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A CONSUMER GUIDE TO

The vast majority of all photographs now begin in digital form, and the photographic negative 
has become a historical relic of the past. Preservation of the digital image now means saving the 
digital file from loss.

The digital print, preferably stored in a Creative Memories album, provides the primary way to 
ensure that a digital image will survive the test of time. Various options are available to produce 
these prints, including inkjet, dye sublimation and traditional photography.1 Viewing a digital 
print requires no computer or electronic system. 

Preservation of the digital image file creates 
digital “negatives,” which have their own purpose. 
These files also allow reprints to be made at a 
later time if the files exist in a readable format. 
Digital image files are also the key to new 
products, including Creative Memories StoryBooks, 
Page Prints and Wall Prints. Finally, the digital 
image file allows prints to be made of an image 
that has taken on new significance. For example, 
photographs of the World Trade Center developed 
new meaning after September 11th.

Because digital image files are vulnerable to 
corruption and to changes in technology, we must 
take precautions to ensure that these files are available when we need them. 

Computers are required to read digital image files; consequently, preservation is not necessarily 
easy. Even the federal government, with all its resources, has run into difficulties preserving 
electronic data.2 Examples of these problems include the 1960 U.S. census, military missing-in-
action records from Vietnam, and early space exploration records. Family photographs now face 
the same threats. We do not know what will become of today’s digital images. 

Unfortunately, we cannot avoid the acronyms that have come to dominate the industry. These 
terms are defined on the next page. For consistency, we will follow industry standards and use 
“disk” to refer to magnetic storage and “disc” to refer to optical storage media. 

This guide provides Creative Memories’ recommendations for preserving digital image files, 
ensuring that digital files will last as long as traditional negatives.
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Acronyms Factors to Consider

CD (Compact Disc)
A laser-encoded plastic disc designed 
to store large amounts of data. CDs 
have a capacity of about 650 MB.

CD-R (CD-Recordable)
When referring to recordable discs, 
CD-R refers to write-once discs, in 
contrast to CD-RW. Recordable CD-
Rs may be used to preserve digital 
image files.

CD-RW (CD-ReWritable)
CD-Recordable media that can be 
erased and re-recorded. CD-RWs 
are not recommended for long-term 
preservation.

DNG (Digital Negative Files)
A non-proprietary file for preserving 
original camera image files. Files 
from different brands of cameras 
may be converted from RAW format 
into DNG. The DNG file format is 
most commonly used with single 
lens reflex cameras.

DVD (Digital Versatile Disc)
An abbreviation for Digital Versatile 
Disc, which is basically a high 
density CD.

DVD-R/DVD+R (DVD Recordable)
DVD-R and DVD+R offers a write-
once, read-many storage format and 
used both video and data discs. The 
DVD-R disc is recorded by removing 
bits of information, while the DVD+R 
disc adds information to the disc.

DVD-RW/DVD+RW/DVD-RAM (DVD 
ReWritable)
DVD recordable media that can 
be erased and re-recorded. DVD-
RWs/+RWs, and DVD-RAMs are 
not recommended for long-term 
preservation.

Media Stability 
Plastics, dyes and adhesives age over time. These 
materials are used in magnetic and optical systems 
designed to store digital image files. Consequently, the 
files may be vulnerable to the effects of aging. 

Magnetic materials are vulnerable to physical damage and 
demagnetization and are not generally recommended for 
long-term preservation. Mechanical factors may also reduce 
lifetime. For example, the lifetime of a typical hard disk is 
about five years.

Chemical degradation and corrosion also damages 
optical CDs and DVDs over time; however, these discs 
can be more stable than magnetic discs. Life expectancy 
predictions for these disks range from five to 300 years, 
depending on the disc type and the person making 
the prediction. A standard test method for making 
CD-R lifetime predictions does exist; unfortunately, 
manufacturers do not consistently use this or any other 
method to test their products.3 

Obsolescence 
In the 1980s, 5-inch floppy disks dominated personal 
computing. In the 1990s, the 3-inch floppy disk replaced 
the 5-inch floppy. Today, most computers do not 
even have a floppy drive. Similarly, the computers of 
tomorrow may not read CDs or DVDs. Fortunately, optical 
disc manufacturers have largely maintained backward 
compatibility. Even today’s latest Blu-Ray drive will very 
likely read the earliest CD. 

CDs and DVDs are used for prerecorded albums and 
movies, and consumers worldwide have purchased billions 
of these discs. Consequently, these discs are likely to 
outlast other computer storage media that are not used 
in consumer applications. Format obsolescence is not a 
forgone conclusion. Even today, vinyl record players are 
still available at many major retailers. 

Software also changes with time. Current software may 
not read earlier file formats. Some file formats, such as 
Flashpix and Photo CD, never achieved sufficient market 
penetration to live up to their initial expectations. A 
standard file format such as TIF or JPEG reduces the 
chance of file format obsolescence.
 
Viruses 
Files left on a computer hard disk also remain vulnerable 
to viruses. For example, in May of 2000 the ILOVEYOU 
virus, which selectively deletes image files from a 
computer’s hard disk, affected more than 500,000 
computers. Other viruses may affect image files indirectly 
through the operating system. CD-Rs and other optical 
discs, which are permanent once recorded, prevent viruses 
from damaging files stored on them.
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Best Practices
JP2 or JPG2000
JP2 files are intended to preserve 
documents and photos. They use 
a wavelet compression technique 
to overcome the quality and 
functional limitations of current 
image formats. Few digital cameras 
and image processing programs 
currently support this format. It is 
not recommended for long-term 
preservation at this time.

JPG or JPEG (Joint Photographic 
Experts Group)
The Joint Photographic Experts 
Group developed this standard 
for compressing still images. JPG 
allows a variety of platforms and 
application to use a common file 
format. Compressed images range 
from very low quality to very high 
quality, depending on file size.

LZW (Lempel-Ziv-Welch)
A lossless compression algorithm 
that makes files smaller, so they do 
not take up as much space on hard 
disk drives or storage devices.

PDF (Portable Document Format)
A file format used for distributing 
files across a network, or on a Web 
site. PDF files are designed to have 
a common appearance, even when 
opened with different computers or 
printed with different printers.

RAW
Unprocessed data; images or 
files shot from a digital camera. 
These proprietary files are typically 
converted into TIFF, JPEG or DNG 
files for editing, printing and 
storage.

TIF or TIFF (Tag Image File Format)
A common graphic file format 
supported by most computer 
programs.

WORM (Write Once, Read Many)
Media that allows you to write 
data onto it just once, making it 
permanent. It is generally more 
stable than rewriteable media.

Optical Discs 
In general, the major manufacturers produce CDs and 
DVDs with better stability than minor players in the 
industry. These manufacturers have the resources to test 
their products and also have a greater incentive to protect 
the reputation of the brand. Manufacturers of the lowest 
cost CDs and DVDs may compromise both materials 
and manufacturing quality. Testing is expensive. Out of 
necessity, these manufacturers shift production to facilities 
designed for low cost, not high quality.

CD-Rs
The most stable recordable optical discs currently available 
are CD-Rs made with a phthalocyanine dye layer and an 
inert gold metallic layer.4 These discs are stable to light, 
heat and humidity.5 In one accelerated aging test, almost 
all gold phthalocyanine discs remained readable, while 
only a small percentage of other discs could be read.6

CD-Rs made with these materials appear greenish yellow 
and are available from various suppliers including MAM-A, 
Delkin, and Kodak. At this time, gold CD-Rs need to be 
purchased online or from a specialty retailer as major 
retail chains do not generally carry them. CD-Rs without a 
gold metal layer are more vulnerable to improper storage 
conditions, including reactive plastics, acidic paper and 
harmful air pollutants.

DVDs 
DVDs are even more confusing than CDs because they are 
available in +R and -R formats. At this time, experts within 
the industry are still debating which format is better. In 
addition, manufacturers are not currently producing DVDs 
with stability equal to high quality gold phthalocyanine 
CD-Rs. “Archival” DVDs that may address some market 
needs are, however, available from manufacturers such as 
MAM-A.

Published studies on DVD longevity have reported 
significant differences between “good” and “bad” DVDs.5,7 
Unfortunately, these studies do not provide a definitive 
way of distinguishing “good” discs from “bad.”
CDs that do not have a protective plastic layer on top of 
the dye are more vulnerable to damage from improper 
handling than DVDs, which have a protective plastic layer 
on both the top and bottom.

Recommendations

• Use gold phthalocyanine CD-Rs to preserve 
 digital image files.

• Store all files in a standard file format.

• Make multiple copies of saved items.



Quality
The quality of the initial recording is also a key factor in how long a disc will last. A disc with a high 
error rate may be initially readable but will not provide long-term preservation. Over time, errors will 
increase and eventually overwhelm the discs built-in error correction routines. Careful maintenance of 
the recorder and regular quality checks will ensure that a disc lasts as long as possible.

Another step toward ensuring that discs will last is to read the information to verify that it was 
correctly recorded. Verification is time consuming but can prevent problems from appearing at a 
latter time. Verification requires either the software used to create the disc, which may include an 
option for verification, or another software package. One option is CDCheck, which is available at no 
cost for personal use at http://www.kvipu.com/CDCheck. Verification does not ensure that the discs 
will be readable in a wide variety of players. Actual tests on different players are required to ensure 
compatibility between players. 

Capacity
Optical media are recorded from the inside to the outside of the disk. Files located near the outside 
are more vulnerable; consequently, avoid using the full capacity of the disk. Some CD recorders can 
even exceed stated disk capacity, which makes the problem even worse.

WORM
Media that is not rewritable, such as CD-R, DVD-R and DVD+R, is more stable than rewritable media, 
such as CD-RW, DVD-RW, DVD+RW and DVD-RAM. The reversible phase change used for this media is 
less stable than the permanent dye change used for media that is not rewritable. 

Shelf Life
The shelf life of an unrecorded CD-R is estimated to be between five and 10 years.8 We recommend 
using all unrecorded discs within five years. 

File Format
Image files should be stored in a widely accepted standard format. At the present time, the best 
format for long-term preservation is an uncompressed TIF file. These files are least vulnerable to 
corruption. Other generally accepted file formats that may be used include DNG, JPG, PDF and TIF with 
lossless LZW compression. At the present time, JP2 or JPG-2000 files do not have sufficient market 
acceptance to be recommended for long-term preservation. Other formats, such as RAW files, are 
proprietary and may not withstand the test of time. 

Multiple Copies
The best defense to a corrupt or damaged image file is a second copy, preferably one stored in a 
different location. 

Cases
As hard as it is to believe, most optical disc lifetime measurements do not include the effect of 
the case on the measurement but instead assume that the case is inert. The situation is similar to 
measuring the lifetime of a photograph and then storing the photograph in an acidic, magnetic album. 
In this situation, the measured lifetime has no relationship to reality. 

Specifically, the optical disc is vulnerable to the presence of acidic plasticizers and may react with the 
black, white or colorless plastic insert in the standard jewel box or CD case.9 White inserts are the 
most reactive, and colorless inserts are the least reactive. Acidic paper materials in the jewel box may 
also adversely affect the life of the optical disc. 

Translucent cases, which do not require a separate insert to hold the CD, are generally made from 
polypropylene. Polypropylene is a non-reactive photo safe material; consequently, we recommend 
these cases for preservation of optical discs. Poor quality cases do not appear to affect gold CD-Rs; 
however, as a precautionary measure we still recommend translucent, polypropylene cases for long-
term storage of these discs.
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Digital image files represent the digital equivalent of the conventional film negative. The best long-term 
strategy for preserving these images is to print these files and store them in a Creative Memories album 
or StoryBook. However, the image files provide a backup and are essential if the original albums or books 
are damaged or destroyed or in case additional copies are needed. 

Preservation of digital image files requires a plan for transferring the images from the camera’s memory 
card to the computer’s hard disk and then from the hard disk to a carefully selected CD-R for long-term 
preservation. Preservation of digital image files will not happen without understanding the threats these 
files face and taking proper precautions. This guide provides specific recommendations to ensure that 
digital image files will survive the test of time.
 
At this time, gold phthalocyanine CD-Rs are the best option for digital images. DVDs are less stable than 
CDs but may be an option for some projects.

Conclusions

Handling10

Labeling
Solvent-based pens, ballpoint pens or other sharp writing instruments and adhesive labels 
may damage CDs, either initially or over time. The adhesive in pressure-sensitive labels 
may also affect disc rotation at high speed. The best location to label a disc is near the 
reinforced hub, where no data is stored. Use a solvent-free felt-tip pen specifically designed 
to label CDs and DVDs. Inkjet and thermal disc printers are available for labeling compatible 
discs. 

Storage
Like photographs, optical discs should be stored at temperatures of 77 degrees Fahrenheit 
(25 degrees Celsius) or less with 20 percent to 50 percent relative humidity.11 Lower 
temperatures will increase the expected life of an optical disc. Heat accelerates the aging of 
discs. Keep discs out of hot cars and away from direct sunlight. Recovery of discs damaged 
by heat is difficult, but may be possible.12 

Optical discs are vulnerable to warping when stored horizontally. Store these discs vertically, 
just like a Creative Memories album. Avoid bending optical discs because bending damages 
the bonding between layers. 

Cleaning
Handle all discs by the edge and avoid touching the disc surface. If cleaning is necessary, 
use a nonabrasive cloth, moving from the center of the disc outward to the edge. 

Disaster Recovery 
CDs are relatively resistant to water but may be damaged if immersed in water for longer 
than one week.12 In general clean flood-damaged CDs with tap water followed by distilled 
water. Information on treating water-damaged traditional and digital prints is also available.13
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