 
Preservation strategies/methods is a course that invites to explore the main principles which ensure 
effective preservation and ability to choose and evaluate digital preservation methods. Critical 
approach to methods is crucial because of the current variety of solutions. 
 
Keywords: digital preservation methods, digital preservation strategy, acceptable data loss, digital 
archeology, migration, emulation, encapsulation, universal virtual computer. 
  
Learning objective 6. The course aims to enable students/professionals to formulate digital 
preservation strategies and the main principles for good practices, choose appropriate preservation 
methods. 
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Storage and maintenance course refers to a set of management and technical activities necessary to 
organize reliable keeping of digital objects and prolong periods of time between active intervention and 
application of digital preservation methods. These activities include choice of and work with particular 
hardware and software applications, regular practices that enable to support and make stable physical 
and intellectual integrity of digital resources.  
 
Keywords: maintenance and conservation of physical carriers (CD-ROM, DVD, magnetic tapes etc.), 
life-cycle of storage media, digital mass storage systems, hardware and software failure management, 
data recovery and extraction from damaged carriers, guidelines for maintenance and storage (varies for 
specific communities, e.g. Guidelines on the Production and Preservation of Digital Audio Objects/ 
IASA), format repositories/registries, such as e.g. Global Digital Format Registry, PRONOM etc. (the 
list could be extended or customized), standards on file formats for digital preservation, e.g. ISO 
19005-1:2005 Document management -- Electronic document file format for long-term preservation -- 
Part 1: Use of PDF 1.4. 
 
Learning objective 7. The course aims to equip students/professionals with knowledge and skills 
necessary to plan, manage and implement storage of digital objects; identify and apply maintenance 
procedures that pro-long useful life of digital materials. 
 
Business planning and economics of digital preservation is a course that encourages exploration and 
application of business approach to ensure rational management of resources in digital preservation 
initiatives and their long-term economic sustainability. It is crucial to highlight social mission of 
archives, museums and libraries and ethical limitations that may limit application of certain business 
models. Business models should provide a general orientation to results that create value to users. 
Economics of digital preservation refers to management of digital preservation costs and benefits.  
 
Keywords: economic sustainability, commercial re-use of digital resources, types of preservation 
costs, management of preservation costs, business models (case studies), cost calculation models (case 
studies). 
 
Learning objective 8. The course aims to enable students/professionals to exploit business models for 
ensuring a long-term sustainability of digital preservation initiatives and rationally manage costs of 
digital preservation. 
 
Quality assurance & control is a course that aims to encourage application of general quality 
management approach and principles combined with emergent developments in digital preservation 
field.  This means that the major processes and stages of quality management originate from 
management field, while specific quality issues and practices emerge in digital preservation field. The 
course is designed to integrate quality management into thread of other digital preservation practices 
and ensure understanding of the role of quality in fulfilling the social mission of archives, libraries and 
museums. 
 
Keywords: quality management, quality criteria, information audit, international quality standards, 
ISO 9000 family, Open Archival Information Systems Reference Model (ISO 14721), certification of 
trusted digital repositories (RLG/NARA audit checklist and other initiatives worldwide), quality 
assessment, performance evaluation. 
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Learning objective 9. The course aims to equip students/professionals with knowledge and skills to 
understand the role of quality and manage it by identifying appropriate criteria, formulating quality 
strategy, designing procedures to implement quality standards, assessing quality and performing 
necessary corrections. 
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ANNEX A. EXAMPLES OF GRADUATE PROGRAMS ADDRESSING DIGITAL PRESERVATION 

 
Programme title Conservation of new media and digital information Professional master's in 

preservation and 
presentation of the moving 
image 
 

Information management and 
preservation 
(Digital/Archives & Records 
management) 

Institution, country The State Academy of Fine Arts in Stuttgart, Germany University of Amsterdam, 
Netherlands 

Glasgow university, United 
Kingdom 

URL MA MA MA 
Duration 2 years 1.5 year  
Target audience 
and admission 
requirements 

Professionals with BA degree in library, archival sciences, 
computer science, art history, media science, museology, 
conservation or similar 

Students with BA degree in 
media or culture studies 

Archivists, records managers, 
digital librarians with BA 
degree and vocational 
interest in digital curation, 
records management, and 
archives 

General Technological and cultural history; law; scientific working 
techniques; art history; philosophy/ethics; archival and library 
sciences; museology; communication, presentation, rhetorics; 
statistics; culture and exhibition management; marketing and 
fundraising; project management; futurology; knowledge 
management 

Archives and media Archives and records 
information management, 
records and evidence; 
electronic records and 
archives systems; archives 
and records theory 

Information 
management 
process 

Documentation; conservation; history of conservation; 
knowledge resources; preventive conservation; video 
conservation; video digitization; hardware technology and 
maintenance; methods of long-term preservation; data 
management and distribution; storage technology 

Preservation and 
presentation; curating the 
moving image 

Description, cataloguing and 
navigation; management, 
curation and preservation of 
digital materials; digitization; 
document encoding 

Media studies Photography; video; digital information and related 
disciplines; projects and standards (photography, video, 
digital information); image processing; image design 

Film theory: body, senses 
and the moving image; 
media archaeology; 
audiovisual sources 

 

D
IS

C
IP

L
IN

E
S 

IT disciplines Computer technology; imaging technology; data integrity and 
protection; informatics 
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ANNEX B. TECHNICAL DATA ON CONTENT-ANALYSIS OF TRAINING EVENTS 

 
TABLE 1. List of sources used for search of training events 
 
Source URL 
ALA Preservation Education 
Directory 

http://www.ala.org/ala/alctscontent/alctspubsbucket/webpublications/
alctspreservation/preseddir/home.htm 

Digicult events http://www.digicult.info/pages/ 
events.php?PHPSESSID=28fd0e3f634a436289b25123906a1280 

D-Lib Meetings, Conferences, 
Workshops 

http://www.dlib.org/groups.html 
 

RLG DigiNews http://www.rlg.org/en/page.php?Page_ID=12081 
INTERPARES http://www.interpares.org/ 
LOCKSS http://www.lockss.org/lockss/Home 
CEDARS http://www.leeds.ac.uk/cedars/ 
CAMILEON http://www.si.umich.edu/CAMILEON/ 
ERPANET http://www.erpanet.org/ 
PRESTO http://presto.joanneum.ac.at/index.asp 
PRESTOSPACE http://www.prestospace.org/ 
TAPE http://www.tape-online.net/ 
DELOS http://www.delos.info/ 
NESTOR http://www.langzeitarchivierung.de/index.php?newlang=eng 
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TABLE 2. List of analyzed workshops  
 
NO. TITLE OF THE WORKSHOP URL YEAR 
1. 

5th International Web Archiving Workshop (IWAW05) http://www.jisc.ac.uk/index.cfm?name=ndiip_jisc 
2006 

2. 6th International Web Archiving Workshop http://www.iwaw.net/06/callforpapers.html 2006 
3. Appraisal of scientific data http://www-conference.slu.se/digitalpreservation/ 2006 
4. Archival Perspectives in Digital Preservation http://www.dcc.ac.uk/events/fpw-2006/ 2006 

5. Archiving of Digital Data -- A Low-Tech Procedure for  
Manual Migration in Four Steps http://www.dcc.ac.uk/events/jorum-2006/ 

2006 

6. Business Models for Digital Preservation  http://www.dcc.ac.uk/events/ec-2006/ 2006 
7. Copyright Law and Archiving http://www.dpconline.org/graphics/events/0607forum.html 2006 
8. Critical issues for the preservation of datasets http://sils.unc.edu/events/2006jcdl/digitalcuration.html 2006 
9. Current and Future State of Storage Technologies http://www.apsr.edu.au/longterm/index.htm 2006 
10. DCC and ERPANET Workshop on the Long-term  

Curation and Preservation of Medical Databases http://www.rlg.org/en/page.php?Page_ID=20916#article4 
2006 

11. DCC Workshop on Persistent Identifiers http://www.dcs.hull.ac.uk/simvis/research/simvis_archaeology/workshop/index.htm 2006 
12. DCC Workshop on the Long-term Curation within  

Digital Repositories http://www.dcc.ac.uk/events/cm-2005/  
2006 

13. DCC/DPC Workshop on Cost Models for preserving digital assets http://www.dcc.ac.uk/events/mdb-2005/  2006 
14. Digital Curation & Trusted Repositories http://www.dcc.ac.uk/events/dr-2005/ 2006 
15. Digital Imaging Architecture for Archiving Applications http://www.dpconline.org/graphics/events/050908presmeta.html  2006 
16. Digital Preservation in Practice  http://www.iwaw.net/05/    2005 
17. Digital Preservation Management: Implementing Short-term  

strategies for Long-term Problems  http://www.dcc.ac.uk/events/pi-2005/ 2005 

18. Digital Repositories: Interoperability and Common Services http://www.imaging.org/conferences/archiving2005/tutorials.cfm 2005 
19. DPC Forum on Web Archiving http://www.imaging.org/conferences/archiving2005/tutorials.cfm 2005 
20. DPC Meeting on Preservation Metadata http://www.imaging.org/conferences/archiving2005/tutorials.cfm 2005 
21. E-mail Curation: Practical Approaches for Long-term  

Preservation and Access http://www.imaging.org/conferences/archiving2005/tutorials.cfm 
2005 

22. Establishing a Digital Repository Service http://www.imaging.org/conferences/archiving2005/tutorials.cfm 2005 
23. File formats for digital preservation http://www.imaging.org/conferences/archiving2005/tutorials.cfm 2005 
24. Heritage Presentation and Preservation - A Digital Perspective - http://www.imaging.org/conferences/archiving2005/tutorials.cfm 2005 
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25. Joint DPC/DCC joint workshop: 
Policies for Digital Curation and Preservation http://www.imaging.org/conferences/archiving2006/tutorials.cfm  

2005 

26. Joint NDIIP/JISC Preservation Workshop http://www.ukoln.ac.uk/events/delos-rep-workshop/intro.html 2005 
27. Joint Workshop on Future-proofing Institutional Websites http://www.dpconline.org/graphics/events/060612web-archiving.html  2005 
28. JORUM, JISC and DCC Meeting on the Long-term  

Curation and Preservation of Learning Objects http://www.liv.ac.uk/lucas/events 
2005 

29. JPEG 2000 for Cultural Heritage Institutions: Metadata,  
Access & Archiving http://www.bnf.fr/pages/infopro/journeespro/dri-conservation_gb.htm 2005 

30. Long Term Archiving of Digital Images http://www.apsr.edu.au/news/Establishing_a_Digital_Repository%20Service.htm  2005 
31. Long-term Repositories: Taking the Shock out of the 

 Future http://www.leeds.ac.uk/cedars/pubconf/papers/ulccnotes.html  
2004 

32. Metadata in digital preservation http://www.leeds.ac.uk/cedars/pubconf/umist/finalWorkshopProg.html  2004 
33. Metadata: A Piece of the Preservation Puzzle http://www.erpanet.org/events/2004/budapest/index.php  2004 

34. OAIS training seminar http://www.erpanet.org/events/2004/glasgowart/index.php  2004 
35. Persistent identifiers http://www.erpanet.org/events/2004/amsterdam/  2004 
36. Policies for digital preservation  Not available 2003 
37. Preservation of Born-digital Art   Not available 2003 
38. Preserving Digital Archives  Not available 2003 
39. Preserving the web  Not available 2003 
40. Programme from: Cedars National Workshop 25-26 February, 

UMIST  Not available 2002 

41. The 3-D’s of Preservation: Disasters, Displays, Digitization  Not available 2002 
42. The Stability of Materials used in Digital Hardcopy  Not available 2001 
43. Workflow in Digital Preservation http://www.library.cornell.edu/iris/dpworkshop/index.html 2006 
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3. List of analyzed training courses 

No. TITLE COURSE PROVIDER URL 
1. Preserving Digital Objects in an Uncertain Future AMIGOS Library Services http://www.amigos.org/ 
2. ERM Practitioner Module 12 - Digital Preservation Association for Information and Image Management http://www.aiim.org/    
3. 

Electronic Discovery in 2010  
ARMA International (Association for Information  
Management Professionals) http://www.arma.org/  

4. 
Issues and Approaches in Archiving Electronic Records 

ARMA International (Association for Information  
Management Professionals) http://www.arma.org/  

5. 
Digital preservation tools 

CAVAL (Consortium of the Victorian University  
Libraries and the State Library of Victoria) http://training.caval.edu.au/  

6. Concepts for Developing a Digital Preservation Policy Canadian Heritage Information Network http://www.chin.gc.ca/  
7. DELOS summer school 'Digital Preservation in Digital  

Libraries: Emerging Approaches' EU IST project DELOS http://www.dpc.delos.info/ss06/ 
8. Digital Preservation Training Programme University of London Computer Centre http://www2.ulcc.ac.uk/dptp/  
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CHART 1. Chronological distribution of analyzed workshops and tutorials 
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