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The Core Message of Memory of the World

The core message of Memory of the World to politicians, decision makers, and the general public at large is: 

· Information and its systematic retrievability form the memory of civilisations.

· Safeguarding information and keeping it accessible is not a trivial task, especially not in the digital age.

· Efforts to preserve information must be increased to ensure the maintenance and further development of civilisations.

The reward will be new dimensions of digital access to information of all kind everywhere in the world. This will make archives and libraries available for the democratic participation of all mankind in the fields of education, science and culture.

In contrast, any failure to improve the systematic preservation of information will endanger the further development of civilisation. It will also put at risk the survival of the collective memory of mankind. The use of digital technologies does not remove the risks - it changes them.

Preface
The collection of information, its preservation and its dissemination, is at the very centre of human existence and forms the core around which all civilisations have developed, including those that pre-date literacy. With the advent of writing and documents, man was given tools that dramatically accelerated the progress of civilisations. Documents enabled reference to the accumulated information of previous generations and formed a basis for the systematic and efficient development of ideas. Consequently, documents and their repositories, from the early libraries of Mesopotamia to the large National Libraries and Archives founded in 19th century, have led to an exponential development of civilisation. 

The documents in the archives and libraries of the world are indispensable sources for many scholarly disciplines. They are also sources for more informal purposes: self-education, entertainment and general interest. No evaluation of politics, history, everyday life, music and performing arts would be possible without these documents.

All through history, libraries and archives have been the guardians of the documentary heritage of mankind. Although in past centuries the materials used for writing underwent very few changes, the last two centuries have seen the recurrent emergence of new media, ranging from the photographic process to digital formats. 

Since the 19th century, print documents have been complemented by audiovisual records - objective representations of physical phenomena such as sounds and images. For the first time it was possible to document orally transmitted cultural phenomena, making them available for research and enabling them to be communicated to a wider, even a global, audience.

Access to and dissemination of information rely, however, on the stability of documents and the retrievability of their contents. We have to accept the paradox that, generally, the stability of documents is the inverse of technical development. With care, the clay tablets of Mesopotamia will last further millennia and paper can be stable for centuries. Audiovisual documents will, however, only survive for decades, while the life of digital documents will, on an average, not exceed ten years. 

Modern information carriers have an additional problem: being machine readable documents, most audiovisual and all electronic documents are, in addition to the physical and chemical instability of the carriers of the information, threatened by the obsolescence of the dedicated replay equipment. Due to the pace of technological development, the commercial life cycle of recording and storage systems is becoming ever shorter. In the world of advanced audiovisual and electronic documents - commonly termed "born-digital" documents - this leads to the peculiarity that carriers may still be in good physical condition, while the required replay equipment is no longer available. Consequently, audio, video and electronic documents can only be successfully preserved by regular migrations from one hardware/software/format configuration to the next.

The safeguarding of all these documents has, until recently, been primarily associated with the keeping of books and other written materials. Textual libraries have existed for more than 4000 years while photographic documents have only been in existence since 1839, audiovisual archives for about a century and the latest electronic documents have been in common existence for less than a decade. These forms of document all preserve information as words, images or sounds; separately or in combination. The different forms as well as the materials that they are composed of, are important factors to consider when preserving these items.

One of the main goals of the UNESCO "Memory of the World" programme is to promote the preservation of the documentary heritage of mankind. This leaflet gives archivists, librarians and decision-makers a short introduction to the technical aspects and problems of preservation.

Strategic Issues 

Modern information and communication technologies (ICTs) will substantially change the methods of access to information and the demand for access to documents will increase. If traditional information is not digitised and thus made easily accessible, there is a definite risk that much of this traditional information will fall into oblivion.

Another major threat is the fact that a high percentage of the documents reflecting the cultural and linguistic heritage of mankind are held by small research and cultural institutions outside the main archival community. Because of financial restraints, these institutions are unable to preserve their holdings professionally. Some may not even be aware of the threats their collections are exposed to. If these holdings are not systematically located and preserved, they will be lost within a few decades. This will mean the irretrievable loss of valuable documents of cultural and linguistic expression - of expressions which, due to globalisation, have substantially changed or even become extinct.

Major strategic endeavours will be necessary to convert analogue information to digital in order to make it accessible to as many people as possible. Although many countries have laws and regulations to preserve their national heritage, ICTs may change access strategies and habits. The ease of access to digital documents and the employment by the user of non-destructive digital cleaning tools may make digital copies so attractive to researchers that any material that is not digitally available risks being forgotten and lost. This is particularly true for minority cultures and for local or regional variants of major cultures. Without social attractiveness, their preservation may be seriously endangered.

It is necessary to be conscious that once analogue information is converted to a digital form, the use of the best practices and planning to keep the information of computer systems alive is a key issue. This includes policies to ensure periodic backup and the planned migration of  hardware, software and data to the next generation of systems.

Information and its systematic retrievability form the memory of civilisations. The strategic aim of the Memory of the World Programme is to safeguard  information of all kinds as the guardians of our collective Memory.

Access and Preservation: 

two apparently opposed yet reconcilable objectives

Archival and library services have two essential goals: 

· The first is to facilitate access to the documents in their care, thus ensuring that cultural heritage is kept alive and remains an object of research and enrichment. 

· The second is the preservation of the documents in their care so that cultural heritage may be passed on intact to future generations, since the future of a nation, a people or a community is dependent on knowledge of its past.

To fulfil both of these objectives successfully it is necessary to draw up a long-term preservation policy with the aims of preventing or slowing down the deterioration of the documents and improving the preservation conditions of collections or, at least, safeguarding the content by creating surrogate documents - analogue or digital.

It must be kept in mind, however, that preserving a document merely because it is possible to preserve it makes no sense. Preservation is only worthwhile if it is to enable future access to the information contained by the document.

Knowledge of the risks, the possible damage and the measures to be taken helps to allocate a budget within the financial and human resources of each institution. It is advisable to define short, medium and long-term projects. Each preservation measure individually contributes to reducing risk and should be taken, even if all of the problems cannot be resolved at the same time.

The preservation of library collections and archival documents includes several major activities including preservation measures, conservation, digitisation and reformatting/migration. As a basic rule, much protection can be offered by ensuring that documents are stored in appropriate boxes or containers, are not subject to fluctuations of temperature and relative humidity and are handled with care. Specialist restoration treatment is available for many types of documents, from the most ancient to the most recent but, before undertaking any work on them, professional advice should be sought from experts in museums, libraries and archives as appropriate. For audio, video and electronic documents, well organised digitisation and migration strategies have to be developed.

The participation of the entire library and archive profession is essential and, equally indispensable, it is also necessary to raise awareness among decision-makers and the public at large. 

Information should be available to all people as freely and as easily as possible. The preservation of that information in a wide range of formats ensures access and should be pursued actively for that reason.

Environment and Storage
Environmental conditions and methods of storage have a great influence on the preservation of documents. Control of the environment, the provision of good storage conditions and housekeeping measures constitute the first of all preventive measures. Standards and technologies have been developed to help improve storage conditions. The traditional materials of paper, parchment, leather, palm leaves etc. are all natural polymers. The newer media of tapes, discs and films rely on man-made polymers such as PVC and polyester. The rate of chemical decomposition of the various polymers varies greatly. Some will last - and have lasted - for millennia; others may struggle to survive for a decade. 

All polymers decay - natural polymers as well as man-made. The decay cannot be stopped - but it can be slowed down by careful handling and favourable storage. It can also be greatly accelerated by careless handling and poor storage.

Disaster Planning: 

prevention, preparedness, response, recovery.

A library or archives disaster is an unexpected event, which puts collections at risk. The possibility of a disaster occurring should, however, be planned for. No institution can be excluded from or is immune to the possibility of a disaster occurring. Disaster planning is a matter of basic security for libraries and archives, their staff and their collections. It must be considered as an essential part of any preservation programme to be implemented by all libraries and archives. A formal written plan enables an institution to respond efficiently and quickly to an emergency and to minimise damage to the building and its contents. 

· Prevention involves the location and construction of the building and the inclusion of preventive measures.

· Preparedness is to be ready when disaster strikes. This includes training for the staff as well as localising and contacting external agencies and facilities which may help in a case of emergency.

· Response and Recovery are dependant on how well prevention and preparedness were carried out.
An essential part of any disaster plan must be the training of all staff, at all levels from the highest to the lowest, in the role that they will be required to play in reducing the impact of an event. Much of this training can be done by means of guidelines and training manuals but this needs to be supplemented by workshops and mock-disaster practice sessions. 

All the major archive and library associations and several archival institutions have published guidance on  planning for disasters. It is recommended that their help be sought in drawing up detailed plans for your institution.

International Co-operation - The Blue Shield

To help prepare to face disasters and to set systems in place to speed the response to and recovery from any event, the International Committee of the Blue Shield (ICBS) was set up in 1996 by the International Council on Archives (ICA), the International Federation of Library Associations and Institutions (IFLA), the International Council of Museums (ICOM) and the International Council on Monuments and Sites (ICOMOS). The Blue Shield works to protect cultural heritage at risk from any source. 

Digitisation for Access and Preservation 

Digitisation has become a most powerful tool for access to all kinds of documents. The new dimensions of access to digital information offered by the Internet have rightfully been compared to the impact on civilisations of the invention of script or the printing of books. Digitisation is also reducing the harm caused by the over-use of precious documents and thus, indirectly, enhancing the preservation of traditional documents. Audio and video carriers, as well as "born-digital" documents of various kinds, can only escape the threat of deteriorating carriers and the obsolescence of hard and software for their reproduction and access by regular migration. 

Safeguarding the Digital Heritage 

Inasmuch digital technology has become a powerful tool for preservation and access to information of all kinds, the preservation of digital information is a considerable problem in itself. 

· The selection of "born-digital" information, much of it from the exploding Internet.

· The lack of standards.

· The systematic ingestion into digital repositories.

· Keeping information alive over generations of ever developing hard and software platforms.

· Protecting digital information against accidental loss. 

All these are challenges of considerable dimensions. 

Currently, the whole process of design, indexing, digitalisation, storage, access systems, backup policy and regular migration is relatively costly. It is one of the aims of the Memory of the World Programme to stimulate development to accelerate the reduction of the costs of digital preservation and storage in the future - to make the preservation of, and access to, information affordable - everywhere in the world.

UNESCO has developed a strategy for the promotion of digital preservation. This strategy is centred on: 

· A wide consultation process with governments, policy makers, producers of information, heritage institutions and experts, the software industry as well as standard-setting organisations.

· The dissemination of technical guidelines.

· The implementation of pilot projects.

· The adoption of an international charter on the preservation of digital heritage by the General Conference at its 32nd session, held in October 2003.

Parchment, Paper and other Traditional Materials

Traditional document have been written on many materials. Clay tablets, stones and bones were probably the earliest ones but papyrus, palm leaves and parchment have also been used for many thousand years. We consider these as historical materials but even such a seemingly contemporary object as paper has been used for about two millennia. 

Most of these historical materials have the capacity to last for a long time if cared for correctly. This is also true for most of the papers made up until the 19th century. Increased demand for paper in the industrialised world and a shortage of rags and cloth - the traditional raw materials - led to the mass production of paper made with wood pulp. This is an acid medium which ages faster than most of the rag papers made previously. It yellows and rapidly loses its original flexibility; it becomes brittle. Many 19th and 20th century printed or manuscript documents kept in libraries and archives are today in very bad condition and can no longer be used by readers. Newspapers, which are printed on a very poor quality acidic paper, are particularly at risk. For most collections of this type, microfilming and/or digitisation are the only solutions to preserve the contents.

ISO standards have existed for both permanent paper (ISO 9706:1994) and archival paper (ISO 11108:1996) for several years. The standard for permanent paper has been widely accepted by the paper industry and it has been easily available for over a decade. ISO 9706 paper is competitively priced compared with paper of lesser longevity and quality. 

Photographic Materials

The photographic process was officially born in 1839. The development of processes has produced over forty commercially successful processes of which a few are in use today. 

Photographic objects form a very delicate category of our cultural heritage which needs special attention by trained personnel. Photographic materials are susceptible to air pollutants, both fuel generated and emitted from furnishing and storage materials in repositories, as well as high humidity and temperature. Special attention is needed when handling. Substances from fingers -  even when seemingly clean - will start deterioration. It is important, therefore, to be in control of both the access and preservation environment. It is also important to be able to identify the photographic methods represented in a collection and thus be aware of specific preservation problems.

The photographic processes are defined as any process producing an image by the action of light. Thus this also applies to images taken with digital cameras. The digital photographic process, however, does not use photographic plates or films, and has, therefore, little or nothing to do with the traditional methods. It is an electronic process which produces image information in a digital format as image files. The preservation of these files is the same as for any other digital information file. The prints depend on various print-out formats (ink jet, laser, thermal die or traditional silver halide or colour prints) and should be dealt with according to type, i.e. as paper with ink or other image substances or as photographic prints.

Mechanical Audio Media

Within the group of documents commonly labelled audiovisual (photographic still and moving images, audio and video recordings) are sound recordings on cylinders and discs. Cylinders were used from around 1889 for original recordings. While industrial production ceased in the late twenties, they continued to be used for field recording until the 1950s. Most cylinders are made of wax; some of the mass produced cylinders are made from celluloid. Coarse groove gramophone discs, commonly called shellacs or 78s, were the main mass-produced media from 1898 until the mid-1950s. Prior to the introduction of magnetic tape, which began in the late 1940s and early 1950s, the "instantaneous discs" - usually a metal disc coated with a soft polymer such as cellulose acetate - were the usual way of recording sounds for broadcasters and other users.

From the late 1940s onward microgroove discs (vinyl or LP records) replaced shellac discs and, in its turn, the LP has been superseded by the CD for most commercial recordings in the last decade.

Mechanical integrity is of the greatest importance for mechanical carriers. Sound recordings on cylinders and discs are susceptible to humidity and heat. Additionally, all mechanical carriers may be affected by fungus growth. Temperatures beyond 60°C are dangerous, especially for vinyl discs and wax cylinders. It is imperative that scratches and other deformation caused by poor storage conditions or careless operation of replay equipment are avoided. The groove that carries the recorded information must be kept in an undistorted condition. 

Magnetic Media

audio, images and data

Magnetic media are essential to modern life. They are used in the form of tape to record sounds and images and to record digital data. The basic principles for recording signals on a magnetic medium were set out in a paper by Oberlin Smith in the 1880's. The idea was not taken any further until the invention of a wire recording system in 1898 and magnetic tape was developed in Germany in the mid 1930's to record and store sounds. 

The first commercially successful video recording machine using tape was launched in 1956. The arrival of new formats for recording video pictures has steadily increased since then. It has been calculated that, taking the different broadcast standards and electricity supplies into account, images have been recorded on over 100 different formats in the 40 years since video-recording started. Proprietary tape formats for audio are more or less obsolete by now, as they have been superseded by true file formats which are stored on various carriers. In the short term, traditional video formats will experience the same development. However, the use of magnetic tape for data storage of sounds, images and data will expand further and be with us for many years to come.

Optical Media

Optical media are used for storing digital sounds, images and data. Today, there are the original CD-Audio, the CD-ROM, the DVD family and magneto-optical (MO) discs. Within this group are also the recordable CDs and DVDs. Historically, optical tape, though not very widespread, and analogue video discs have also been used. Recordable CDs and DVDs have become very popular for data storage mainly due to their high storage capacity, portability, their easy availability and low cost of media and recording/replay equipment. Such popularity assures - in contrast with the previous WORM and MO discs - the wide use of such media and the availability of replay equipment over prolonged periods.

Optical media, in the form of CD-Audio, were introduced in the early 1980's. It was initially seen as an almost indestructible long-term storage medium. We know now that this is not correct. In particular, depending on the environmental storage conditions and handling procedures, recordable optical discs have a life span ranging from decades down to months. This can be reduced to a few weeks if discs are exposed to strong sunlight or heat. 

Apart from unreliable physical properties, the entire burning process requires optimal matching of burner, software and medium. The responsible use of recordable optical media requires the availability of dedicated hard and software for testing. The test procedures can be elaborate and time consuming. 

These circumstances make the recordable CD-Rs as well as the recordable DVDs unsuitable as an archival medium. They may successfully used, however, for working /access copies if the archival master is on a safer medium and available within reasonable time should the access medium fail.

Preservation of and Access to Digital Objects
In the course of its history, the technology for the preservation of and access to digital objects has seen dramatic developments. Storage technologies have substantially changed, and will continue to further develop. Storage capacities are increasing exponentially, while costs of storage are ever decreasing. A slow-down of this development is not in sight. 

Magnetic media, tapes and hard disk drives (HDD) are presently predominant in professional digital storage. Magnetic tapes have been in use for decades in IT applications and they are being developed still further towards increased data densities. They are, at present, the most inexpensive digital storage media. Their major disadvantage, however, is, by their very nature, access time. If stored in jukeboxes and loaded by a robotic system ("near-line storage"), it will take some minutes to access the desired file. If tapes are stored conventionally on a shelf ("off-line storage") and loaded manually, access time is considerably longer. 

Magnetic tapes are a suitable choice if great amounts of data are to be stored, as with audio and the developing video archives but only when access time is not a predominant factor. Because of the unreliability of the recordable optical disks currently available, off-line storage of data on computer back-up tapes is an attractive option for small collections as well as for a small scale, scalable approaches into automated digital archiving. Today, manual off-line management of computer back-up tapes can be successful for stores up to the low Terabyte range. This threshold will, however, steadily come down, as HDD storage prices will further decrease. 

Magnetic hard disks drives (HDD) enable, due to their physical design, almost instant ("on-line") access to stored data. The Internet and its demand for on-line access to ever growing amounts of data has triggered a development by which the density of data of magnetic disks has been increased by a factor of 30,000 in 15 years. This has been accompanied by a dramatic decrease of costs. HDD arrays are permanently kept in operation for the life time of the disks, which generally is assumed to be five years. This is a statistical value, however, and it must be kept in mind that a given disk may fail at any time. 

In order to provide sufficient reliability for professional data storage, HDDs are assembled in "RAID" systems (Redundant Array of Independent Disks) which, by virtue of special software, are fault tolerant. Should one disk fail, no loss of data will occur. The system is automatically reconfigured and the users can continue to work. 

Arrays of disks with redundancy are available in a wide range of configurations, from simple "Desk Top Raids" to very complex systems. In addition, for situations where access is critical, two auto-replicated subsystems of redundant disk arrays connected by a network can be installed. In order to obtain an ultimate level of security, the contents of HDD arrays can also be stored on back-up tapes. 

Off-line storage of HDDs is discussed in digital preservation circles but, in practice, has not gained  ground  so  far.  Finally,  it  should  be  noted  that  HDDs  for professional use (SCSI,  S-ATA) are different from what is used in consumer PCs, both in quality and in price.

RAID systems are the choice in operations where access time is crucial. They are the typical domain of low resolution (data reduced) access files, while digital archival masters in preservation resolution are held near- or off-line. Because of their decreasing prices, however, more and more preservation file corpora are also held on-line.

Integrated systems of robotic near-line storage, RAID arrays and any combination of both are often termed Digital Mass Storage Systems (DMSS). An integral component is specialist software that manages the distribution of the contents across the various storage media units, organises access, constantly checks the data integrity of the stored materials, refreshes the data before loss by deteriorating media occurs and manages the migration of contents to a new storage system with a minimum amount of manual support before the old system becomes obsolete. Migration cycles currently run for five years on average. Unfortunately, software prices are not falling in parallel with the costs of hardware and storage media. This is still a severe hindrance to a wider acceptance of digital storage technologies, especially in developing countries.

Although, as stated above, prices for digital storage hardware and media are becoming ever cheaper, professional digital storage is still a considerable strategic, logistic, and financial challenge. While in the analogue world stable carriers only called for optimisation of handling and storage, which was relatively easy to be achieved under fairly affordable conditions, successful digital preservation requires a permanent commitment in terms of organisational and financial input by the owners of a collection. 

 Where to Find Further Information:

Information on preservation of documents can be found either as standards or reports published by major organisations or institutions as well as independent experts. 

	Non-Governmental and 

Private Organisation
	Area of Activity
	Website

	CLIR
	Council on Library and Information Resources
	www.clir.org

	DELOS
	Network of Excellence on Digital Libraries
	www.delos.info

	ECPA
	European Commission on Preservation and Access
	www.knaw.nl/ecpa

	erpanet - Electronic resource

 preservation and access network
	Preservation of cultural and scientific objects
	www.erpanet.org

	FIAF - International Federation of Film Archives
	Moving images on all media
	www.fiafnet.org

	FIAT - International Federation of Television Archives
	Television archives
	www.fiatifta.org

	GETTY - Getty Museum Research Institute and Conservation Institute
	Material on the use of 

digital tools for

preservation

	www.getty.edu

	IASA - International Association of Sound and Audiovisual Archives
	Sound and audiovisual 

archives and libraries
	www.iasa-web.org

	ICA - International Council of Archives
	Archives of all types
	www.ica.org

	ICOM - International Council of Museums
	Museums of all types
	http://icom.museum

	IFLA - International Federation of Library Associations and

Institutions
	Libraries of all types
	www.ifla.org

	IPI - Image Permanence Institute
	Research into the

preservation of images
	www.imagepermanenceinstitute.org

	JISC - Joint Information Systems Committee
	Work on digital 

preservation
	www.jisc.ac.uk

	OCLC/RGL - Online Computer Library Center/ Research Group Library
	
	www.oclc.org
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