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RM 1 Purpose

The purpose of this document is to offer guidance and to provide minimum recommendations to UNDP offices and units that are planning to introduce systematic scanning of documents or are involved in more ambitious digitization projects. This document is the companion piece of the broader Procedures for Records Management which cover all types of electronic records. The recommendations in this document are purposely broad enough to apply to a variety of context. This document addresses standard formats of text and printed office documents to be scanned and is written for offices that have some equipment and expertise to scan in-house. These guidelines have been developed in order to:

1. increase the interoperability and accessibility of digital collections across UNDP through the use of widely accepted standards and formats

2. ensure a consistent, high level of image quality 

3. decrease the likelihood of rescanning in the future by promoting best practices for conversion of materials into digital format and the long-term preservation of these digital resources.

Because technology and industry standards are constantly improving and changing, this document shall be viewed as a continually evolving. Comments and suggestions are in this respect most welcome.

RM 2 Scope

What is addressed in this document:

Scanning and file format recommendations for:

· Text and graphic materials

· Suggested hardware configurations

· Software considerations

· Quality control

· Integrity and security

What is not addressed in this document:

· Digitization and file format recommendations for Audio, Video/Moving Images, 3-D Objects, Born-digital items.

· Workflow issues

· Metadata and access standards

· Selection of files for digitization

· Storage issues  

· Systems and network architecture

The last 4 points are addressed in more details in the UNDP Procedures for Records Management.

RM 3 General Principles

1. Scan at the highest resolution appropriate to the nature of the source material.

2. Scan at an appropriate level of quality to avoid rescanning and re-handling of the originals in the future--scan once
3. Create and store a master image file that can be used to produce derivative image files and serve a variety of current and future user needs

4. Use system components that are non-proprietary

5. Use image file formats and compression techniques that conform to standards 

6. Create backup copies of all files on a stable medium

7. Create meaningful metadata for scanned documents 

8. Store media in an appropriate environment

9. Monitor and recopy data as necessary

10. Document a migration strategy for transferring data across generations of technology

11. Anticipate and plan for future technological developments

RM 4 Organisation and Planning

Careful planning will be required before implementing a digitization initiative. This planning should consider how digitization fits into the office’s overall information plan, technology plan, and workflows. 

RM 4.1 Documentation

Documentation of the choices your office will make can be a key factor in the long-term success of digitization efforts. Good documentation can offset the impact of staff turnover and allow future staff an ability to deal with digital collections created by their predecessors. Among the items to consider documenting:

· Critical assumptions for decisions (funding, costs, staffing, available technology and skills, document integrity concerns)

· Local guidelines and benchmarks for quality assurance

· Resources that contributed to local practice guidelines

· Types of metadata captured 

· File naming schemes

· Sustainability plans and procedures (storage, archiving, refreshing media, etc.)

RM 4.2 Staffing

In practice, digitization of documents will not have unique staff involved, but will utilize existing staff from several units of the office. The Management should look at "transferable skills" that some staff members may already possess that would be useful for wider use of digitization practices. Sufficient time for training should also be provided. Digitization requires a combination of skills from a variety of staff with different areas of expertise and when assigning responsibilities, it must also be kept in mind that cataloging and digitizing are labor intensive. The following areas and skills may be important to any digitization efforts:

· Knowledge of cataloging, registration methods, or metadata schema.

· Familiarity with conservation methods

· Understanding of scanning techniques and methods

· Administration skills

· Computer skills

· Web design and development skills

· Artistic/graphic design skills

It would be important to assign clear responsibilities within the office in terms of content management, especially if scanned documents are to become official records. These responsibilities should be defined as part of the process flow to ensure the authenticity and integrity of these documents.

RM 4.3 Large-scale digitization projects

Some offices may decide to scan retrospectively back runs of paper records to an electronic format: this is an expensive option which is unlikely to be cost effective in many cases. But should the office decide to initiate such project, some recommendations are provided in this section. 

By nature, digitization projects require a team approach, and bring together diverse sets of skills from different areas. Administration/general services staff, cataloging specialists, the IT Unit, subject specialists, and others may all be involved. The Regional Bureau for Arab States (RBAS) did initiate such project in 2002, transforming past paper archives into a searchable on-line archive available on the Web. Information on this experience can be found in the following documents:

On-line Archive for RBAS – Project Document
On-line Archive for RBAS – Training Document for Scanning    
RM 4.3.1 In-house or outsource?

Every office should carefully consider the pros and cons of outsourcing digitization projects or conducting them in-house. Following are some points to consider for both strategies:

In-house pros:

· Development of digitization experience by "doing it" (project management,

· familiarity with technology, etc.)

· More control over the entire process as well as handling and storage of originals

· Requirements for image quality, access, and scanning can be adjusted as you go instead of defined up front

· Direct participation in development of collections that best suit your office and users’ needs

In-house cons:

· Requires initial and ongoing financial investment in equipment, staff

· Longer time needed to implement process and technical infrastructure

· Limited production level

· Staffing expertise not always available

· Need to enforce standards and best practices

Outsourcing pros:

· Pay for cost of scanning documents only, not equipment or staffing

· High production levels

· On-site expertise

· Less risk

· Vendor absorbs costs of technology obsolescence, failure, downtime, etc.

Outsourcing cons:

· Office has less control over process, quality control

· Complex contractual process: specifications must be clearly defined up front, solutions to problems must be negotiated, communication must be open, and problems must be accommodated

· Lack of standards with which to negotiate services and to measure quality against

· Originals must be transported, shipped, and then also handled by vendor staff

RM 4.3.2 Costs

It is difficult to predict just how much a large scale digitization project for past archives is actually going to cost, and little hard data on the cost, cost effectiveness, and costs over time of digital projects is readily available. Generally, capture and conversion of data often comprises only 1/3 of the total costs, while cataloging, description, and indexing comprise 2/3 of the total costs. Upfront and ongoing costs can be significant. Initial investment in equipment, staff training, capture and conversion, handling, storing, CD production, and developing Web interfaces are all possible areas of cost for any digitization project. However, the costs of a project do not end after conversion. Some on-going costs that an office must commit should also be factored to include the costs of maintaining data and systems over time, including media migration costs and infrastructure costs. Therefore, UNDP offices will need to establish the correct balance between the advantages that paper scanning of old archives offers against the costs of the process. In many cases, it may be preferable to focus efforts and resources towards the systematic scanning of incoming paper as it enters the office, with a clear starting date in order to move gradually to an electronic environment. 

RM 5 Digitization Toolbox

RM 5.1 Hardware Computers

Critical to the success of any digitization initiative is the purchase of computers with a balance of reliable components, speed and storage that will increase productivity and overall effectiveness. Projects planning the purchase of computer hardware should consider the following general principles:

· Purchase a computer dedicated solely to digitization initiatives
· Purchase as much Random Access Memory (RAM) as your budget allows. More memory allows the computer to more quickly process large amounts of image data.
· Purchase computers with processors optimized for image manipulation 
· Purchase computers that support high-speed data input through serial connections, USB 2.0, or IEEE 1394 “Firewire”
· ISO 9660 compliant CD-RW burner 
RM 5.1.1 Display

The investment in a large display monitor (19” – 21” viewable) will also increase productivity by providing more “screen real estate” to view and evaluate images and scanned documents. At this writing cathode ray tube (CRT) monitors still held a cost advantage over liquid crystal display (LCD) monitors.

RM 5.2 Scanners

The HP Digital Sender 9100c has been made available to country offices and HQ units. The product includes interesting features enabling easy integration of paper documents into messaging systems and databases. Its primary use at the CO/unit level is to scan and transmit documents to an email address. However, since the Digital Sender is networked, it is also possible to send a document to a file server. It has less functionality than other multipurpose products combining scanner, fax, copier and printer, but it has allowed country offices to manage documents more efficiently. 

In addition to the HP Digital Sender, the purchase of additional dedicated scanners could be considered in order to provide more flexibility within the office and/or provide more advanced scanning features. Recent developments have increased the challenges in selecting a quality scanner by increasing variety and availability while reducing the costs of equipment. What scanner is right for your office depends on numerous factors including overall goals, format, size, and condition of materials to be scanned and available budget. Several technical factors will also influence your purchase including available optical resolution, bit depth, size of scan area, speed, connectivity, and ability to handle different formats and materials.

RM 5.2.1 Optical Resolution

Most scanners use a grid-like array of light sensors that translate light into the 1s and 0s of your digital image. The number of sensors in the array determines the optical resolution of a particular device. The optical resolution is normally expressed in scanner specifications as “dots per inch” (DPI) or “pixels per inch” (PPI). The optical resolution of any equipment you purchase should exceed the maximum resolution needed to accurately capture the types of material in your collections. For example, flatbed scanner with an optical resolution of 1200 dpi has sufficient optical resolution to scan an 8x10” print at 600 dpi, but insufficient optical resolution to scan a 2x2 slide at 2000 dpi.

Many models of scanners are advertised with very high resolutions that represent the interpolated resolution. Make sure to select equipment based on its optical resolution and not the interpolated resolution since scanners with adequate optical resolution will produce more accurate scans.

Scanner specifications often include the size of the array (1600 x 3200). The first value measures the optical resolution of the array and the second value represents the capacity of the array to capture information as it moves across the scan area (how many pixels does the array move before taking another sample). If the second number is smaller than the first number the samples are interpolated. For most professional quality scanners the second value will be higher than the optical resolution.

RM 5.2.2 Recommended type of Scanner

Flatbed scanners are one of the most popular types scanners used and are suitable for scanning papers, flat photographs, and other printed materials. An important consideration when selecting a flatbed scanner is the size of the scan area. Most consumer models are limited to a scan area of 8.5” x 11” but professional grade models are available with a larger scan area. Some models of flatbed scanners are available with accessories such as automatic document feeders. Automatic feeders may sometimes not be appropriate for important original materials because of the danger of damage but can definitely increase efficiency of scanning documents with large number of pages.

RM 5.3 Speed & Connectivity

An important factor to consider is the speed that equipment can capture images and transmit them to the host computer if directly linked to a PC. Most scanners include specifications on scanning speed. To ensure efficient transfer of image data select equipment (both scanner and computers) that use high speed data transfer standards, such as Universal Serial Bus (USB) 2.0, Small Computer Serial Interface (SCSI) cards & cables, or IEEE 1394 “Firewire.” Avoid equipment that uses slower methods such as parallel ports, or USB 1.0. Networked products should be considered for facilitating the automated transfer of documents to file servers and for ensuring better sharing of this resource by the office.

RM 5.4 Software

RM 5.4.1 Scanner Software

The last link between your hardware and your computer hardware is the software that controls the scanner and passes information to computer storage or image editing software. Higher end scanners normally come bundled with software that allows the operator to manually adjust resolution, tonal dynamic range, and color channel values. Consumer model scanners frequently include pre-set software that does not allow such detailed careful adjustments but are acceptable for most printed materials to be scanned. 

Scanner software should also be able to output image files in the file format appropriate to the materials being digitized (see File Formats below), lower end scanner software frequently limits file format choices. Frequently scanner software offers additional features for image manipulation at the time of scanning, as well as OCR (Optical Character Recognition, see below). Best practice is to carefully compare the results of these processes with those of your image editing software to select which offers better quality. 

RM 5.4.2 OCR Software

As mentioned above, OCR software can be provided as part of the software package bundled with the scanner, or they can be purchased separately. Processing a scanned document through an Optical Character Recognition software may be required if the document needs to be used or modified using a word processor application. OCR may also be important if the documents are to be part of a searchable collection or a database. With a standard scanning of text documents, the end result is an image, which will not allow for queries to be performed within the core text of the document. Only the metadata elements attached to the image will be captured by a search engine. However performing OCR on scanned documents requires much more processing time by the computer as well as accuracy check by staff. Its use will therefore depend on the type of document to be scanned, and its end purpose. For instance, documents supporting a transaction such as paper invoices from vendors or birth certificates provided by staff should not require OCR processing. On the other hand, a report received in paper format from another agency should be scanned using OCR, so that it could be included in the UNDP knowledge base. 

RM 5.4.3 Image Editing Software

The function of scanner drivers and plug-ins offers a limited array of features for the manipulation of images. If the office is considering the frequent scanning of photographs for instance, it should consider acquiring professional image editing software for the creation of scanned images for delivery via the web, print publications, or for in-house uses such as exhibits.

When selecting image editing software projects should consider the following features:

· Ability to work directly with scanner software through TWAIN or other plug-ins

· Support for common non-proprietary file formats (see File Formats below)

· Tools for controllable image optimization (color adjustment, tonal adjustments, color spaces)

· Features for the optimization of images for web delivery and automatic creation of HTML templates

· Ability to convert color spaces (RGB to CMYK for print output)

· Usable documentation and reliable technical support

· Ability to extend functionality through custom plug-ins

· Ability to create action sets or macros for frequently applied functions.

· Ability to process images in automatic batches

Projects should consider the costs of implementing the software beyond its initial costs. Does your computer hardware exceed the minimum requirements of the software? Do I have the staff with skills to use the software or the funds to provide training? Can I afford future upgrades to the software? Does the software feature automated processes that can increase efficiency and reduce staffing costs?

RM 5.4.4 Digital Asset Management

For offices with large collection of images, there may be a need for software to manage the large number of digital files created. A number of vendors provide out-of-the-box solutions for the creation of image metadata, surrogate file creation, workflow management, intellectual property and rights management. 

RM 6 Scanning best practices

These guidelines provide the minimum qualities that are necessary for achieving an acceptable level of image quality. As a rule, the key to quality scanning is not to scan at the highest resolution possible but to scan at a level that matches the informational content of the original. Decisions on image quality and resolution should be based on the needs of users, how the images will be used, and the nature of the materials you are scanning (dimensions, color, tonal range, format, material type, etc.). The quality and condition of the original (such as the quality of the shooting or processing technique in the case of photographs) impacts on the resolution at which you scan and the resulting quality of the digital image.

RM 6.1 Modes of Capture

Most imaging equipment offer three modes for capturing a digital image:

· Bitonal (black and white, line art) – One bit per pixel representing black and white. Bitonal scanning is best suited to high-contrast documents such as printed text.

· Grayscale (black and white photograph) – Multiple bits per pixel representing shades of gray. Grayscale is suited to continuous tone documents, such as black and white photographs.

· Color - Multiple bits per pixel representing color. Color scanning is suited to documents with continuous tone color information.

These three modes of scanning also require some subjective decisions. For example, a black and white typed document may have important annotations in red ink. Although bitonal scanning is often used for typed documents, scanning in color may be preferable in this case, depending on how the document will be used. Some printed matter with graphics may be better served by scanning as continuous tone in grayscale or color to bring out the shades. 

RM 6.2 Spatial Resolution

Spatial resolution measures the frequency at which individual pixels or points are sampled and is commonly referred to as “dots per inch” (dpi) or “points per inch” (ppi). Higher resolutions take more frequent samples of the original and contain a more accurate representation. Since higher resolutions are capturing more information, files sizes also increase. There is no one “perfect” resolution to scan all collection materials. Especially in the case of photographs, spatial resolutions should be adjusted based on the size, quality, condition, and uses of the digital object. 

RM 6.3 Scanning text documents

Below is a list of short recommendations when scanning text documents

· Choose material of a reasonable length. Consider file size. Each scanned file should not exceed 1 MB, roughly 10 pages. Large documents can be broken into 10 page sections. 

· Choose clean and clear photocopies. If you must use copies with large black borders, you should crop them when scanning, as such borders use extraordinarily large amounts of toner when printed (and take far longer to print as well.) 

· Save text files in PDF (portable document format). 

· OCR (Optical Character Recognition) Scanning should be recommended if the intent is to be able to perform accurate search in the document collection.  For text documents to be simply produced electronically, use image scanning instead for higher fidelity. 

· Scan at a resolution of 200 dpi if the original document is of good quality. 

· Spatial resolutions should be based on the size of text included in the document and resolutions should be adjusted accordingly. Documents with smaller printed text may require higher resolutions and bit depths than documents that use large typefaces. When applying OCR, you may wish to test pages at several resolutions to find the most satisfactory results. Images that produce the best results for OCR may not be pleasing to the eye and may require separate scans for OCR and human display.
· Text files work better as Black and White images rather than Grayscale. 

RM 6.4 File Format

RM 6.4.1 Text

Text documents to be scanned and filed electronically shall be in a format that provides for browser accessibility and no material alteration to content or appearance. The format that meets this requirement is the Portable Document Format (PDF). 
See http://www.adobe.com for further information. The Adobe Acrobat viewer is free to download so users can view documents on their computers. The full version of Adobe Acrobat software is required to create and manipulate files. 

PDF is a file format that preserves the fonts, images, graphics, and layout of any source document, regardless of the application and platform used to create it. The advantages of using PDFs are their printability, consistent formatting across platforms and the speed in which they can be created and posted to the Web. They are very useful for forms, applications and other documents that you do not want users to modify. It is however recommended whenever possible to provide an HTML or text alternative to your PDF content, especially if these documents are to be shared on a Web site. PDFs can be created from scanned paper documents as well as from digital sources like Word docs or HTML files (see below).
RM 6.4.2 Graphics, pictures, maps and other non-text documents
Documents in image or graphic format such as pictures or maps must be in a non-proprietary format such as JPEG, GIF or TIFF. 

Photographs can present many scanning challenges that cannot be detailed here since these Guidelines focus primarily on text documents. Users interested in this particular area should refer to documentation provided with professional imaging software. 

RM 6.4.3 How to create PDF files

When using the HP Digital Sender to scan paper documents, a PDF file is automatically created. When using other hardware, and depending on the source material, there are also several ways to create PDFs. You will need the full version of Adobe Acrobat to create PDFs (not the free Reader).

1. If your original document is an MS Word file, you can simply save the file as a PDF from the drop-down "File" menu within MS Word: click on "Create Adobe PDF...". A icon may also be available in your toolbar. You can also create PDFs from HTML files by opening them in MS Word and following this same procedure. In addition to this, Acrobat is listed as a printer on most systems where the full version is installed (look for "Acrobat Writer" or "Acrobat Distiller" in your printer list). You can send files to this printer from any application by using the normal "Print" function, and Acrobat will automatically generate a PDF file. For instance, you can Save as PDF file a snapshot of your weekly calendar in Outlook, and send it as attachment to colleagues with whom you cannot share the calendar application. Or you can produce a PDF format of a MS Project Gantt chart which otherwise could not be widely shared with others. 
2. If your original source is a paper photocopy or other printed material and you do not use the HP Digital Sender, you will need to use a scanner attached to a computer with either a software enabling the creation of PDF files or with the full version of Acrobat. If using Acrobat, the simplest way to do this is to open Adobe Acrobat, and from the "File" menu, select "Import" and "Scan..." This will launch your scanner software. Proceed to scan your materials. When you finish scanning, you will be returned to Acrobat. From the "File" menu, click "Save As...," and give your document a name. Be sure that the file includes the ".pdf" extension! To capture text data from a scan, you need to use OCR software as described in a previous section. 
RM 7 Quality Control 

Image resolution is usually considered the most important factor in determining image quality. In fact, numerous other factors play as important a role in the final outcome of a digitization process. Original condition of materials, quality and maintenance of equipment, staff training, are some factors that can influence the quality of images.

Quality control should be conducted throughout all phases of the digital conversion process. It is recommended that quality control procedures are implemented and documented and that you have clearly defined the specific defects that you find unacceptable in an image. Images should be inspected while viewing at a 1:1 pixel ratio or at 100% magnification or higher. Quality is evaluated both subjectively by project staff (scanner operator, image editors, etc.) through visual inspection and objectively in the imaging software (such as using targets, histograms, etc.). Things to look for during visual inspection of scanned text or images may include:

· Image not the correct size

· Image not the correct resolution

· File name is incorrect

· File format is incorrect

· Image is in incorrect mode (i.e., color image has been scaled as grayscale)

· Loss of detail 

· Lines of text at the end of page not captured

· Too light or too dark in specific areas

· Uneven tonal values or flare

· Lack of sharpness/Excessive sharpening

· Presence of digital artifacts (such as very regular, straight lines across image)

· Image not cropped

· Image not rotated or is reversed

· Image not properly centered

· Incorrect color balance

· Image dull or no tonal variation

RM 8 Document integrity and security

One of the largest concerns of digitization initiatives is the assurance that the scanned document is conformed to the paper original. This is particularly important for documents with legal or semi-legal implications or documents required in support of a transaction. In addition to the quality control described above, the office shall employ procedures that:

· Prevent unauthorised modification or deletion of the scanned document.  
· Outline the controls in place to ensure the integrity of scanned documents so that any copies electronically produced may be deemed to be true and correct copies of the original document.
· Use appropriate media storage and archival techniques ensuring long-term preservation of records.
· Ensure confidentiality and restricted access to certain documents.
More detailed information on these topics can be found in the Procedures for Records Management, since these concerns do apply not only for scanned documents but rather to records in general, regardless of their format. There are however specific features of PDF files, such as security features, which support the establishment of authenticity.  Electronic signatures are an additional level of security that can be applied to PDF files. Using the full Adobe Acrobat version, PDF documents may have special access rights applied, be secured with password protection and may be digitally signed. There are third-party digital signature and public key infrastructure (PKI) solutions for PDF documents from companies such as VeriSign Inc. or Entrust Inc. Their products works with Adobe Acrobat applications as plug-ins. 
RM 9 Storage and Preservation 

The significant resources devoted to the creation of digital collections and electronic records has increased awareness of the need for careful planning for the storage and long-term preservation. Successful initiatives should include planning and documentation for the sustainability of these collections. Issues to be covered include:

· File naming conventions

· Metadata Standard

· Storage media

· Access

· Refreshment of media and backup

Please refer to the Procedures for Records Management to obtain detailed information on these topics.

Feedback: patrick.gremillet@undp.org 

Ask questions: patrick.gremillet@undp.org
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