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Summary 

The Leeds Case Study investigated digitisation as a means to support Collection Management: specifically to 

compare the long term benefits and cost-effectiveness of digital preservation versus physical conservation.  

A thorough investigation was undertaken into firstly the time and cost associated with assessing the preservation 

needs of a given monograph collection, and then of preserving it in one of three ways: physical conservation, in-

house digitisation, and out-sourced digitisation. This was done using a sample of 200 books and pamphlets, from the 

French section of the library’s open shelves – the sample was considered typical of the kind of collections at Leeds in 

need of care and attention.  

The Outcomes from this case study are separate costings for the assessment, conservation and digitisation (in- house 

and out-sourced) of the sample collection, and a comparison of how these costs evolve over time. These findings can 

help inform a future preservation strategy. Another significant outcome is the results of the assessment survey itself, 

which showed that the 200 items in the sample were in a greater state of decline than had been expected. 

In terms of the act of preservation (as opposed to long term ramifications), the physical conservation of materials 

proved to be much the cheapest option, in terms of staff time and out-sourcing costs. The least cost effective option 

is to out-source preservation-standard digitisation to an external company, and retain the original materials as well 

as the digital object. Part of the reason that digitisation retaining the original items (non-destructive digitisation) is 

so expensive is the need to undertake most of the physical conservation processes anyway, on the more fragile 

items, in order that they can survive on the shelves thereafter. When storage costs over time are factored in, 

destructive in-house digitisation becomes the most cost-effective method – from around 50 years (since the initial 

act of preservation) onwards it becomes cheaper due to the lower costs of storing digital objects versus paper books. 

Figure 6 on page 12 shows the total costs of preservation and storage, over time, for easy visual comparison of the 

different methods of preserving materials.  

We have amassed a significant amount of data on the time, costs and processes of digitisation, currently contained 

in a large spreadsheet. Although not on the scale of the LIFE’s preservation cost predictor (and not covering the 

entire digital lifecycle as LIFE’s model does), with some tweaking the spreadsheet could be used to estimate the 

costs of preserving other collections at the partner institutions.  
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Process 

Background 

The aim was always to investigate the costing and workflow for digitising print monographs for preservation 

purposes, but the focus and methodology of the case study developed during its duration. The first stage was to 

choose a suitable collection from which to take a sample; this sample would act as the test case for the ‘preservation 

pathways’.  

The decision process was led by the Arts Faculty Team and Michael Emly, Head of Collection Management Services. 

The original selection criteria included the fact that the items were to be digitised and made available online: 

therefore they needed to be out of copyright and ideally not available online already. Other criteria were that the 

collection should be of some academic interest, that print copies of the materials should be of at least sufficient 

rarity not to be wide-spread across the three White Rose Libraries, and that the selected material should feed into 

the wider library strategy.1 The final significant criterion was with regard to the condition of the materials, as a 

delicate balance needed to be struck between those items that required preservation (which could be achieved 

through digitisation), and those items which would need to be physically stabilised prior to digitisation, adding 

prohibitive cost and time onto the process. Therefore, to quote a ‘Selection Criteria’ document assembled at the 

time (February 2010): “For the purposes of this case study, material which does not require conservation but is 

sufficiently fragile to require preservation will be selected.” 

Ultimately the Project sought to choose a collection which would be fairly representative of the books in need of 

attention, on open shelves in the library. To achieve this we drew upon previous work undertaken by Michael Emly, 

concluded in September 2007, which took the form of a survey of the condition of collections in the Brotherton 

Library. Although not claiming to be statistically representative of the Library’s total collections, the survey’s findings 

“…would seem to be broadly typical of stock in the Brotherton Library (i.e. Arts and Social Sciences subjects, where 

there is a much higher retention rate of older material than in the STM subject areas).  The survey would therefore 

seem to suggest that nearly half of stock in the Brotherton Library is printed on acid paper and will require treatment 

if we intend to retain this material long-term.” (Emly, 2007) Therefore a collection which was known to have issues 

with acid paper was chosen for the case study, as acidity was the main area of preservation concern. This collection 

is identified by the classmark ‘French M’, and is defined by the Library’s Classification Schedule as French: Early 

twentieth century, 1914-1940; French M, then, represented material with known preservation needs, but at the 

same time was not atypical of the wider collections in the Arts and Humanities at Leeds.  

Once French M had been established as the collection, a sample had to be selected and assessed.  We decided to 

take a random sample from the whole, which we could look at in much more detail – as material printed prior to 

1970 was thought to have greater problems with acid paper, we limited the pool for the sample to pre-1970 

volumes. There were 5992 items with the appropriate classmark which fit the criteria at the time; the National 

Preservation Office’s Preservation Assessment Survey for Libraries and Archives (National Preservation Office, 2006) 

recommends a figure of 400 books as being a statistically valid representative of a given collection (to within 5%), if 

the collection is larger than 5000 items. However, we’d already skewed the sample by limiting the date range, and 

the primary aim of the case study was to focus on a collection with preservation needs as opposed to a 

representative sample of the library’s entire stock. In addition, we would be reliant upon the time and attention of 

the Conservation Officer, who was not part of the LIFE-SHARE team or advisory board, to conduct the assessment on 

the sample. With the above factors taken into consideration, it was agreed to assess a sample of 200 monographs in 

total – this was the greatest number achievable with the resources we had. This does not mean the sample is 

                                                           
1
 Leeds is currently in the process of identifying ‘Heritage Collections’.  These are collections of internationally or nationally 

significant depth and breadth which the Library will continue to develop; the final process of assigning collections ‘Heritage’ 
status has yet to be completed, however. The intention was that the case study could support this strategy by preserving 
materials that match the criteria for a Heritage Collection, and that was the case for the collection ultimately chosen. 
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statistically invalid; merely that it does not have such a low margin for error as 5%. These 200 items were picked 

entirely at random (using Microsoft Excel).  

During this time there was a strategic change in the focus of the Case Study. Previously the intention had been to 

digitise the sample to assess the costs and processes involved with preserving items in this way; we’d gone so far as 

to have one of the items scanned by a local digitiser, Hollingworth & Moss, with whom Leeds University Library has 

worked before. However it was now decided that the case study would have more value if the focus was on a 

strategic understanding of the comparative merits of physical and digital preservation, rather than just focusing 

primarily on the latter. Part of the reason for this was that the books selected in the sample were clearly in a worse 

condition than had been assumed, and so some physical conservation would actually be needed prior to digitisation, 

to stabilise them; there was insufficient time to do this (and budgetary constraints). In addition, many of the books 

which were out of copyright were already being digitised by the La Bibliothèque nationale de France.  As such, with 

the available time, actually digitising the full sample because much less of a priority – instead, the case study would 

examine in depth the time and cost involved with physically conserving the 200 items, and the time and cost 

involved with digitally preserving the same items.  

Condition and Usability Survey  

The 200 item sample was located on the shelves and removed to the Conservation Unit – several items were not 

available or missing and so were replaced by further random picks. Sharon Connell (Conservation Officer) then 

undertook a comprehensive condition and usability survey, recording data such as the size, binding, acidity and 

surface damage of each item. The full survey is contained in a separate spreadsheet; Figure 1 shows some example 

lines from the document:  

Column H shows the basic Condition / Usability rating for each item, with 1 representing a monograph that requires 

no work at this time, and 4 representing a monograph which requires immediate attention and handling restrictions 

(more on which below). The results of the survey are detailed below in the Outcomes section of this report. 
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It is important to note just how long the process of assessment took, even before a remedy to the problems 

discovered had even been considered.  To collect, assess, and re-shelve just 100 books takes over 7 hours, meaning 

this part of the case study took 14 hours. To survey all 5992 items in French M published prior to 1970 would have 

taken almost 420 hours.2 Throughout the case study, findings have suggested that the sheer amount of resources 

needed as part of the processes of successful preservation is staggering.  

Conservation costs  

Once the condition of the items had been determined, it was possible to draw up costs for their physical repair. This 

was done by listing the required treatments (such as dry-cleaning, de-acidification, or creating custom enclosures for 

the materials), and then calculating the time and costs of administering them, both internal and external. Internal 

costs were priced up in terms of time spent and at what pay grade; for example the conservation of a given item 

may require three and a half minutes of fetching and pH testing, and another minute for cleaning the binding, paid 

at a Leeds University Grade 3 (this pays around £15,700 at the time of writing; with additional costs such as pension 

contributions and National Insurance factored in the actual cost to the institution is around £19,500). It may require 

more time to assess, and to appraise for alkalisation and record all the pertinent information, at Grade 7 (around 

£33,700 at the time of writing; again, with additional costs factored in the figure increases to around £42,000).  

(For further information about the costings, see Appendix C.) 

It may be helpful to follow one item through the entire costings process at this point, to illustrate the way the 

calculations have been made.  For each item two total costs were recorded – the complete process of preservation 

including de-acidification, and the process minus de-acidification (which would not be required for less acidic items).  

All items were assessed with de-acidification at least desirable and for many it was essential.  

                                                           
2
 Although clearly there would never be a need to assess ALL the books on the library’s shelves at Leeds, to do so would take one 

person more than a quarter of a century, working 24 hours a day and 7 days a week.   
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Figure2 – total cost (including de-acidification) of preserving Georges Duhamel’s La Turquie nouvelle, puissance 

d'occident published in 1954: 

 

The total costs of preserving the 200 item sample are revealed in the Outcomes section of the report, below.  

Digitising in-house  

The costs of digitising the items in-house, as a means of preservation, were established by building on the condition 

and usability survey conducted by Sharon Connell. Jodie Double (Digital Content and Repositories Manager) assessed 

several examples of monographs in each category of condition and usability rating, 1-4 (with 1 being good condition, 

and 4 needing immediate attention). Using these as a guide, Jodie then established the amount of time needed to 

digitise the item (along with associated administrative tasks related to life-cycle workflow) and the pay-grade of staff 

required to do the various tasks. (See Appendix D for more information on this.) This was done for both destructive 

digitisation and what might be termed sympathetic digitisation. The latter refers to the way in which you would 

capture items you wish to keep the paper copies of thereafter; the former refers to capturing the items in such a 

way that damaging them in the process is not important, as the digital copy would become a replacement / 

surrogate for the physical original. For the process of destructive digitisation there is less of a requirement for careful 

handling, and a flat-bed scanner can be used in all cases rather than needing to use a copy-stand and digital SLR 

camera thus resulting in scans requiring less post processing.  

As well as the two alternative paths for digitisation, this area is further complicated by the need for some physical 

conservation as well. To digitise to a preservation standard, it could be argued that all items should undergo the 

surface clean prior to capture (or certainly those with a condition and usability rating of 2-4). Furthermore, 

sympathetically digitising a 4-rated monograph may well require some intervention from a Conservator to stabilise 

the item, and all 3 or 4 rated items would need de-acidification if they were realistically to survive on the shelves 

into the future. This means there are many variables, resulting in several different prices according to the particular 

scenario, material, condition, available resources, and needs. Depending upon the training of the digitisation staff, 

the handling of the object could be undertaken in a way that conservation and stabilization can occur after the 

Item description
A paperback bound book, size 3 

(insert dimensions), pH5, no 
structural damage, 244 pages. 
Condition / Usbality Rating: 2

Repairs required
The binding requires dry-cleaning and 
it needs alkalising (or de-acidifying), 
but no major repairs or protective 

casing are required 

Staff time at Grade 3
4.35 minutes for fetching and pH 

testing, plus 1 minute dry cleaning 
the binding, and 8 minutes associated 
with de-acidification (packing to send 
to external company, later unpacking 
etc), at Grade 3.  20 pence per minute 

for 13.35 minutes = £2.67

Staff time at Grade 7
2.9 minutes to conduct the survey, 
plus 2.1 minutes to appraise and 

record data for the de-acidification 
process (including raising a purchase 

order), at Grade 7. 0.44 pence per 
minute for 5 minutes = £2.20 

External work
External cost of £33.96 to out-source  

de-acidification
Total cost = £38.83
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object is captured.  From a conservation standpoint and for future research, capturing the image pre and post 

conservation would ensure a full picture of the object  and the interventions on it allowing for future reversal or 

investigation in the event material is lost in the process.  This added step would also have an additional cost but if 

the object was deemed an asset to the institution the additional effort would have a long term return. 

The variables were added to the spreadsheet detailing the conservation costs, and were calculated according to 

number of pages, condition and usability rating, and so on. As with all in-house digitisation, there is clearly a huge 

initial cost of purchasing the required equipment and if necessary being trained to use it. This has not been taken 

into account for this Report.  

More information about the final costings are available below in the Outcomes section. 

Out-sourcing digitisation  

LIFE-SHARE used a combination of word-of-mouth recommendations and a JISC Digital Media list of suppliers (JDM, 

2010), to identify several companies to whom preservation-standard digitisation could be out-sourced. Nine 

suppliers were approached, from which five meaningful quotations were obtained.  

It must be noted that the quotations were based on email and phone conversations, and not on the supplier 

assessing the collection or viewing a sample, as would almost certainly be the case for a final and comprehensive 

quotation to undertake the work. The range of prices per image varied greatly, but as the 200 items totalled more 

than 46,000 pages in total, the quotes for digitising the entire sample were uniformly high.  

The details of these figures, along with associated in-house costs (such as assessment, boxing up materials for 

delivery, and so on) were added to the spreadsheet, again with differing costs applying to items with different 

condition and usability ratings.  

Full details below in the Outcomes section.  

Long term storage 

Although calculations so far had been able to illustrate the differences in price and process, for digitally preserving 

(in-house and out-sourced) versus physically conserving materials, none of the costings had taken into account long-

term storage. To be able to inform preservation strategy, and declare that, for example, ‘in situation X, method Y is 

the most cost effective method of preservation’ then the costs of storing physical and digital objects must be 

considered.  

The LIFE Project has published findings on the costs of e-literature in 2006 (McLead, Wheatley & Ayris, 2006). They 

looked at the entire lifecycle of a digital asset (defined by LIFE at the time as Acquisition > Ingest > Metadata > 

Access > Storage > Preservation, although this was amended for later iterations of the Project) and what the costs 

were over time. The Project was on a far greater scale than this case study, and analysed data from several sample 

collections.  

They define the storage of electronic materials as bit-stream preservation and content preservation. The former 

consists of the actual storage provision itself as well as administration of the digital repository, back-up, refreshment 

and inspection of the digital objects to ensure they continue to function, and to be accessible. Content preservation 

consists of preservation planning and actions, as well as re-ingest and, if applicable disposal. The storage of digital 

materials is a complex area; a set of processes which must be undertaken together and separately.  This makes it 

tricky to calculate costs, particularly past the short-to-medium term as costs and staffing structures are constantly in-

flux.  Documenting decisions and pathways are currently the best insurance for programme continuity when 

responsibility of digital resources are passed from one team to the next.  
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The LIFE project’s findings for an e-monograph were that the object would cost £19 in its first year of existence, and 

that the total lifecycle cost after 10 years would be £48. It must be stressed that these are the total lifecycle costs, 

rather than just the costs of storage. LIFE also discovered that despite several stages of the lifecycle resulting in 

surprisingly similar costs for the digital and the physical, Preservation and Book Storage Provision were considerably 

higher for the analogue lifecycle – this is very much in line with our own findings. For our case study we required 

costings for specific books, of specific numbers of pages, in a particular collection. Therefore we needed to take our 

existing figures (for the cost of digital capture, metadata etc) and add to those a figure for storage specifically – 

rather than for the total lifecycle cost as provided by the LIFE model. Consequently, calculations of the long-term 

storage of the physical items versus the long term storage of digital objects were made with reference to Courant 

and Nielsen’s On the Cost of Keeping a Book. (Courant and Nielsen, 2010)  

 

The LIFE Project had also created a predictive costing model, still in beta at the time of writing. For a number of 

reasons, this was not used to calculate costs for this case study. Firstly LIFE were specifically soliciting for more 

information about digital storage costs to increase accuracy for the Storage section of the model at the time we 

were making our own calculations – as this was a particular area still ear-marked for development in the model, we 

did not think it appropriate to rely on this. Secondly the model requires a relatively large amount of time investment 

to fill in all the relevant costs to profile the organisation using the predictive model – with the time limits imposed on 

the study, and the fact that we had already undergone a similar process to work out the physical conservation costs, 

this was considered prohibitively time-consuming. Finally the LIFE predictive model only covers digital storage costs 

(although the LIFE Project itself covered physical storage too) – it was desirable to use a method of calculation that 

covered both the physical and digital.  

On the Cost of Keeping a Book is the most recent, detailed and up-to-date paper on the subject, and highly regarded 

– and it takes in both the cost of keeping a book electronically and in paper form on the shelves.  Courant and 

Nielsen arrived at a cost to store one book per year on the open shelves, and used the HathiTrust’s documentation 

to arrive at a cost to store one book per year in a digital repository. The annual average of storing the paper 

materials was $4.26 per book on the open shelves (the cost would reduce if the items were placed in store), and the 

annual average of storing the digital object was $0.40 – both these costs are ‘fully loaded’, which is to say that the 

physical costs include maintenance, cleaning, electricity, staffing, circulation and so on, and the digital costs include 

electricity, back-up, migration where necessary and all other relevant factors.  

This information was converted to Pounds Sterling at the current rate, then amalgamated with the costings of the 

process of preservation, to calculate the cost of preserving materials over time. Three different pricing models were 

used – physical book storage, digital book storage, and both types of storage (for sympathetic digitisation in which 

the paper copies would return to the shelves). These were then multiplied as appropriate to give total accumulative 

costs at a number of milestones: 1 year, 10 years, 50 years, 100 years and 250 years. Of course, the results were not 

definitive predictions of actual costs, as we cannot know what advances there will be in that extended time frame; 

the results however are indicative of which ‘preservation pathways’ may prove more cost effective over time. The 

full details are in the Outcomes below.  

There is a brief comparison of the final figures arrived at for this Case Study, with those quoted above from the LIFE 

model, in Appendix E.  

It should be noted that other factors could not be included in these calculations, such as the user experience. On the 

one hand some patrons may prefer the physicality of paper and dislike reading on screen, so their experience would 

be improved by the Library physically conserving the stock. On the other hand, e-versions of materials can be 

accessed anywhere, anytime, including on portable devices which are predicted to be the way the majority of people 

access information (as opposed to via computers) in the next five years. There is also an additional cost factor which 

couldn’t be calculated – that of serendipitous discovery. The costings of physically storing the materials are 

calculated on a book by book basis – they don’t take into account the increased circulation costs overall, that result 
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from patrons finding other items of interest on the shelves and withdrawing those items also (or the potential “Halo 

Effect” of this, potentially increasing the reputation of the institution with the users).  

Outcomes  

Condition and Usability Survey  

The results of the Condition and Usability survey were striking. As detailed above, the Ratings of 1 to 4 are only a 

guide to the condition and usability of the monograph, and such are the variables that the treatment programme for 

two 3-rated items could look very different. The ratings are defined by Sharon Connell as follows: 

1. Item in good condition and usable. Minor or no interventive conservation required. 
2. Item in fair condition with minor damage (e.g. minor tears); still usable with extra care and attention or may 

require alkalisation to prevent further deterioration. 
3. Item in poor condition and badly deteriorated (e.g. loose sewing, detached pages, embrittled, unstable); 

strong risk of further damage if used. Urgent conservation needed. 
4. Item in very poor condition (e.g. extremely fragile/fragmented/highly unstable/infested); it should not be 

used due to severe risk of further damage. Immediate conservation needed. 
 

 Strikingly, only 12 of the 200 item sample could be considered to be in good condition and not at risk at this time. 68 

were in fair condition. Almost half, 99 items in total, were in poor condition and needed urgent conservation, and 

the remaining 21 were at severe risk and needed immediate action.  

Figure 3 shows the survey results as percentages:  

 

60% of the sample, therefore, could be considered to be in urgent need of conservation. This was a higher figure 

than expected and although the collection was chosen because it was known to be in need of preservation, as 

discussed above it is not entirely atypical of Arts and Humanities books on the open shelves. It is worth noting that 

although condition assessment has been carried out on Leeds’ stock before, it has not in the past been documented 

in such detail, and with such thorough and comprehensive results, as this.  

Rated 1
6%

Rated 2
34%

Rated 3
49%

Rated 4
11%

Condition and Usability Ratings
200 item sample of French texts on the open shelves
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The implications are that our materials may generally be in poorer condition than we had assumed. Michael Emly’s 

previous investigation found that ‘…70% of items in the “main” collections give no cause for concern, and only 3% 

are in a condition which requires urgent attention’ – clearly the results of LIFE-SHARE’s survey are less encouraging.  

 Costings 

There are in effect six ‘preservation pathways’ which we have investigated, and different processes involved with 

each.  Some processes, such as the survey and assessment of the items, are common to all of the paths, whilst 

others, such as Digital SLR Photography, only appear in one or two.  

LIFE-SHARE has amassed detailed timings and costings for each path. For example, there are two sets of costings for 

physically conserving the sample, ‘primary’ and ‘comprehensive’. Primary conservation consists of the condition and 

usability survey itself, further appraisal, data entry and writing instructions, costed at Grade 7.3 It further consists of 

fetching and re-shelving, plus pH testing, for all items – plus dry-cleaning the binding, dry-cleaning the text-blocks, 

minor repairs, major repairs, protecting the item within an envelope, or creating a custom enclosure, all costed at 

Grade 3, and all as appropriate. Which is to say, no single item would need every single one of those treatments; the 

majority of the items in our sample did not need major or even minor repairs, for example. 

Comprehensive conservation consists of all of the processes described above in the ‘primary’ section, plus de-

acidification. This would be undertaken by an external company, so the difference in price between primary and 

comprehensive conservation reflects the fees for out-sourcing the de-acidification treatment, plus packing and 

unpacking the materials, and pH testing them post-treatment, at Grade 3. This makes a huge difference in price.  

As well as the Primary and Comprehensive Conservation pathways, the four remaining are ‘sympathetic’ and 

‘destructive’ in-house digitisation, and out-sourced digitisation both keeping, and disposing of, the original materials 

afterward. Keeping the materials on the open shelves has resourcing implications in the long term, and also effects 

the way in which the material is digitised.  

Below is a table to show which of the processes involved with conserving and digitising the materials apply to which 

preservation pathway. Figure 4: Those processes marked with an asterisk * generally only apply to books with a 

Condition and Usability Rating of 3 or 4.  
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Fetching + reshelving materials  3 √ √ √  √  

Pre-Treatment pH testing 3  √ √  √  

Dry clean binding 3 √ √ √  √  

Dry clean textblock 3 √ √ √ √ √ √ 

Boxing up / unpacking materials for de-acid 3  √ √  √  

Minor repairs 3 √ √ √  √  

Major repairs* 3 √ √ √  √  

Custom enclosure*  3 √ √ √  √  

Envelope 3 √ √ √  √  

                                                           
3
 For this and all references to pay Grades, we haves used the mid-point of University of Leeds Grades. This includes 

comprehensive costings to the University (including pension contributions and so on), calculated using the SiriusWeb Staff Costs 
Calculator – but it does not include Estates costs such as heating, electricity etc. For Grade 3 the actual cost was around £19,500; 
for Grade 4 it was around £24,000; and for Grade 7 it was around £42,000.  
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Digital object admin (upload, file-naming etc) 3   √ √ √ √ 

Scanning with flatbed scanner 3   √ √   

Fetching and disposal of materials 3    √  √ 

Packing and unpacking for external digitisation 3     √ √ 

Digital Object metadata creation 4   √ √ √ √ 

Assessment Survey  7 √ √ √ √ √ √ 

Appraisal and Instruction for De-acidification  7  √ √  √  

SIPR for custom enclosure* 7  √ √  √  

Appraisal and Instruction for Digitisers 7   √ √ √ √ 

Digital Photography* 7   √    

One off suitability assessment of Digitisers 7     √ √ 

Minor repairs external* Ext  √ √  √  

Major repairs external* Ext  √ √  √  

Custom enclosure external* Ext  √ √  √  

De-acidification* Ext  √ √  √  

Out-sourcing digitisation Ext     √ √ 

 

 

 

 

Costings for physical conservation 

The processes involved in physical conservation have already been described above, and the costing results are as 

follows:  

¶ To assess our 200 item sample and undertake primary conservation would cost, in total, £748.  

¶ To assess our 200 item sample and undertake comprehensive conservation would cost £8,372. 

Costings for in-house digital preservation  

As described above, destructive digitisation would be undertaken on items which would not later return to the 

shelves; sympathetic digitisation would be undertaken on items which the library wished to keep.  

For items rated 3 or 4 for Condition and Usability, it was decided that realistically all physical conservation actions 

(including the relatively expensive out-sourced de-acidification) would have to be performed in addition to the 

digital preservation, because otherwise the books would not survive on the open shelves. Because of this, and 

because using the digital SLR camera for the fragile materials is both more time consuming than scanning and paid at 

a much higher grade, the price difference between the two methods is significant 

¶ To assess our 200 item sample and undertake destructive digitisation in-house would cost: £26,972 

¶ To assess our 200 item sample and undertake sympathetic digitisation in-house would cost: £78,656 

Costings for out-sourced digital preservation 

 As discussed in the Process section above, LIFE-SHARE approached a variety of third-parties to obtain quotes for 

digitising our 200 item sample. We did not consider getting prices for destructive digitisation – all quotes were for 

the use of a Digital SLR camera, and with careful handling of the materials.  

For both the lower and higher quotations, there is a certain amount of work which needs to happen in-house, prior 

to and post digitisation, such as fetching and re-shelving, dry cleaning the text-block where appropriate, file upload 
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and other administration. There is also a one-off time-period for the Conservation Officer to go on location at the 

digitisation company and assess their practices. External costs consist of de-acidification, and digital capture.  

We’ve taken the most-expensive and the least-expensive quotes per image to provide a range – the other quotes fell 

fairly evenly in between the two extremes. See Appendix A for more detailed information on the quotations. It 

should be noted that these prices are based on large economies of scale, because the sample contains 46,000 pages 

– if the out-sourced digitisation were to take place on a book by book basis, rather than as a batch of 200, the overall 

prices would be up to seven times greater.  

¶ The least expensive price for out-sourcing digitisation and disposing of the paper originals thereafter would 

be £101,763 

¶ The most expensive price for out-sourcing digitisation and disposing of the paper originals thereafter would 

be £347,040 

 

¶ The least expensive price for out-sourcing digitisation and keeping paper originals on the shelves thereafter 

would be £106,111 

¶ The most expensive price for out-sourcing digitisation and keeping paper originals on the shelves thereafter 

would be £351,478 

Overleaf is a preservations costings matrix, to allow easy comparison of the figures. 
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Figure 5: Preservation Costings Matrix:  

Example Primary 
conservation 

Comprehensive 
conservation 

In-house 
destructive 
digitisation 

In-house 
sympathetic 
digitisation 

Out-sourced digitisation 
(disposing of materials) 

Out-sourced digitisation 
(keeping materials) 

     Cheapest 
quote 

Most expensive 
quote 

Cheapest 
quote 

Most expensive 
quote 

The entire French M sample £748 £8,372 £26,972 £78,656 £101,673 £347,040 £106,111 £351,478 

 

All prices are inclusive of the condition and usability survey, and inclusive of VAT.  

 

Key: 

Primary conservation and Comprehensive conservation are differentiated by the latter requiring an external company to de-acidify the material. In practice, the vast 

majority of 1 and 2 rated volumes would not need anything beyond Primary conservation.  

In-house destructive digitisation still requires (in-house) surface-cleaning prior to digital capture, and is differentiated from In-house sympathetic digitisation in that the 

latter would ensure greater care would be taken on handling, and a camera would be used rather than a scanner for the fragile materials. Again, in practice, items rated 1 

would not need sympathetic digitisation – they would be sufficiently robust to ‘survive’ destructive digitisation and find their way back onto the shelves.  

Out-sourced digitisation - all the quotations are for capture using a Digital SLR camera, with careful handling of the materials. It is also worth noting that the condition and 

usability rating make no differences to the out-sourcing prices – the quotes are for a price per image, with all pages assumed to have a certain amount of fragility. Prices are 

inclusive of surface cleaning (which would happen in-house), and processes such as de-acidification for fragile items where the original materials are being retained after 

digitisation.  

The entire French M sample of 200 items is not considered a 100% statistically valid representation of the library’s entire collection, but it is considered fairly 

representative of the kind of materials on the open shelves which require preservation.  
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Costings for long-term storage 

As described in the Process section above, costings for the storage of a paper book or a digital book were provided 

by Courant and Neilsen. These were then added to the initial costs of preservation to form an accumulative total 

over time.  

Figure 6 below, shows the way in which one preservation pathway can begin as more cost effective than another, 

but swap places over time due to the differences in storage costs. Sympathetic digitisation, both in-house and out-

sourced, is of course the most expensive method, because it requires a significant initial outlay to digitally preserve 

the items, and then because the paper copies are kept they also need to be conserved, so both physical and digital 

storage costs apply. For the calculations below, it is assumed that in order to keep the 200 item sample on the 

shelves, comprehensive conservation would have to be undertaken every 50 years. Costings for Primary 

Conservation end after 50 years, because by that time a large percentage of the sample would be unusable or 

destroyed due to not having undergone de-acidification.  

NB: Costings for out-sourced digitisation use the cheapest quote listed in Figure 5, above. Please note also that the X 

axis of the graph (number of years) is not to scale.  

 

The results above clearly indicate that in-house destructive digitisation is the most cost effective long term method, 

despite the considerably higher initial investment than is required for physical conservation. By the time 50 years has 

elapsed the total accumulative costs are already cheaper for destructive digitisation; thereafter physical 

conservation becomes more and more expensive than the digitisation due to the storage costs incurred, and the 

need for repeated conservation actions. 

Comprehensive conservation eventually rises in cost above even out-sourced digitisation (where the materials are 

disposed of) by the 250 year mark – despite the fact that the initial cost of out-sourcing digitisation, with the 

cheapest quote, was a massive 1214% higher than the initial cost of comprehensive conservation.  See Appendix B 

for a to-scale version of the graph above, with exact figures.  
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It is worth stating explicitly that due to the numerous variables involved, these costs are not intended to be actual 

predictions of actual monies spent over a 1 to 250 year period. These are intended to be comparative costings that 

illustrate the trends of the different preservation pathways, over time.  

Recommendations  

1. For paper materials of no intrinsic value, replace them with digital surrogates created in-house 

Figure 6 clearly shows that in-house digitisation, in which the materials are not returned to the shelves afterwards, is 

the most cost effective way of storing collections long term. Storing digital items is so much cheaper than storing 

physical items, that even with a far greater initial cost they become ‘cheaper’ within 50 years. (The figures will of 

course change over time with developments in technology and other non-predictable circumstances, but the trends 

shown in figure 6 are more important than the precise numbers of pounds and years.)Therefore if there are books 

whose value is entirely in their content (as opposed to the objects themselves) the sooner they are digitised, the 

more money will be saved over time. This is the main recommendation that arises from this Case Study. Clearly this 

would not be a good course of action for all ‘Heritage Collection’ books, but could apply to other types of collection.  

2. For paper materials with intrinsic value, assess their condition more frequently and act where necessary to 

physically conserve the items 

The surveys conducted by Michael Emly in 2007 and Sharon Connell in 2010 are not directly comparable. Too many 

factors, such as the size of the sample, method of assessment, and types of materials assessed, differ from one to 

the other. However, there is some suggestion that the results of the 2010 survey are ‘worse’ than the 2007 survey – 

which is to say, the French M collection is in a poorer condition, and is deteriorating more quickly, than would have 

been expected from the 2007 survey results.  

Connell assessed 60% of the sample as being in need of urgent care and attention, and even then the other 40% was 

not without problems. All the books assessed required some preservation action, even if it was only minimal. 

Collections need to be assessed more often, and preservation actions undertaken. As the results of this case study 

show, even assessing the condition of materials is costly in terms of time and resources, so items of intrinsic value 

should be prioritised.  

3. Undertake a condition and usability survey of the full 400 items  

The National Preservation Office provide detailed information as to why a sample of 400 provides accurate statistical 

representation for a collection of this size, to within 5%. Because our sample only contained 200 items, our margin 

for error is actually plus or minus 6.79% - in addition to this, we artificially limited our sample to pre-1970 materials. 

Therefore, although we consider the 200 item sample to be a good representation for the French M collection, it 

would be useful to undertake a full assessment of 400 books chosen at random from the open shelves of Arts and 

Humanities in the Brotherton Library,4 including those published after 1970. This could be compared and contrasted 

to the 200 item sample, to illustrate whether or not the wider stock is in as deteriorated a state as those volumes 

examined for this case study.   

4. Re-calculate the long-ǘŜǊƳ Ŏƻǎǘǎ ǳǎƛƴƎ ŦƛƎǳǊŜǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ǇŜǊǘŀƛƴƛƴƎ ǘƻ [ŜŜŘǎ ¦ƴƛǾŜǊǎƛǘȅ [ƛōǊŀǊȅΩǎ storage costs 

The accumulative total preservation costs were necessarily calculated using comparative storage costs sourced from 

an academic paper on the subject. Although we would expect the results to be largely representative of the trends 

we can expect from different preservation pathways, it would be of more value still if actual costs for storing physical 

materials on the shelves at Leeds, and storing digital materials in LUDOS (the Digital Repository) could be substituted 

                                                           
4
 The other library sites do not have what are termed Heritage Collections, so the preservation assessment is less pertinent to 

their stock.  
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into the equations. It was not possible to achieve this in the duration of the case study, but would be a useful 

exercise for the future (if indeed it is possible to make meaningful predictions at all in this area).  

5. Factor in carbon costs to the overall figures 

It is predicted that carbon costs will become more and more important, therefore the environmental impact of 

physical conservation (and storage) versus digital preservation (and storage) should also be considered.  

6. .ƛŘ ŦƻǊ ŀ /ƻƴǎŜǊǾŀǘƻǊΩǎ ǘƛƳŜ ƻƴ ŦǳǘǳǊŜ projects  

LIFE-SHARE would recommend that future projects of this nature invest in the time and resources of a conservator 

as part of the funding bid. The National Archive advocate doing this for any digitisation project, in order to ensure 

that the monographs can be assessed and if necessary stabilised, before digital capture takes place. Although this 

particular case study didn’t result in any large scale digitisation, we still required considerable time and attention 

from the Library’s Conservation Officer who was not initially part of the project team. Had a conservator’s time been 

‘bought’ as part of the bid, this would have been simpler to achieve and we could have sampled a larger part of the 

French M collection to assess for condition and usability.  
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Appendix A 

This section gives more information about the quotations received for out-sourcing digitisation to a preservation 

standard. It is important to contextualise this, as different scenarios in future would produce different quotes.  

The companies were approached with an email along the lines of the following: 

We’re interested in digitising fragile materials that would require a certain amount of careful 

handling, via photography rather than scanning, and resulting in high quality TIFF files. I’d like to 

know prices for two sizes – firstly up to 165mm in height, and secondly 200mm, and I’d like prices 

in both those sizes for 100 leaves, 500 leaves, and then any economies of scale that kick-in 

thereafter whereby mass digitisation works out at a cheaper rate per page. I’d also like to know if 

whether the binding is hardback or paperback (or loose leaf) makes any difference to the price.  

When this elicited a positive response, and the company were indeed able to provide us with a quotation (some 

either couldn’t, due for example to not digitising via digital photography, or their response betrayed a lack of 

suitability in some way, which is to say they looked unable to digitise to a preservation standard) then the details of 

the specific 200 item collection were outlined. In particular we stressed that the books was not ancient illuminated 

manuscript style materials, and that the pages numbered 46,000 in total – the initial quotes we were receiving were 

incredibly high - £15.11 per image, for example, valuing the process of digitising the entire 200 book collection at 

£695k plus VAT - and this was perhaps partly due to the ‘economies of scale’ section of the email not really hinting at 

just what a large scale was involved. The same company initially quoting £15.11 reduced the figure to £1.60 when 

the number of pages was revealed to be more than 46,000. 

We then received more meaningful quotations based on the specific requirements of the 200 item sample. The 

cheapest of these was from CHICC in Manchester (http://www.manchester.ac.uk/library/centreofdigitalexcellence/), 

with whom LIFE-SHARE and Leeds University Library generally have already  established a relationship. CHICC said: 

“For a similar, but smaller, job we’ve charged £2 per image, but for such a large body of work I could probably 

reduce that to £1.60 per image.  All quotes are exclusive of VAT.  A commercial company would probably charge less, 

but couldn’t guarantee the careful handling.” As it happens, no commercial company could match that quote. 

Including VAT this works out as £1.92 per image, and it was this figure which was used to calculate the ‘cheapest 

quote’ cost from Figure 5, also plotted on the Graphs of Figures 6 and 7.  

The other meaningful quotes were mostly around £3 per image, going as high as £6.60 per image (all including VAT 

at 20%). The £6.60 figure was used as the ‘most expensive quote’ for Figures 5 and 6. One quote was calculated on a 

per-day of photography basis, but from that a rate of £6 per image could be calculated.  

Among the things worth noting are that the size of the materials (certainly in terms of the range is sizes in the Leeds 

Case Study sample) appears to make no difference to the cost; an image is an image. The fact that all the materials 

we’re talking about are bound rather than loose leaf does, however; loose leaf digitisation is much cheaper.  

 

 

 

 

 

 

http://www.manchester.ac.uk/library/centreofdigitalexcellence/
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Appendix B 

More information on the storage costs over time.  

Figure 6 on page 12 shows the trends of costings over time for digital preservation, including storage. This section 

gives the full details as to how this was calculated. 

As mentioned, the comparative figures for storing an e-book versus a physical book were obtained from Courant and 

Neilsen’s 2010 paper, On the cost of storing a book. They arrive at a figure of $4.26 per paper book, per year, as an 

annual average. This is based on “…construction cost, maintenance cost, cleaning and janitorial services, electricity 

(including heating and cooling), staffing, and expected costs of circulation” (p.91).5 The figure of $4.26 was then 

converted to pounds-sterling at the current rate (which is to say the rate mid-way through October 2010, where 

$1.00 equalled £0.635) and multiplied by 200 to give a cost to store all 200 items – this figure was £541.  

The same process was applied to digital storage. Courant and Neilsen give a figure of $0.40 per e-book per year as an 

annual average. This figure is for fully loaded storage, and relates to HathiTrust, the shared digital repository 

(www.hathitrust.org). It should be pointed out that this was used in lieu of having sufficiently detailed storage costs 

over time for Leeds’ own repository – as stated in the Recommendations section, it would be useful re-plot this 

graph based on new calculations, using actual University of Leeds Library physical and digital storage costs. The 

figure of $0.40 was arrived at by Courant and Neilsen for fully-mirrored digital storage on Hathitrust, with tape back-

up, full colour, and storage on a third site (for extra security), and was based on “…personal communication with 

John Wilkin, executive director of  HathiTrust, and Paul Courant, founding and continuing member of the HathiTrust 

Executive Committee, these costs are fully loaded, including replacement of hardware and software and estimated 

costs of migration to new formats. $.40 per year is Wilkin’s estimate of the upper bound on cost with an 

independent third site, again per personal communication with Wilkin.” (p.99, footnote 28). Again, the dollar figure 

was converted to pounds sterling at the current rate (resulting in a cost of just over 25 pence per book, per year) and 

multiplied by 200 to give a total cost for storing the sample, digitally, for one year: £51.  

 
The £51 per year figure applied to storing the digital materials following destructive digitisation; the £541 per year 
figure applied to storing the physical materials after conservation. An amalgamated total of £592 per year was used 
for storage after sympathetic digitisation, after which the material would return to the shelves and so require both 
physical and digital storage.  
 
So the accumulative figures look like this after one year: 
 

Preservation pathway 
Preservation 

Action 
Including 1 year 

of storage 

Primary conservation 

748 1,289 

Comprehensive conservation 

8,372 8,913 

In-house destructive digitisation 

26,972 27,023 

In-house sympathetic digitisation 

78,656 79,248 

Out-sourced digitisation - disposing of materials  

101,673 101,724 

Out-sourced digitisation - keeping materials  

106,111 106,703 

 
Yearly costs were added on in 1 year, 10 year, 50 year, 100 year and 250 year groups, to produce accumulative 
figures for preservation and storage over time. Primary Conservation was only calculated as far as 50 years, because 
thereafter the vast majority of the sample would be un-useable had it not been de-acidified. In addition, for the 

                                                           
5
 Details of how those sub-costs were arrived at are included in Courant and Neilsen’s paper 

http://www.hathitrust.org/
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remaining pathways which involve keeping the physical materials (Comprehensive conservation, In-house 
sympathetic digitisation, and Out-sourced digitisation keeping materials) the £8,372 cost of Comprehensive 
Digitisation was re-added once every 50 years, as it was considered essential to re-conserve the items to ensure they 
continued to survive.  
 
The results were as follows:  
 
Preservation pathway  0 years 1 year 10 years 50 years 100 years 250 years 

Primary conservation 748 1,289 6,158 27798 

  Comprehensive conservation 8,372 8,913 13,782 43,794 79,216 185,482 

In-house destructive digitisation 26,972 27,023 27,482 29,522 32,072 39,722 

In-house sympathetic digitisation 78,656 79,248 84,576 116,628 154,600 268,516 

Out-sourced digitisation - disposing of materials  101,673 101,724 102,183 104,223 106,773 114,423 

Out-sourced digitisation - keeping materials  106,111 106,703 112,031 144,083 182,055 295,971 

 
Overleaf, Figure 7 shows these figures plotted on the graph. This differs from the graph in Figure 6 because it 

contains the exact numbers, and because the X axis is to scale rather than logarithmic. (As a consequence of this the 

graph cannot meaningfully express the ‘1 year’ figure as it is so close to the ‘0 year’ figure.)  
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Appendix C: Estimated Conservation Costs for 200 books 

Sharon Connell’s original workings, which informed the calculations used in this case-study. NB: VAT @ 20%. 

 

  TIME TAKEN INTERNAL COST (i.e. 
TIME) 

EXTERNAL COST 

(i.e.MATERIALS/SERVICES) 

1 Fetching/unshelving/re-shelving 200 books 270 min per batch 
of 200 

£÷200= £0.  per book  

2 Book survey  [professional conservator rate] 2.9 min per book £ per book  

2a Before treatment pH testing  3 min per book £ per book  

     

3 Dry cleaning of  binding 1min per book £ per book  

4 Dry cleaning of  textblock (cost per page) 0.066 min per page £ per page  

     

5 Commercial non aqueous alkalisation [based on quotes from Derry 
Paper & Book Conservation Ltd] 

   

5a Collection/delivery of books for non aqueous alkalisation   £47.50+VAT=£57.00; 
£57.00÷200= £0.285  per 
book 

5b Processing order (e.g. SIPR) 20 min per order £÷200= £0.  per book  

5c Appraisal & data entry of conservation instructions for supplier 
[professional conservator rate] 

2 min per book £ per book  

5d Packing books & checking-out/record keeping for despatch 3 min per book £ per book  

5e Unpacking & checking-in/ record keeping for return 2 min per book £ per book  

 Non aq. Alkalisation     

 Size 1   £0.20+VAT = £0.24 per leaf 

 Size 2   £0.22 +VAT = £0.264 per leaf 

 Size 3   £0.23 +VAT = £0.276 per leaf 

 Size 4   £0.24 +VAT = £0.288 per leaf 

5f After treatment pH testing 3 min per book £ per book  

     

6 Minor repairs (time +materials) 10min per book £ per book £0.60 per book 

7 Major repairs (time + materials)  30min per book £ per book £0.60 per book 

     

8 Commercial custom enclosures    

8a Measuring book/recording size for custom enclosure 0.75 min per book £ per book  

8b Processing order (e.g. SIPR) 20 min per order £÷200= £0.  per book  
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8c Data entry (size/title) on spreadsheet/database for supplier 0.25 min per book £ per book  

8d Custom enclosure [commercial cost based on quotes from Lancashire 
Record Office] 

   

 Enclosure size 1   £2.60+ VAT= £3.12 per book 

 Enclosure size 2   £3.25+VAT= £3.90 per book 

 Enclosure size 3   £3.25+VAT= £3.90 per book 

 Enclosure size 4   £4.55+VAT= £5.46 per book 

8e Approx courier delivery per batch of 200 size 2 1000 micron boxes [based 
on 1 box=0.095Kg charged @ £12.24 up to 15kg+£0.50 per additional kg]  

   £14.74+VAT=£17.69; 
£17.69÷200= £0.088  per book 

8e Unpacking enclosures & boxing the books in custom enclosures 0.75 min per book £ per book  

9 Envelope [time to write book title etc on envelope+materials]     

 Size 1 [7x10ò] 0.25 min £ £0.44+VAT=£0.528 per book 

 Size 2 0.25 min £ £0.44+VAT=£0.528 per book 
 Size 3 0.25 min £ £0.44+VAT=£0.528 per book 
 Size 4 [9x12ò] 0.25 min £ £0.48+VAT=£0.576 per book 
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Appendix D: Digital Preservation: Timings & Grades 

The following workings were provided by Jodie Double, and were used to calculate the in-house digitisation costs. Scanning is paid at the midpoint on Grade 3, use of the 

Digital SLR camera at the mid-point of Grade 7 (see footnote 3 for pricing figure). The timings refer to full-colour scans and photography – greyscale would reduce the time 

by around 50%.  

In addition to the below there is an administrative burden (file naming, upload and transfer) of 2 minutes per item, at Grade 3.  

Condition Object Type Method Scanner Type digitisation time per 
page in minutes 

Notes  

1 pamphlet preserve flatbed 2 2 scanning passes (preview, then scan)  

1 pamphlet destroy flatbed 2 2 scanning passes (preview, then scan)  

1 bound volume preserve camera 3 preview, then shoot  

1 bound volume destroy flatbed 2 2 scanning passes (preview, then scan)  

2 pamphlet preserve flatbed 2 2 scanning passes (preview, then scan)  

2 pamphlet destroy flatbed 2 2 scanning passes (preview, then scan)  

2 bound volume preserve camera 3 preview, then shoot  

2 bound volume destroy flatbed 2 2 scanning passes (preview, then scan)  

3 pamphlet preserve flatbed 2    

3 pamphlet destroy flatbed 2 2 scanning passes (preview, then scan)  

3 bound volume preserve camera 5 preview, then shoot (set up time will be 
longer due to fragility) 

 

3 bound volume destroy flatbed 3 2 scanning passes (preview, then scan) plus 
set up time will be longer due to fragility 

 

4 pamphlet preserve flatbed 3    

4 pamphlet destroy flatbed 3    

4 bound volume preserve camera 5 preview, then shoot (set up time will be 
longer due to fragility) 

 

4 bound volume destroy flatbed 3 2 scanning passes including preview, then 
scan, (set up time will be longer due to 
fragility) 
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Appendix E: The LIFE Projectôs findings on the cost of digital objects  

During this case study LIFE-SHARE did not produce costs for ‘a book’ (in terms of digital capture, preservation, or 

storage) – rather we looked at specific books, whose number of pages had a huge effect on their costings. So it is not 

possible to do a meaningful direct comparison between our findings and LIFE’s – to reiterate, LIFE discovered that an 

e-monograph would cost £19 in its first year of existence, and that the total lifecycle cost after 10 years would be 

£48.  

However, dividing the total cost of digitising and storing the 200 item sample by 200 gives a nominal ‘per book’ 

average – of course this depends on the preservation pathway taken. For in-house destructive digitisation, the figure 

after 1 year is just over £135 per book, and after 10 years is just over £137 per book. Clearly the cost of digital 

capture, as calculated by LIFE-SHARE, makes things hugely more expensive than LIFE’s calculations (in which the e-

monograph is ‘acquired’ rather than necessarily digitised from problematic paper originals) but it is interesting to 

note how small an increase in the total cost there is after an entire decade.  

The LIFE findings come with the caveat that more work is required in this area. To quote the paper: “These figures 

come from a small sample of the collections and must be tested further to see if these costs are constant.” Although 

the sample of collections is small, the total number of volumes involved far exceeds the number for LIFE-SHARE’s 

case study – however all of those volumes have been blended into one average, whereas of course this case study 

uses a specific collection with specific (and, as discussed, actually quite representative) needs.  

 

So although it is worth taking LIFE’s findings into account, ultimately the figures collected as part of this case study 

are more relevant to our needs. Ultimately we would re-emphasise Recommendations 3 and 4 – expand the sample 

to include 400 items, and recalculate the figures using exact costs for the library at Leeds keeping in mind that costs 

and needs change through time and creating these figures every 3-5 years may allow for forecasting and budgeting 

in this area.  
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