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Before I begin, let me give you a brief overview of my argument!  
 
Today I will talk about the concept of “significant properties” 
 
The concept of “significant properties” is an important and highly debated topic in information science 
and digital preservation research.  
 
[SLIDE 01] 
 
As I will shortly explain, current research on “significant properties” seeks to enhance our knowledge 
of how we can better identify and document the most important technical, intellectual, and aesthetic 
characteristics of digital objects that must necessarily be preserved over time.  
 
I believe that thinking about “significant properties” is important to the sustainability of digital film 
preservation because it can allow us to gain a better understanding of what exactly we are trying to 
preserve when we digitize and preserve archival film.  
 
Because indeed answering the questions what is gained and what is lost in the transition of film from 
analogue to digital is by no means an easy task.  
 
[SLIDE 02] 
To illustrate this idea: 
  
Giovanna Fossati (2009) has argued that film is a complex medium that has always been the site of 
interpretative contestation and it is once again so because of digitization (155). And furthermore, 
Fossati has shown that film is understood differently depending on the specific context in which it is 
interpreted at different film preservation institutions. And thus she has developed a clear conceptual 
distinction between the different frameworks within which film preservation institutions operate.   
 
More recently, Dan Streible (2013) has argued that in the transition from analogue to digital, we must 
find ways to specificity what analogue film was or otherwise, if we fail to do so, “we stand to lose 
important historical knowledge and awareness of the essence of cinema as a cultural form” (229). 
 
Over the last few years many other authors have expressed similar concerns. 
 
[SLIDE 03]  
  
I believe these concerns indicate that the sustainable practices of digital film preservation must 
necessarily address both what and how questions:  
 

• What are the essential characteristics of the film we want to preserve (or at least what we 
understand and interpret them to be)?   

And 
• How we can preserve these essential characteristics in the most efficient and culturally sensitive 

way? 
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So in this context, I argue that by exploring the concept of “significant properties” we can get closer 
to the “what question” and this is important by itself, but also because it will eventually allows us to 
get closer to the “how question”. 

 
 
[SLIDE 04]  To expand on this argument in the next 15 minutes: 
 

1. I will provide a brief overview of the concept of significant properties and identify its place in 
digital preservation practices.  

 
2. Then, I will discuss the current focus of “significant properties” research in information science.  
 
3. And lastly, I will conclude with a discussion of the concept of “significant properties” of digital 

moving images, as it has been currently conceptualized. And, I will also venture to offer some 
tentative suggestions as of the possible directions in which research on significant properties 
can be developed further within the context of film preservation. 

 
 

Digital Preservation  
 

[SLIDE 05]  
 
I believe that the best way to understand significant properties is in relation to the concept of 
authenticity in digital preservation.    
 
Digital preservation poses major challenges to traditional conceptualizations of authenticity grounded 
in material culture paradigms and the privileging of the original material artifact, because in order to be 
effective, digital preservation requires the that data is continually copied, transferred, and reformatted 
in order to avoid the threat of software and hardware obsolescence.  
 
There are two main strategies to do that:  
 

• Migration—which requires the ongoing transfer of bit-stream data into new film formats.      
 

• Emulation—which requires the reproduction of the hardware and software environment in 
which the digital object was originally meant to be used.  

 
I’m sure you all familiar with these two strategies! But the point I am trying to emphasize here by 
bringing up this example is that in order for either of them to work, we need to be able to define what 
are the “significant properties” (the essential characteristics) of the digital objects we are preserving.    
 
[SLIDE 06]  
In other words, if migration is adopted as a preservation strategy, we need to be able to determine how 
far the new preservation format we are migrating into captures the significant properties of the original 
object.  
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And, alternatively, if emulation is adopted as a preservation strategy, we need to know what are the 
significant properties of the original object that need to be reproduced and made accessible in the 
emulation environment (Coyne and Stapleton 2008). 
 
In essence, because digital preservation requires the ongoing transformation of data, whichever way we 
chose to digitally preserve film, its significant properties matter! In other words, the challenge is how to 
be sure “whether or not a particular transformed digital object can be said to have the same level of 
authenticity as the object which underwent the transformation” (Giaretta 2011, 214).  
 
 

 
Significant Properties: OAIS as an example 

 
[SLDIE 07]  
 
Open Archival Information System reference model (OAIS), which has become the de facto standard 
for digital preservation, addresses the concept of significant properties by providing the means for 
documenting the integrity and identity of digital objects.  
 
More specifically, in OAIS, the integrity of digital objects is documented by information pertaining to 
the fixity of bit-stream data. As well as by documenting the provenance, chain of custody, and major 
events in the preservation life cycle of the object.  
 

• All this information is gathered and recorded under the category of preservation description 
information to ensure that the data has not been corrupted in any major way while being 
transferred or in storage.  

 
In addition to that, the identity of digital objects is documented by providing information that 
demonstrates how digital objects are structured and organized! For example, by showing, how the bit-
stream data should be mapped onto common computer types such as characters types, numbers, colors 
and so on. As well as, by providing semantic information indicating how a designated community can 
meaningfully interpret a digital object and make sense of it.  
 

• All this information is gathered and recorded under the category of representational 
information to ensure that the digital object remains accessible and meaningful.  

 
[SLIDE 08] 
 
OAIS provides excellent means for defining the significant properties of digital objects. 
 
But, it is also true that OAIS definition of significant properties is highly data-centric.  
 
What I mean is that OAIS provides excellent means to ensure the longevity and sustainability of digital 
files—but little to ensure the longevity and sustainability of these digital files as cultural objects of 
knowledge.  
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Indeed in OAIS representational information is often specified as the minimum technical information 
needed for accessing and viewing digital objects (e.g. information about encoding, schemas, algorithms 
and so forth), but rarely this specification goes beyond the level of technical description. 
 
This trait of OAIS is of course not accidental; it is intentional. OAIS was developed as high-level 
conceptual model that is meant to be suitable for a variety of digital preservation projects and types of 
digital objects—everything from a spreadsheet, to a PDF, to an image, to film.  
 
As such—and this is an important point I want to emphasize—in order to be maximally effective, 
OAIS must be adapted and interpreted to fit the specific needs of the community implementing it. 
 
This is where research on the concept of significant properties comes in. When we interpret OAIS to 
better fit the needs of our digital preservation projects. 

 
Significant Properties of digital objects: Beyond OAIS 

 
[SLIDE 09] 
 
Research on Significant properties, is thus best described as an attempt to further enhance the 
effectiveness and cultural sensitivity of OAIS and digital preservation more generally.  
 
Over the course of the last decade different researchers have defined significant properties as:  
 

• “Those components of a digital object deemed necessary for its long-term preservation […] to 
ensure the object remains intelligible.” (Cedars Guide to Digital Collection Management, 2002). 

 
• “The properties that affect the quality, functionality, and look-and-feel of a digital object” 

(Headstron and Lee 2002, 220). 
 

• “The characteristics of a digital object that must be preserved over time in order to ensure its 
continued accessibility, usability, and meaning” (Wilson 2007). 

 
As you can see from these quotes, central to the definition of significant properties are notions such as 
ineligibility, look-and-feel, and meaning.  
 
[SLIDE 10] 
 
In this context, it has been generally agreed that in OAIS representational information documents the 
characteristics of the data object (e.g. format, encoding scheme, algorithm), and that significant 
properties’ definition should go beyond this level of description to reflect the abstract characteristics of 
the digital object such, for example, intellectual intent, aesthetic qualities, and experiential qualities  
(Knight and Pennock, 2008). 
 
 
 
[SLIDE 11] 
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In an excellent paper called Significant Properties as Contextual Metadata Faniel and Yakel (2011) put 
this into perspective by arguing that there are two different approaches to defining significant 
properties, which they call the “data-centric” and “people-centric” approaches. 
 
The “data-centric” approach is essentially no different from the basic notion of representational 
information in OAIS—i.e. information that allows the reproduction of the technical manifestations of 
digital objects.  
 
The challenge, however, is to define significant properties from the “people-centric” perspective 
because this definition will need to grapple with and account for the much more difficult to define and 
represent semantic notions of intellectual intent, aesthetic qualities, and experiential qualities. 
 
But importantly these semantic qualities are difficult to capture, document, and represent in digital 
preservation environments, not the least, because their definition is highly subjective and as such 
variable. 
 
 
[SLIDE 12]  
 
Because of that it has been generally agreed that: 
 

• Since “significant properties are not assumed to be empirical” …“collection managers and 
archivists will make judgments in defining them at levels appropriate to fulfill their preservation 
responsibilities and meet the needs of the archive’s user communities.”  (Cedars Guide to 
Digital Collection Management, 2002). 

 
Along the same lines it has been suggested that the:  

 
• “Significant properties that affect the aesthetics, implied meaning, and affordances of digital 

objects tend to be tied to the context of creation and use” (Headstron and Lee 2002, 220). 
 

• And that, as such, their definition needs “to take into account the perspectives of different user 
groups and therefore significant properties can never be defined in absolute, universal terms” 
(Yeo 2010, 15). 

 
 
As it becomes clear from these quotes, the answer to the question what are the significant properties of 
digital film can only be answered locally within a specific field and community of practice. 
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The significant properties of film: What we know to date; where can we go next 
 
However, to my knowledge, to date there has been only one study of significant properties of moving 
images commissioned by the Joint Information Systems Committee (JISC) in the UK. This study has 
developed a model of significant properties of moving images that meets the specific requirements of 
representational information in OAIS (Coyne and Stapleton 2008).  
 
[SLIDE 13] 
 
As such, the model defines the significant properties of moving images only at the level of technical 
specifications. 
 
This report is extremely useful, but it does not succeed in defining significant properties beyond the 
level of OAIS’ data-centric definition of representational information. 
 
The authors of the JISC report are aware of these limitations and acknowledge that many important 
questions have remained in the background in their research. As such, they have identify two important 
directions for future research:  
 

• Understanding how the “notion of artistic intent” can be documented, represented and preserved 
along with digital moving images (51)  

 
• And similarly how the “environment in which moving images were intended to be seen” can be 

documented, represented, and preserved (52) 
 
And this is where research on significant properties of moving images ends. That is all we currently 
know.  
 

Suggestions for possible direction of developing significant properties research further 
 
In the concluding part of my personation, then, I will venture to suggest a few other conceptual 
directions in which research on significant properties of film can be developed.  
 
[SLIDE 14] 
 
1. Looking at our community  
 
The first very general suggestion that I have to offer is that we look at our community.  
 
As Howard Besser (2001) has argued, in one of the first articles on digital moving image preservation 
published in the The Moving Image journal, moving image archivists have sophisticated skills and 
intimate understanding of the essence of moving image media and because of that they should play a 
critical role in answering the questions of what is gained and what is lost in the transition of moving 
images from analogue to digital. 
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In light of this, I would further suggest that significant properties research could serve as an excellent 
arena to allow for the transfer of film preservation knowledge from the analogue to digital domain. In 
other words, the intimate and in-depth knowledge of analogue film, film archivists have developed over 
the course of the past decades has an important role to play in the digital domain. And significant 
properties research is one area of research in which we can integrate this knowledge and put it to a new 
use. 
 
2. Data models and Description Standards as conceptual framework for analysis of significant 
properties: FRBR and BIBFRAME 
 
[SLIDE 15] 

 
My second very general suggestion is that we use established data models and description standard as 
conceptual framework for analysis of significant properties  
 
Previous research by Knight and Pennock (2009) has used the Functional Requirements for 
Bibliographic Records (FRBR) data model and its distinction between (1) work, (2) expression, (3) 
manifestation, (4) and item as a conceptual framework in relation to which to map out and define the 
“significant properties” of software.  
 
The recent data model for description of audio-visual materials developed under the framework of the 
BIBFRAME project at the Library of Congress, provides another highly sophisticated and granular 
conceptual framework in relation to which the significant properties of film can be maped out and 
defined.  
 
 
3. Engaging closer with work developed in the electronic and time-based arts community 

 
[SLIDE 16] 
 
Lastly, I would suggest that future research on significant properties of digital film could benefit a great 
deal by the knowledge developed in the electronic and time-based arts preservation communities.  
 
The obvious reason for that is that these communities have developed sophisticated knowledge and 
ways of dealing with complex abstract notions such intellectual intent, aesthetic qualities, and 
experiential qualities.   
 
Projects such as DOCAM and the Variable Media Questionnaire provide excellent resources, through 
which some of the difficulties of defining the significant properties of digital film can be addressed.  
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Conclusion  

 
[SLIDE 17] 
 
So, I will end this presentation by restating my opening argument that although in recent years we have 
made a substantial headway with addressing the how question of digital film preservation, we have to 
yet more closely examine the what question.  
 
To date, we have not able to identify what exactly are the “significant properties” of film that we are 
losing in the transition from analogue to digital, and more importantly, how we can translate these into 
specific conceptual and technical specifications that can inform digital preservation practices.       
 
Research on the concept of significant properties, as I have argued, can get us closer to answering this 
question. 
 
[SLIDE 18] 
 
Thank you!  
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