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This section is from Oz Shy (2001). The Economics of Network Industries.
Cambridge University Press. Ch. 7.
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Information Reproduction

Nature of Information

It is a form of public goods, which are characterized by their

non-rival properties
non-excludability
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Information Reproduction

Classi�cation of Information Reproduction

De�nition: patterns of how information is reproduced or copied

Three patterns:

Vertical information reproduction
Horizontal information reproduction
Mixed reproduction
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Information Reproduction

Classi�cation of Information Reproduction

Vertical information reproduction: if each agent (the provider and
each consumer) makes one copy for the bene�t of another consumer
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Information Reproduction

Classi�cation of Information Reproduction

Horizontal information reproduction: if each consumer makes copy
from the original provider

Example: each library subscriber makes one photocopy of a journal
article for private use
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Information Reproduction

Classi�cation of Information Reproduction

Mixed reproduction: if information is copied in "horizontal" and then
"vertical" layers
Example: photocopying enterprises make a photocopy from a library,
then they photocopy it for an entire class in the form of course packs
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Information Reproduction

Copy protection: Digital versus nondigital media

The economic e¤ects of copy protection vary among di¤erent types of
information-providing media.

Digital reproduction di¤ers from journal and book photocopying in
several aspects:

any copy would be identical in digital reproduction
digital reproduction can theoretically originate from a single source
software developers can install protective devices that make piracy very
di¢ cult
software uses depend on services and documentation provided by
developers
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Information Reproduction

Copy protection: Digital versus nondigital media

Thus the law treats photocopying and software piracy in di¤erent ways

Photocopying has di¤erent market consequences on journals and
books compared with that of software piracy
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Information Reproduction

The build-in copy protection of printed media

Pure vertical photocopying is technically infeasible in the printed
media.

Quality of photocopying is lower than quality of originals, which
motivates agents to purchase originals.
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Information Reproduction

Captured and uncaptured surplus from copying

Question: How to calculate the total surplus associated with copied
information?

The maximum pro�t an information-providing �rm can extract from
each original if it can appropriate the surplus from all users
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Information Reproduction

Captured and uncaptured surplus from copying

Denote ρ 2 (0, 1) as the rate of deterioration, we have:
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Information Reproduction

Captured and uncaptured surplus from copying

Proposition 1: Under either vertical or horizontal information
reproduction, total surplus enjoyed by the η consumers is higher when
information is digital compared with printed information.

Proof: ρ(1�ρn)
1�ρ < η.
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Information Reproduction

Captured and uncaptured surplus from copying

Proposition 2: The amount of uncaptured consumer surplus when
information is digital exceeds the amount of uncaptured surplus when
information is printed.

Proof: If consumers share the copy with other consumers without
charging them and the provider can charge $1 for digital information
and ρ < 1 for a copy of a printed information, then:

uncaptured total consumer surplus of a digital information provider is
UCD: η � 1.
uncaptured total consumer surplus of a printed information provider is
UCP: ρ(1�ρn)

1�ρ � ρ = ρ(ρ�ρn)
1�ρ

And η � 1 > ρ(ρ�ρn)
1�ρ
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Information Reproduction

Dilemma:

Despite the fact that consumers prefer digital information over printed
information by all consumers, digital information providers earn
proportionally less relative to the potential surplus captured by the
providers of printed information. In other words, even though the
digital information is priced higher ($1 compared to ρ) the amount of
uncaptured surplus is higher when information is digital.
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Information Reproduction
The Economics of Libraries
Pricing Information Goods
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The Economics of Libraries

What is a library?

For our purpose, we de�ne it as a for-pro�t or non-pro�t facility
designed for renting information

Information renting: libraries rent out information goods, such as
books, software and videos

For pro�t libraries became common in England in the end of 18th
century and the 19th century
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The Economics of Libraries

How to determine the value of a library?

Assuming:

Publishers can price discriminate between individuals subscribers and
libraries
A library willing to pay for journals should increase when photocopying
is allowed

Publishers may earn higher pro�ts when photocopying of originals is
allowed compared with the case where information is protected.
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The Economics of Libraries

How to determine the value of a library?
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The Economics of Libraries

Pricing library services

Renting could be pro�t enhancing, because the willingness to pay of
libraries may far exceed the willingness to pay of an individual

Settings:

λ libraries, η potential consumers
µ : publisher�s cost to produce a book
pb : the price of the book
pri : the price of renting the book from the library
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The Economics of Libraries

Pricing library services

The utility function of a consumer:

U �

8<:
β� pb , if she buys and owns the book
β� pri � δ, if she borrows from library i
0, does not read the book

(1)

β > 0 : models a consumer�s base utility from reading the book

δ :models a consumer�s cost of going to the library, etc (what else?)
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The Economics of Libraries

Pricing library services

If publisher sells directly to consumers only, the publisher�s monopoly
will set price pb = β, thus the pro�t is:

πb = η(pb � µ) = η(β� µ) (2)
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The Economics of Libraries

Pricing library services

If publisher sells to λ libraries only:

From borrower�s utility function, with the absence of direct sales, each
consumer is willing to pay a maximun rental price of pri = β� δ
Each library i lends to qi = η/λ readers
Thus the maximum price in which the publisher can sell the book to
library i is:

pi = pri qi = (β� δ)η/λ (3)

The total pro�t from λ libraries is:

πr = (pi � µ)λ = (β� δ)η � µλ (4)
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The Economics of Libraries

Pricing library services

Compare the pro�t under two patterns:

πr � πb if δ � µ(η � λ)/η (5)
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The Economics of Libraries

Pricing library services

Proposition 3: Selling to libraries yields a higher pro�t to the
publisher than selling directly to readers when:

readers do not place a high value on owning the book (δ is small), or
books are costly to produce (µ is high), or
there are fewer libraries relative to the number of readers (η � λ is
large)
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The Economics of Libraries

Intuition of Prop. 3

The main advantage that libraries yield to the publisher is that the
publisher can acess the same number of readers while producing a
smaller number of copies.

Therefore on the supply side, the availabiliity of libraries substantially
reduces the publisher�s production cost.

On the demand side, however, readers are not willing to pay as much
for borrowing/renting the information goods a they are willing to pay
for acquiring these goods. Hence, the price per reader must be lower
once libraries are utilized.
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The Economics of Libraries

Pricing library services

How increasing the number of libraries a¤ects the pro�t of a publisher
selling only to libraries?

From equation (4), we have:

Proposition 4: An increase in the number of libraries reduces the
publisher�s pro�t
Corollary: From the publishing point of view, the pro�t maximizing
number of libaries is one.

Intuition: Each library serves an equal share of the population. If
λ = 1, the publisher just needs to produce one copy that will serve the
entire population through the library.
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Information Reproduction
The Economics of Libraries
Pricing Information Goods
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Pricing Information Goods

Characteristics of information goods:

a large �xed and sunk production cost
a relatively low marginal cost
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Pricing Information Goods

A �rm selling a unique type of information that it monopolizes by
copyright protection can utilize some strategies, which include:

Information release delay: selling information without delay to
consumers willing to pay the most
Quality discrimination: selling a full-scale version with all the
bells-and-whistles bundled with fast services to consumers willing to
pay the most
Upgrades and new editions: selling improved versions to consumers
with high willingness to pay
Renting versus selling: selling to libraries and rental stores instead of to
individuals
Bundling: it works if consumers have di¤erent tastes for di¤erent
features of the infomation product
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