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Caveats and Underlying Premises

Our preservation mandate requires repositories
Usable life span for research library material in centuries.

A narrow scope

Repository storage only a partial, but essential component of
preservation. Affordability essential to sustainability.

A local view

Examination of Harvard collections if stored in either of two
cost-recovery repositories: one “traditional,” one digital.

A community challenge
To reduce overall costs of storage, and to close cost gaps.
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The High-Density Repositories

Harvard Depository (“HD”)

A media storage facility with “an extraordinarily high level of
physical control, environmental protection, and inventory
security [for] collections.”

OCLC Digital Archive (“OCLC”)

A storage and retrieval system and set of services that
provides a standards-based, long-term solution for the
secure storage of digital collections.
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Units of Cost-Recovery Pricing

Accession Repository Subscription  Storage

$4.23 per BSF*
$0.12 per reel Harvard one per year (standard)
$0.22 per book  Depository $10.65 per BSF

per year (film vault)
$548.28 OCLC $12,500 $1.25/%2.67 / $5.00
per batch Digital Archive per year per GB per year

— _/
~—

All accession (“ingest”) and all post-deposit transaction costs excluded from
this analysis of “repository storage”

* BSF = Billable Square Foot, a cubic dimension of 12" x 12" x 9"
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The Collections

American Historical Textbooks, Gutman Library (“Text”)
o 2,202 volumes (1800 to 1940), ~729,000 pages
e Microfilmed in 1998-1999, with NEH support

Harrison D. Horblit Collection of Early Photography
« 3,000 daguerreotypes

» Copy photographs (35mm color negative film)

» Digitized to produce digital still image (Photo CD) masters

Harvard University Art Museums Asian Art Images
1,200 vintage 4" X 5" negatives
» Digitized to produce digital still image masters (229 MB each)
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Annual Storage Costs for “Text”
Collection = 2,202 volumes, 331 pages per volume

a) books (HD)

b) microfilm (HD standard and film vaults)

c) digital (OCLC Digital Archive)

T
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Harvard Depository
Annual Storage Cost, Per Volume

$0.34

M printed
textbooks

HD standard vault
($4.23 per BSF)
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Harvard Depository
Computed Annual Storage Cost, Per Volume

$0.34

M printed

textbooks Prices are explicit, but

costs are deduced.

Cost variables

= unit of pricing (BSF)

= current price

= [ocation (standard vault)
» format

= size (average = 332 pp)

HD standard vault
($4.23 per BSF)
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Harvard Depository
Computed Annual Storage Cost, Per Volume

$0.34

M printed
textbooks

M microfilm (two
generations)

$0.21

microfilm (one
generation)

$0.10
$0.04
HD standard vault HD film vault
($4.23 per BSF) ($10.65 per BSF)
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Harvard Depository
Computed Annual Storage Cost, Per Volume

$0.34

M printed
textbooks

M microfilm (two
generations)

$0.21

microfilm (one
generation)

Cost variables
= unit of pricing
= current price

= |[ocation

» formats

" size ... and

= # of copies HD standard vault HD film vault

$0.10

$0.04

($4.23 per BSF) ($10.65 per BSF)
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Multiple Options for Preserving Text:
Higher-cost approaches generally reduce risk

Lowest-cost
approach is
to store only
the camera
master film
at 50° F and
35% RH in
the standard
vault.

------------------------------------

$0.34

$0.21

$0.10

HD standard vault
($4.23 per BSF)

HD film vault
($10.65 per BSF)

10
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Multiple Options for Preserving Text:
Higher-cost approaches generally reduce risk

$0.34

Reduce risk:

------------------------------------

Store two
generations
(camera and

------------------------------------------------

_ $0.10
print master)
of microfilm 50,04
in the film '
vault (50° F,
25% RH)- HD standard vault HD film vault
($4.23 per BSF) ($10.65 per BSF)
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Multiple Options for Preserving Text:
Storing multiple formats: (a) minimizes risk
(b) maximizes future uses
$0.34 . .
.................................... (c) fully preserves integrity

Store print
(standard
vault) and...

------------------------------------------------------------------------------------

the two
generations
of microfilm
in the film
vault (50° F,
25% RH).

$0.10

$0.04

HD standard vault HD film vault
($4.23 per BSF) ($10.65 per BSF)
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Annual Storage Costs for “Text”
Collection = 2,202 volumes, 331 pages per volume

a) books
b) microfilm
c) bringing “digital” into the analysis

1

13
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Predictions and Observations

The costs of the digital and traditional library operations
will cross over in about five years and electronic storage
will offer a major cost advantage within ten.

Michael Lesk, 1996

The primary influences on archival cost for a digital
archive are analogous with those which influence a
more traditional archive or library.

Kevin Ashley

14
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Computed Annual Storage Costs per Volume

$11.06 :

OCLC Digital Archive

Harvard Depository $5.68
' $0.21 $0.34 $0.55
i—___-—
microfilm books books + ASCII
(2 copies) microfilm

$7.47

$5.83

1-bit
G4

600 ppi 300 ppi 300 ppi
images images images

15
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Computed Annual Storage Costs per Volume
$11'06i

Cost variables
= unit of pricing
= current price

OCLC Digital Archive

= |ocation
= formats | | $7.47
= size (per vol.) | |
= # of copies ' | Harvard Depository | | $568  $5.83
= size of collection | | |
OCLC pricing 5
(baseline annual | |
subscription) i |
provides volume | |
, | | 1-bit
discount... : |
| 055 | G4
$021  $0.34 5 |
microfiim  books  books + ASCIl 600 ppi 300 ppi 300 ppi
(2 copies) microfilm images images images
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Units of Cost-Recovery Pricing

Accession Repository Subscription  Storage

$4.23 per BSF*
$0.12 per reel Harvard one per year (standard)
$0.22 per book  Depository $10.65 per BSF

per year (film vault)
$548.28 OCLC $12,500 $1.25/%2.67 / $5.00
per batch Digital Archive' per year per GB per year

— _/
~—

All accession (“ingest”) and all post-deposit transaction costs excluded from
this analysis of “repository storage”

* BSF = Billable Square Foot, a cubic dimension of 12" x 12" x 9"

17
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Computed Annual Storage Costs per Volume

OCLC pricing
(baseline annual
subscription)
provides volume
discount.

Costs for the
2,202 volumes
in the Historical
Textbook
Collection...

$’I1.06i

OCLC Digital Archive

Harvard Depository

0.55
$021  $0.34 -$ |
microfilm  books
(2 copies)

books +
microfilm

$7.47

$568 9583

1-bit
G4

ASCIl 600 ppi 300 ppi 300 ppi

images images images
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Computed Annual Storage Costs per Volume

OCLC pricing
(baseline annual
subscription)
provides volume
discount:

Double the size
of collection, to
4,404 volumes.
Reduce per-
volume cost.
Close “digital-to-
traditional” gap.

OCLC Digital Archive

Harvard Depository

0.55

' $0.21 s034 ¥ |

— mm B
microfilm  books
(2 copies)

books +
microfilm

$822 |

$284  $2.92

1-bit
G4

ASCIl 600 ppi 300 ppi 300 ppi
images images images
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Computed Annual Storage Costs per Volume

OCLC pricing
(baseline annual
subscription)
provides volume
discount:

At 75,000
volumes, some
digital formats
meet traditional
(HD) “threshold”
of affordability.

Harvard Depository

OCLC Digital Archive

1$0.21  $0.34 50.55 . s047  $0.21
microfiim  books  books + ASCIl 600 ppi 300 ppi 300 ppi
(2 copies) microfilm 1-bit G4 images images

20
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Annual Storage Costs for Photographs
3,000 surrogates of daguerreotypes (35mm film, digital)

1,200 Asian Art images (4 x 5 film, digital)

T

21
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Computed Annual Storage Costs
Repository Storage of Photographs ()

3,000 surrogate 35mm “masters” of daguerreotypes

35mm negatives Photo CD images”

(stored in HD film vault) OCLC Digital Archive

$ collection $ 10.65 $ 12,657.00
$ per image $ 0.0036 $ 4.22

* average file size = 10.7 MB

Digital storage 1,188X more expensive than film storage
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Computed Annual Storage Costs
with “volume discount”

If same collection had 10,000 surrogates...

35mm negatives Photo CD images”

(stored in HD film vault) OCLC Digital Archive

$ collection $ 31.95 $ 12,780.00
$ per image $ 0.0032 $ 1.28

*average file size = 10.7 MB

...Digital-to-film “gap” decreases from 1,188:1 to 400:1

23
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Computed Annual Storage Costs
Repository Storage of Photographs (ll)

1,200 vintage 4" X 5" negatives (Asian Art images)

4 x 5 negatives RGB TIFF images™®

(stored in HD film vault) OCLC Digital Archive

$ collection $ 21.30 $ 13,217.00
$ per image $ 0.018 $ 11.01

*average file size = 229 MB

Digital storage 620X more expensive than film storage

24
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Computed Annual Storage Costs
with “volume discount”

If same collection had 10,000 surrogates...

4 x 5 negatives RGB TIFF images™®

(stored in HD film vault) OCLC Digital Archive

$ collection $ 181.05 $ 15,295.00
$ per image $ 0.018 $ 1.53

*average file size = 229 MB

...Digital-to-film “gap” decreases from 620:1 to 84:1

25
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Searching for Repository Affordability:
Arenas for Community Activity

Pricing models
Technology development
Preservation masters

26
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“Visible” Components of Repository Pricing

Accession | Subscription Storage

arvard Depositao X X
O Diqital A C X X X
-. ard Diqita X
epOoSito s s

OR X
0 ? ? ?
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Pricing
Repository storage costs are relative, not fixed

 Pricing and costs are not synonymous.

* Collection and risk management decisions key factors
in determining annual costs.

 Due to number and complexity of cost variables, no
single solution likely to emerge — not simply a matter
of decreasing the price of storage media.

Are rules different for digital?
« Must digital costs < traditional to be deemed affordable?

* Given inherent fragility to digital materials, must pricing
biases (e.g., regarding formats) be removed so that all
“‘worthy” material may reach safe-harbor repositories?

28
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Technology

Environmental control

Mitigate threats of biological, chemical, and mechanical
obsolescence.

Storage and backup

Scalable solutions critical to replicating and distributing assets.

Compression algorithms

Particularly important for repositories such as OCLC and
Harvard where size (GB) is the unit of pricing for storage.

Object management

To automate identification, processing, and retrieval of single
objects (“books”) with many component parts.

29
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Best Practices: Create Preservation Masters
Amenable to Affordable Long-Term Storage

Ideal attributes are relative to:

* One-time costs of producing and “packaging” repository-
compliant objects

* Annual and accrued costs of repository storage

* Intermittent costs of processing masters (with available
infrastructure) to generate deliverables in preferred formats

Hybrid approaches are viable for text and images:

* Provided that technology is monitored for all machine-
intermediated formats

* Provided that inherent quality and functionality (“significant
properties”) of source are not compromised

30
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Thank You

Stephen Chapman

Preservation Librarian for Digital Initiatives
Weissman Preservation Center
Harvard University Library
Cambridge, MA 02138

USA
stephen_chapman@harvard.edu
http://preserve.harvard.edu
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