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Just about everyone who has used 
the Internet has come in contact 
with the Portable Document For-

mat (PDF). Adobe Systems Incorpo-
rated openly publishes the PDF speci-
fication and encourages vendors to use 
it to develop software that creates and 
processes PDF files. 

PDF is a digital format for rep-
resenting documents. PDF files may be 
created natively in PDF form, converted 
from other electronic formats or digi-
tized from paper, microform, or other 
hard copy format. Businesses, govern-
ments, libraries, archives and other insti-
tutions and individuals around the world 
use PDF to represent considerable bod-
ies of important information. Much of 
this information must be kept for sub-
stantial lengths of time  ; some must be 
kept permanently. These PDF files must 
remain useable and accessible across 
multiple generations of technology. The 
future use of, and access to, these objects 
depends upon maintaining their visual 
appearance as well as their higher-order 
properties (such as the logical organiza-
tion of pages, sections and paragraphs) 
machine recoverable text stream in nat-
ural reading order, and a variety of admin-
istrative, preservation and descriptive 
metadata. 

Ensuring accessibility 
over time

The problem is that the feature-
rich nature of PDF can create difficulties 
in preserving information over the long 
term.  For example, PDF documents are 
not necessarily self-contained ; some files 
depend on system fonts and other content 
drawn from outside the file. As technol-
ogy changes, these external dependen-
cies can cause information to be lost. 
Additionally, because there are many 
PDF development tools on the market, 
there is inconsistency in the file format. 
This means that future migration of PDF 
files could be difficult because archivists 
won’t necessarily know “ what’s under 
the hood  ”.  

With so much important infor-
mation all over the world being main-
tained as PDF, we needed a long-term 
solution to ensure that digital PDF 
documents remain accessible for long 
periods of time.  

Addressing different 
market/application needs

ISO 19005-1, Document manage-
ment – Electronic document file format 
for long-term preservation – Part 1: Use 
of PDF 1.4 (PDF/A-1) is the first in a 
new family of ISO standards to address 
the growing need to maintain informa-
tion in electronic documents over 
archival time spans.  

This is where the “ /A ” in PDF/
A comes in. Although never formally 
defined, the “ /A ” to most of the people 
involved in the standards activity repre-
sents Archive. This is accomplished by 
identifying a limited set of PDF objects 
that may be used in PDF/A, and add-
ing restrictions to the use, or form of 
use, of those objects and/or keys with-
in those objects.  

The PDF/A activity was initiat-
ed in the USA through the joint sponsor-
ship of the Association for Information 
and Image Management (AIIM) and the 
Association for Suppliers of Printing, 
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Publishing, and Converting Tech-
nologies (NPES). Under the aus-
pices of ISO technical committee 
ISO/TC 171, Document manage-
ment applications, subcommittee 
SC 2, Application issues, a Joint 
working group (JWG 5) was formed 
with representatives from ISO/TC 
171, ISO/TC 42, Photography, ISO/
TC 46, Information and documen-
tation, and ISO/TC 130, Graph-
ic technology. A diverse group of 
librarians, archivists, PDF software 
developers, government agencies, 
imaging experts, graphics experts 
and others collaborated to devel-
op PDF/A-1. Initial meetings were 
held in mid-2002 and the standard 
was approved in June 2005. Tech-
nical experts from 15 national stan-
dards bodies provided input throughout 
the development process. archiving requirements for more com-

plex content types. 
PDF/A is one of many efforts 

underway to build standards which use 
PDF as the underlying document for-
mat, but which address different mar-
ket/application needs. Current standards 
based on PDF, either in work or already 
published include:  

• PDF/X for pre-press data 
exchange ;

• PDF/E for engineering, architectural 
and GIS documents ; 

• PDF/UA for handicapped 
accessibility. 

An important goal is for PDF/X, 
E, and UA to be conformant with PDF/A 
and therefore capable of being preserved 
over the long term.  Currently, it is pos-
sible for a file to be compliant with both 
PDF/A-1:2005 and the currently pub-
lished versions of PDF/X (ISO 15930 
parts 1, 3, 4, 5 and 6).

Designed for flexible 
implementation

For an archival standard to be 
viable, it must allow for flexibility of 
implementation.  For example, organiza-
tions will want to implement the PDF/A 
file format at various stages of the docu-
ment lifecycle, possibly even upon doc-
ument creation.  

The committee developing 
PDF/A-1 wanted to be sure that 
PDF/A could be used by everyone, 
and not just by libraries, records 
managers and archival institutions.  
We recognized that organizations 
would use PDF/A applications to 
create and process PDF/A confor-
mant files as part of their regular 
business processes and, in doing 
so, would need to adhere to differ-
ent rules and requirements. 

In defining PDF/A-1 as a 
file format standard, the commit-
tee limited its scope to define an 
archival version of the PDF 1.4 
file format.  This would allow the 
flexibility needed for wide imple-
mentation, and leave to its imple-
menters : processes for generating 
PDF/A-1 files, specific implemen-

tation details of rendering such files, file 
storing methods and hardware/software 
dependencies.  

The introduction clearly explains 
that, as a file format standard, PDF/A-1 is 
just one component of an organization’s 
comprehensive preservation strategy and 
does not stand alone.  By itself, PDF/A-1 
does not guarantee preservation or exact 
replication of source material.  Imple-
menters must use it in conjunction with 
additional controls such as : records man-
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• Encryption ; 

• LZW Compression ;

• Embedded files ; 

• External content 
references ;

• Transparency ; 

• Multimedia ;

• JavaScript.

• Embed fonts ;

• Device-independent 
colour ;

• XMP metadata ;

• Tagging.

The PDF/A-1 (ISO 19005-
1:2005) standard is based on Adobe’s 
PDF Reference 1.4, and specifies how 
to use a subset of PDF components to 
develop software that creates, renders 
and otherwise processes a flavour of 
PDF that is more suitable for archival 
preservation than traditional PDF. It aims 
to preserve the static visual appearance 
of electronic documents over time and to 
support future access and future migra-
tion needs by providing frameworks for: 
(1) embedding metadata about electron-
ic documents, and (2) defining the logi-
cal structure and semantic properties of 
electronic documents.  

Because this initial version of 
PDF/A-1 is based on PDF 1.4, the stan-
dard is being published in parts so that 
new parts can be added without obso-
lescing previous parts. For example, 
PDF/A-1 refers to the format defined 
by part 1 (ISO 19005-1) of the standard 
(or PDF 1.4) while part 2 (ISO 19005-
2) and later parts may be based on a 
later version of PDF and/or may define 

“ Just about everyone who 
has used the Internet 

has come in contact with 
the Portable Document 

Format.”
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agement policies and procedures, quali-
ty assurance processes, requirements and 
conditions necessary to ensure persistence 
of electronic documents over time.  For 
example, PDF/A-1 information annex 
B recommends conversion processes to 
ensure that PDF/A-1 files retain their 
quality and integrity as records.

PDF/A-1 supports two confor-
mance levels to promote the creation of 
PDF/A-1 files with rich semantic and 
structural information, and to allow less 
complex files such as scanned images. 
There are two levels of conformance.  
Level A uses Tagged PDF  and Unicode 
character maps to preserve the document’s 
logical structure and content text stream 
in natural reading order, and level B 
includes all requirements of ISO 19005-
1 minimally necessary to preserve the 
visual appearance.  While level A should 
support a higher level of document pres-
ervation service and confidence over time, 
level B allows PDF/A-1 conformance 
without requiring users to define structure 
or other descriptive information. 

Meeting long-term 
preservation needs

The PDF/A Joint working group 
identified desirable properties for a long-
term preservation format.  We adopted 
them as our objectives in developing the 
PDF/A-1 standard to ensure that it would 
meet long-term preservation needs. 

Our intent was not to claim that 
PDF-based solutions are the best way to 
preserve electronic documents. We simply 
defined PDF/A-1 as an archival profile of 
PDF that is more amenable to long-term 
preservation than traditional PDF.

An archival profile 
of PDF

The PDF/A-1 standard is orga-
nized to mirror the PDF 1.4 Refer-
ence.  In developing the standard, we 
assigned each section to a subcommit-
tee, composed of PDF developers, archi-
vists, librarians, and content managers.  
These experts collaboratively evaluat-
ed each section of the PDF Reference 
against desired properties of a long-term 
format (i.e. our objectives).  Based on 
this evaluation we identified PDF com-

ponents that could complicate archival 
preservation and prohibited or restrict-
ed them.  For each section, we defined 
the set of PDF objects that may be used 
in PDF/A-1 and in many cases added 
restrictions to their use. We also speci-
fied PDF objects that may not be used in 
PDF/A-1 files. In some cases, we defined 
how a PDF/A-1 conformant reader must 
handle these objects.

Let’s look at how PDF/A-1 
addresses long-term preservation 
needs :

• Device independence – PDF/A-1 
requires device independent compo-
nents so that the static visual appear-
ance can be reliably and consistently 
rendered and printed without regard 
for the hardware or software platform 
used.  The graphics clause, for exam-
ple, incorporates requirements from 
PDF/X to ensure predictable colour 
rendering.  PDF/A-1 also prohibits 
the use of components not defined 
in PDF Reference 1.4.  

• Self-containment – everything that 
is necessary to render or print a PDF/
A-1 file must be contained within the 
file.  The fonts clause requires that all 
fonts used are embedded in the file.  
A PDF/A-1 conforming writer must 
always embed fonts, meaning that the 
file will be rendered using the fonts 
intended and not those residing on 
the local workstation. A conforming 
reader must always use the embed-
ded fonts. The standard warns crea-
tors that not all fonts can be legally 
embedded and that legal restrictions on 
embedding should be determined.

The annotations clause prohibits 
embedded files because such files 
rely on external software for ren-
dering. In the future, some software 
programmes could be unavailable, 
and the information within embed-
ded files could be lost.

• Self-describing files – PDF/A-1 requires 
the Adobe Extensible Metadata Plat-
form (XMP) be used for embedding 
metadata in PDF files. Again, to allow 
flexibility of implementation, PDF/A-
1 provides recommendations for doc-
umenting file attributes (such as file 
identifier, file provenance, font meta-

data), and allows non-XMP schemas to 
be included, as long as they are embed-
ded.  Implementers can use XMP in a 
variety of ways to include information 
about electronic records within the file 
itself. Having metadata embedded in 
the file can increase the information-
al value of electronic documents and 
enhance the future researcher’s under-
standing of the document.

• Transparency – level A conforming 
PDF/A-1 files provide text “ in natu-
ral reading order ” so that the file can 
be read with basic text editing tools, 
such as MS Notepad. This supports 
access to the informational content 
of PDF/A-1 files, even without the 
benefit of a PDF/A-1 reader.  

• Accessibility – PDF/A-1 prohibits 
encryption in the file trailer. This pro-
hibition means that user IDs and/or 
passwords are not needed to do any-
thing with a PDF/A-1 file.  PDF/A-1 
files are open and available to any-
one or any software that processes 
the file. Implementers that require 
access controls can provide them 
outside of the file format.

• Disclosure – PDF/A-1 is based on 
an authoritative specification that is 
publicly available. Anyone can use 
the PDF reference and XMP specifi-
cation in conjunction with PDF/A-1 
to create applications that read, write, 
or process PDF/A-1 files. Adobe has 
granted a general royalty free license 
to use certain of its patents to create 
applications that process PDF/A files. 
Additionally, it has granted AIIM and 
NPES the rights to publish these spec-
ifications on their respective Internet 
sites for the foreseeable future.

• Adoption – PDF/A-1 was designed 
for flexibility of implementation to 

“ For an archival standard 
to be viable, it must allow 

for flexibility 
of implementation.”
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promote its wide adoption.  If wide-
ly adopted, PDF/A-1 software tools 
will proliferate and the market will 
support the file format, to help ensure 
the viability of PDF/A-1 and extend 
the length of time that PDF docu-
ments can be maintained as PDF/
A-1, as long as the demand exists. 

Reliability and 
predictability

The requirements of PDF/A-1 
emphasize reliable and predictable render-
ing of static visual appearance. Users should 
use a PDF/A-1 conformant viewer to view 
or print PDF/A-1 documents. Conformant 
viewers should ensure reliable visual repre-
sentation of the document. Also, PDF/A-1 
permits the inclusion of interactive elements 
(e.g. annotations and hyperlinks) but sug-
gests that a conformant viewer treat them 
as inactive. Implementers should take these 
needs into account when choosing a con-
formant viewing tool.

PDF/A may not be the last pres-
ervation format you will need, but proper 
application of it should result in reliable, 
predictable and unambiguous access to 
the full information content of electron-
ic documents.

Work has already begun on PDF/
A part 2 (PDF/A-2) and part 3 (PDF/
A-3) which will be based on PDF 1.6 
(which subsumes PDF 1.5). Implement-
ers have requested that the following 
features be considered for inclusion in 
future parts of PDF/A :  

• JPEG 2000 image compression ;

• More sophisticated digital signature 
support ;

• Open type fonts ;

• 3D graphics ;

• Audio/video content ;

• Consistency with PDF/X, PDF/E and 
PDF/UA.

The PDF/A Joint working group 
is creating both a set of application notes 
and a list of frequently asked questions 
which will be made publicly available to 
assist developers of PDF/A applications 
to better understand the requirements of 
the file format and provide implementa-
tion guidance. 

The learning 
curve – how IT 
shapes learning 
environments 

by Bruce Peoples, Chair 
of ISO/IEC JTC 1/SC 36, 
Information technology for 
learning, education and training 

In the domain of learning, education, 
and training, knowledge manage-
ment within information technolo-

gy-based learning environments requires 
specific standards to supplement exist-
ing and emerging knowledge manage-
ment standards. 

With a membership of 28 national 
standards bodies and 20 liaison organi-
zations, ISO/IEC Joint technical com-
mittee JTC 1, Information technolo-
gy, subcommittee SC 36,  Information 
technology for learning, education and 
training, serves as the pre-eminent inter-
national forum for standards develop-

ment in IT for learning, education, and 
training. In fulfilling a leadership role 
in the standards domain, the subcom-
mittee has an emerging reputation for 
quality and innovation – by utilizing 
proven, value-adding processes and 
procedures in producing International 
Standards and technical reports. Only 
by ensuring quality and innovation for 
the implementers and users of SC 36 
documents, will the global use of IT in 
the creation of learning environments 
achieve its potential.

Learning environments are unique 
in that standardization and interopera-
bility are required across many levels of 
implementation, including the low-end 
(e.g. a standalone PC workstation, or 
Personal Digital Assistant), the middle 
(e.g. workstations with high-speed inter-
net access) and the high-end (e.g. high-
fidelity simulators and trainers). 

Learning environments consist-
ing of e-enabled learning services across 
the globe are also unique in the realm of 
IT and standardization because of their 
embedded cultural attributes derived from 
the unique educational and social heri-
tage of each region, nation and language.  
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