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Introduction 
 
Cost is one of the main criteria for people responsible for digital preservation when it comes 
to funding sustainable preservation infrastructure and related activities, and hence there is a 
need for understanding the scope, the different perspectives, and essential factors of 
inherent costs. These costs have to be assessed against the value of digital objects and the 
benefits of their preservation or the risks of losing them. This cost orientation tool will help to 
think through the costing issues involved in digital preservation. This survey of cost factors 
does not provide costing information. There is still a lack of sound costing information to build 
upon. 
 
General considerations 
 
Mostly, initial investments and ongoing costs are considered to be the two main categories of 
costs. New initiatives may require high investments because of the innovative nature of 
digital preservation facilities and the fact that in most cases no infrastructure is available.  
 
There may be different levels of investment, though, depending on the ambition and the 
urgency. Initially and as a start it is possible to establish a temporary, but rather safe and 
stable environment for preservation with relative little funding. In later stages this can evolve 
and be expanded to a more sophisticated infrastructure. Sustainability, both technically and 
economically, of the established preservation environment therefore can also be seen as a 
combination of investments and ongoing costs. 
The fact that information technology (IT) for preservation is still not mature and very much 
evolving is an important factor in defining preservation policies and deciding upon inherent 
investments. 
 
The following aspects have to be taken into account with respect to costs for digital 
preservation: 

• Costs include all activities from the creation and capture of the digital objects to their 
disposal (either destruction, transfer to another institution or long term preservation). 

• Preservation is ongoing and active for the whole retention period of an object 
• Preservation is typically a long-term venture that needs to be financially sustainable. 

 
Finally, experience with digital preservation is still rather little, and insight into costs is often 
based upon experiences that are overhauled by new developments and therefore not always 
applicable or reliable any more. In the area of data curation centres, however, models are 
emerging. 
 
An overview of cost factors 
 
In the table cost factors are identified that should be taken into consideration. They should 
and can be integrated in the existing business context.  
The factors are arranged around people, digital objects, laws and policies, standards, 
methods and practices, technology and systems, and organisation. Each of them has its own 
set of factors that will influence costs aspects. These cost factors are shortly indicated and 
described. Some considerations are given and if necessary interdependencies with other 
processes or cost influences are highlighted.  
Although it still requires a kind of formula to be able to calculate the costs, this may be an 
approach to get a better view on costs. Also a distinction can be made between issues at a 
macro level, such as the technical infrastructure, staff etc., and issues at a micro level that 
regard each task or step in digital preservation processes. 
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Factors/issues Cost impact Considerations 

Influence on 
creation 
 

Less influence means mostly 
higher costs 

Within an organisation it is more 
possible to influence creation of 
documents/information objects 
then from outside the 
organisation. Policies, standards, 
and procedures can help their 
creation and management. There 
are different levels of influence 
from none to complete.   

Existing 
 

Existing objects require more 
work to prepare for ingest and 
storage 

If objects already exist and for 
instance are made with 
proprietary software it requires 
more effort to prepare them for 
ingest. Also there is the risk of 
having no or insufficient 
contextual metadata. 

Complexity 
 

The growing complexity of 
objects entails more maintenance

Complex objects often are 
multimedia objects or compound 
objects consisting of different 
types of formats. They can also 
have dynamic behaviour. 

Preservation 
period 
 
 
 
 

Long term retention entails longer 
maintenance  

It is important to keep objects no 
longer than required. 

O
bj

ec
ts

 

Appraisal/value The intrinsic value of the 
information objects has to be 
established. Consequent and 
sound appraisal also helps to 
reduce costs.  

This goes hand in hand with 
identifying the risk of losing the 
object. 
Consequent appraisal policy 
helps in keeping only the 
necessary.  

Skills 
 

Specific skills are required Examples of required skills are: 
- understanding of the nature 

of digital objects.  
- Understanding of available 

preservation methods 
- Etc. 
Available skills have to be 
multidisciplinary 

Quality 
 

Well trained, skilful and 
experienced people re 
expensive, but will reduce overall 
costs 

Quality is difficult to define and 
very much depending on the 
requirements and the business 
context (i.e. preservation) it is 
applied. This may include a 
sufficient number of people in 
order to achieve the set quality 
criteria. 

Pe
op

le
 

Training Training needs to be up-to-date 
and adequate depending on the 
job-function. This requires 
funding.   

Rapid developments in IT and 
new insights in digital 
preservation and strategies 
require continuous training 
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Experience With a growing level of 

experience, less inadvertent 
accidents will happen. 

The discipline of preserving the 
information is leading above 
technology. However, without 
technology no preservation. 

St
an

da
rd

s 

Standards Use of standards will lower the 
effort of own development and, at 
the same time, facilitate long-
living solutions. 
Format standards help in 
reducing the maintenance and 
ease migration procedures 

Standards will not exist forever 
and there are many standards to 
choose from.  
Standards however help to 
reduce costs. 
The area of metadata requires 
special attention: in general one 
could say less metadata, less 
costs. Standardisation in 
metadata (both in syntax and 
semantics) also enables 
interoperability and effective 
interoperability enables easy and 
efficient information exchange, 
interaction, and business. 

Workflow Needs to be coherent and 
consistent  

Procedures and preservation 
strategies are coming together in 
a  workflow. Helps to shape good 
time planning 

Operation 
 

Costs include people, material. 
Adequate and efficient software 
tools will minimise human 
intervention and accelerate 
processes. 

Operation and performance have 
to be evaluated and audited on a 
regular basis. 

Pr
ac

tic
es

 

Processes 
 

Each of the processes should be 
cost effective 

This entails an analysis what 
steps have to be taken in each 
process and an assessment of 
the inherent necessary skills and 
tools (suitability of resources). 
Monitoring and evaluating the 
outcome in relation to resources 
spent is necessary. 

Preservation 
method 
 

Each type will have a different 
costing-profile. 
It may be necessary to employ 
multiple preservation methods in 
parallel. 

Types of methods may be 
migration, use of XML or other 
standards, procedure for 
harvesting or capture, UVC-
method, and so on. Reasons for 
a suite of methods may be a 
heterogeneous collection of 
different object types, or the 
necessity to enhance the 
probability of success in 
preservation. 

Sy
st

em
s,

 M
et

ho
ds

 a
nd

  
te

ch
no

lo
gi

es
 

Validation of 
methods 

Validation of the potential 
success of a method is 
necessary before using it. 

Monitoring and validation has to 
be performed on an ongoing 
basis. It will support the quality of 
preservation of objects. At the 
moment preservation methods 
are still rather in their infancy and 
will change 
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Sustainability 
 

Methods should be chosen with 
the idea that they survive several 
generations of IT. 

Essential for reducing costs. It is 
obvious that methods will change 
over time with new insights. In 
that case it should be easy to 
adapt them in practice. 

Portability Methods chosen for preservation 
should allow easy portability to 
other or new system platforms 

This goes for the method itself as 
well for the objects they support.  

Components Technical infrastructure has to be 
implemented and maintained 

What components are necessary 
is dependent on  
- The level of ambition  
- The complexity of the objects 
- The chosen preservation 

methods 
- Topology  
On occasion proprietary systems 
may appear cheaper, but in the 
long run they are more expensive 
(e.g. suppliers first want to 
establish client dependency). 

Maintenance 
 

Maintenance of systems both in 
the sense of keeping them 
operational and in keeping them 
up-to-date 

 

Operation 
 

Costs include people, material. 
Adequate and efficient software 
tools will minimise human 
intervention and accelerate 
processes. 

 

Flexibility For maintenance over time and 
through changes in IT. Rapid 
change in IT requires flexibility in 
adaptation. 

It has to be possible to add new 
components at low cost, to 
change (update) and to migrate 
them.  

Facilities Location, security, safety, back-
up (redundant storage) 

 

Class of 
preservation 

Distinction can be made between 
preservation of bitstreams and of 
functionality (which includes 
bitstream preservation) 

Preservation of bitstreams is less 
costly and simpler to achieve, 
than preservation of functionality. 
The latter may include different 
levels of preserving functionality 
(e.g. preserving full functionality 
requires emulation of the original 
technical environment). 

 

Modularity In the maintenance and 
replacement of (parts of)  the 
infrastructure modularity may 
help to be cost-effective  

 

La
w

s 
an

d 
po

lic
ieLegislation Organisations and their business  

may be subject to specific 
legislation that need to be 
accounted for. 

These may include 
accountability, access, copy right 
and privacy issues. 
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Policy Each organisation should have a 

preservation policy to enable 
consistent and cost-effective 
management. 
Regular monitoring of policies 
and activities is necessary. 

Policies have to be embedded in 
and connected to the business 
activities (including risk 
management). 
They updated with new insights 
and the evolution of technologies 
and preservation methods. 
Internal or external audits may 
help to keep policies adequate. 

Relationship 
building  

Co-operation with other 
organisations may lower costs 
through synergies and 
economies-of-scale. 

Co-operation can be achieved by 
collaborative research, joint 
ventures, sharing technical tools, 
infrastructure, as well as 
knowledge. More commercially 
approach is to outsource 
activities. 

Capacity 
building 

Organisations should build the 
capacity for adequate 
preservation with respect to 
people, policies, practices, 
methods and technologies. 

Capacity building depends on the 
needs of the organisation and its 
role and responsibilities. 

O
rg

an
is

at
io

n 
 

Responsibilities Clear identification and 
assignment of responsibilities 
help to avoid misunderstanding 
and failure of procedures and 
systems. 

This includes identification of all 
people involved. 

 
How to collect cost information? 
 
It will not always be easy to single out costs for preservation. It will differ for types of 
organisations as well as for different types of digital objects. For cultural heritage 
organisations it will be core business and therefore much easier to identify. For companies, 
such as pharmaceuticals, or for government administration it will not be core business and it 
may be more embedded in business processes.  
At this moment, however, information of costs is lacking, because of the state of infancy in 
which the area of digital preservation still is, because of the rapid developments in IT, and 
because no sound cost models exist. Collecting costing information on a regular and 
continuing basis is therefore needed. The table above may be used to identify the different 
categories for this.  
 
How to apply this tool? 
 
This instrument is meant to get a better picture on the cost aspects involved in digital 
preservation. It does not provide calculation methods (or formulas). Every organisation will 
have to identify its own needs that will be dependent on the business context. 
A possible approach may be: 
1. identify business needs and scope of preservation (policy and risk questions) 
2. identify laws (regulatory environment) 
3. identify types of digital objects that will be created and need to be preserved (as well 

as how long they need to be preserved) 
4. identify consequences for people and organisation 
5. identify methods, standards, tools, technologies, systems to be used. 
 
After having done this information may be collected about the costs involved for each of the 
components by inquiries with suppliers, similar institutions or organisations, special interest 
groups or networks and so on. 
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