
Introduction

We are entering the age of informa-

tion economy (Petit 2001). Today, the

focus of our economy is changing from

the making of goods to the production

of knowledge as a form of commodity

(Baron 2001). Increasingly, informa-

tion is beginning to be regarded as an

economic commodity, a category of

items that are traded for a price (Currie

2000).

The value of information as an asset

has become especially significant in

corporations. Information in a corpo-

rate context is not limited to a second-

ary function. That is, not only is infor-

mation pertinent for efficient deci-

sion-making, but information itself

can be traded as a commodity (Hayek

1945). Thus, the incentive for protect-

ing information as an asset is becom-

ing stronger.

Intellectual property law has tradition-

ally been the primary means by which

intangibles have been made into a com-

modity. Intellectual property law per-

mits the conversion of certain types of

information into legally recognized

property (Hirshleifer 1971). The corpo-

rate use of intellectual property as a

strategy for gaining competitive advan-

tage has been expanding.

This paper adopts the position that

changes in intellectual property law

have effects on the value-creation pro-

cess of information as a commodity,

and that in turn determines the corre-

sponding strategies that are used in the

database industry. In particular, this

paper proposes that:

(1) information has particular eco-

nomic characteristics different

from other economic commodities;

(2) these characteristics are closely re-

lated to the value-creation process

of information and corresponding

strategies; and

(3) changes in the intellectual property

law defining the scope of informa-

tion as economic property affects

the value creation process and strat-

egies.

This paper focuses on the concept of the

database as a type of information. Data-

base refers to a compilation of non-cre-

ative works, which include only facts,

not ideas. Among the reasons for focus-

ing on the database are that the data-

base industry is now a highly recog-

nized area of the information industry

and that database itself has particular

economic characteristics that result in

controversial legal issues. In addition,

the economic and managerial issues of

the database related to the intellectual

property law have not been adequately

addressed by the academic community,

despite their importance.
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Part two of this paper provides back-

ground information. First, the re-

searcher explains the economic char-

acteristics of databases and shows how

the value of information, especially the

database, is created or increased

through the process of transforming

raw material into final economic com-

modities. Second, database-related le-

gal doctrines and legal cases are ex-

plained. Part three examines in detail

how the database-related doctrines and

cases influence the value-creation pro-

cess and strategies of databases. In part

four, the researcher explores the impli-

cations the database protection bills

that have been proposed in the U.S.

Congress will have on the relationship

discussed in part three. Most related

laws and cases used in this paper are

based on the US situation. It is difficult

to deal with different countries’ intel-

lectual property laws because they

adopt different legal systems.

Databases as economic
commodities and the value-

creation process of databases

As a kind of information, a database

has unique economic characteristics.

Among these, this section focuses on

three economic characteristics related

to the value-creation process: public

good, information good, and aggregate

good.

Public good

Generally, a database has commonly

been explained as an example of a pub-

lic good. Public good is defined as a

good whose cost of production is inde-

pendent of the number of people who

consume it (Samuelson 1954). The cost

of extending the service to an addition-

al person is zero (Samuelson & Nord-

haus 1995). This means that one per-

son’s consumption of such a “product”

does not reduce the quantity available

to other people. This is called non-ri-

valry of consumption. A television pro-

gram is a typical example of a public

good: a viewer watching a program

does not prevent another viewer from

watching the same program (Owen &

Wildman 1992).

In addition, with public good, it is

difficult to exclude other non-paying

consumers from consuming the prod-

uct (non-excludability). For example, ev-

eryone who has a television set can

watch a program. It is not only imprac-

tical but not cost-efficient to keep a cer-

tain viewer from watching the pro-

gram. This characteristic demands that

sellers of public goods devise a kind of

protection system.

The non-rivalry characteristic of infor-

mation or databases makes it difficult

for database companies to set a price.

Therefore, such companies should find

a different standard for setting the

price of their databases because the

cost of production is nearly useless in

this case. As an alternative means, com-

panies can use consumers’ willingness-

to-pay or expected satisfaction (utility)

from consuming the database. Strate-

gically, companies can publish differ-

ent versions. According to Shapiro and

Varian (1999), versioning refers to offer-

ing an information product in differ-

ent versions for different market seg-

ments. For instance, if a corporation

offers a product line with one product

targeted for professional users and one

product for amateur users, the corpo-

ration can see how the market splits

(Shapiro & Varian 1999).

The non-excludability characteristic of

databases demands protection systems.

Free-rider problems can occur due to

non-excludability. In order to avoid this,

companies use technological strategies,

such as a security system. For example,

Strategy

■  Versioning

■  Technical strategies such as security system
■  Contracting
■  Inserting artificial data

■  Limit the number of consumers

■  Connecting several data in one source
(A+B)

■  Creating new database with collected
 different data (A+B = C)

■  Data updates
■  Abstracts
■  Data mingling

Characteristics & Examples

■ Non-rivalry in consumption: one person’s consumption does not
reduce the quantity to other people (e.g. television program)

■ Non-exacludability: hard to exclude non-paying consumers
(e.g. television program)

A consumer’s utility is closely related to a different consumer’s
consumption of the same good

The value of the coherent collection of individual data is bigger
than the arithmetic sum (e.g. 10 collected items vs. one missed
item)

Public Good

Information
Good

Aggregate
Good

Table 1:  Comparison of Public Good, Information Good and Aggregate Good
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only the person who has a password can

approach the database. In addition,

companies can make a contract with

customers against unauthorized uses.

Inserting artificial data can be used as

another strategy.

Information good

Public good characteristics, however,

cannot explain all the facets of data-

bases as economic commodities. For

example, public good characteristics do

not explain consumers’ satisfaction.

This paper adopts a new concept, ‘in-

formation good,’ to fill in the gap by

explaining how satisfaction occurs. In

the case of information goods, a con-

sumer’s utility that is obtained from

consuming an information good is

closely related to a different consumer’s

consumption of the same good. For ex-

ample, in a game situation, suppose

that there is an important piece of in-

formation the game player needs in or-

der to win the game. The player will try

to buy that information by paying for

it, but coupled with an important con-

dition. The player will demand that the

seller not sell the information to the

other game player. If both players ob-

tain the information, it will be worthless.

Strategically, unlike the case of public

good, the producers of information

goods will be inclined to limit the num-

ber of consumers of their products.

That is, considering the slope of the

demand curve, the producers deter-

mine the number of consumers needed

to maximize their revenue (number of

products sold * willingness-to-pay), in

contrast to a public good where produc-

ers try to maximize the quantity of

products sold.

Aggregate good

The other economic characteristic that

this paper adopts regarding databases

is that the coherent collection of indi-

vidual data is bigger than the value of

the arithmetic sum of individual data.

Let’s suppose that a database consists of

10 individual items (data). If we com-

pare the value or willingness-to-pay be-

tween the 10-item database and the 9-

item database in which one individual

item is missing, we cannot say that the

price (value) of the latter one is 9/10 of

the complete database. Based on this

characteristic, there are several strate-

gies corporations can employ. First, cor-

porations can employ a ‘portal service,’

which compiles several different data

and permits people to access these data

in one source. Second, corporations can

collect several kinds of data and create

a new database. Third, frequent updates

can also be used. Inserting an abstract

will be another good strategy. Finally,

corporations can mingle data making

it difficult to separate data.

Value-creation process
of databases

The value of databases arises from the

entire process of the database business,

as well as from the stage of data gather-

ing. Generally, the process of a database

production is composed of four parts:

(1) selection of the contents;

(2) the coordination of the internal

contents;

(3) the arrangement of all elements

of the database; and

(4) the contents itself (Kutten 1987). The

process can be classified into three

steps: data gathering, selection/ar-

rangement, and presentation.

In the first stage of data gathering, raw

material (data) for a database is gath-

ered. This stage does not demand cre-

ativity; it only requires time, money

and personnel. The costs can be calcu-

lated. Selection/arrangement is con-

ducted to provide a more useful frame-

work to analyze the information

gathered. Usually, the criteria for selec-

tion/arrangement are decided before

data gathering. This stage demands cre-

ativity, and it is difficult to calculate the

magnitude of cost because we cannot

measure the quantity of input for cre-

ativity. Third is the presentation stage,

which reveals the database to the pub-

lic. With the speedy development of

computer networks, the importance of

the presentation stage is growing. Com-

pared with data on paper, data con-

tained in computers can be presented

more effectively. Several query or re-

trieval functions can be used. This stage

also demands creativity, making it dif-

ficult to measure the cost of any piece

of creativity.

In brief, a database as an economic com-

modity has its own generic characteris-

tics such as public good, information

good, and aggregate good. Based on

these characteristics, database owners

can use several strategies. These strate-

gies, however, are directly related to

value creation process of databases:

data gathering, selection/arrangement,

and presentation because the value of

databases increases through these

stages, and these stages can confine the

scope and strength of the strategies

which database owners can adopt. In-

tellectual property laws regarding data-

bases do not directly affect the strate-

gies or change the economic charac-

teristics of databases. They directly af-

fect the value creation process. Intellec-

tual property laws specify the scope or

Table 2:  Value Creation Process of Databases

Data Gathering
raw material is gathered

■  no requirement of creativity
■  requirement of only time, money

and personnel

Selection and Arrangement
provide more usefull framework to
analyze the gathered information

■  requiring creativity
■  hard to calculate cost

Presentation
provide user-friendly retrieval

■  requiring creativity
■  hard to measure cost 
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stages of the stages that they protect.

Through this direct effect on value cre-

ation process, intellectual property

laws can result in strategic changes of

database owners indirectly.

Database-related doctrines
and legal cases

The debate over the appropriate level

of legal protection for the collection of

information has taken place virtually

since the inception of copyright law.

This debate, however, assumed new ur-

gency and importance in the 1990s as

a result of the Feist Publication, Inc. v.

Rural Telephone Service decision

(1991), the European Union Directive

on databases (1996), and the proposed

World Intellectual Property Organiza-

tion (WIPO) Database Treaty. The Feist

case is important in that it resulted in

dramatic changes in legal protection of

databases in the U.S., rejecting the pre-

vious sweat of the brow doctrine. The

EU Directive is a result of European

countries’ efforts to stimulate invest-

ment in databases and thereby in-

crease the European share of the data-

base market which is important to the

economic development of the EU

(Bastian 1999). This EU Directive is af-

fecting other non-EU countries’ legis-

lative process regarding database pro-

tection.

Copyright law defines a database as a

‘compilation.’ A compilation is ‘a work

formed by the collection and assem-

bling of preexisting materials or of data

that are selected, coordinated, or ar-

ranged in such a way that the resulting

work as a whole constitutes an original

work of authorship’ (17 U.S.C. § 101).

Over the course of the nineteenth cen-

tury, two rationales have developed for

protecting compilations under copy-

right law. One rationale (‘sweat of the

brow doctrine’) emphasized the effort

and investment of the compiler, while

the other (‘originality doctrine’) fo-

cused on the compiler’s judgment and

creativity in the selection and arrange-

ment of the materials comprising the

compilation (U.S. Copyright Office

1997).

‘Sweat of The Brow’

Prior to the enactment of the Copyright

Act of 1976, cases decided under the

Copyright Act of 1909 held that fact

compilations were generally protected

material. The theory under which they

received protection came to be known

as the ‘sweat of the brow’ doctrine.

The standard for the sweat of the brow

protection was suggested in Jeweler’s

Circular Publishing Co. v. Keystone Pub-

lishing Co. (1922).

The man who goes through the streets of a

town and puts down the names of each of the

inhabitants, with their occupations and their

street number, acquires material of which he

is the author.  He produces by his labor a meri-

torious composition, in which he may obtain

a copyright, and thus obtain the exclusive

right of multiplying copies of his work.

In Schroder v. William Morrow Co.

(1977), a case which relied upon sweat

of the brow rationale, the plaintiff com-

piled a gardening directory, listing the

names and addresses of various seed

and plant suppliers, and obtained for it

a valid copyright. In an effort to save

time, the defendant copied the names

and addresses without expending any

independent effort or research. In that

case, the U.S. Court of Appeals for the

Seventh Circuit held that ‘an original

compilation of names and addresses is

copyrightable even though the indi-

vidual names and addresses are in the

public domain and not copyrightable.’

It reasoned that copyright law pro-

tected the compilation itself as a prod-

uct of the plaintiff’s industry or ‘sweat

of the brow.’

These cases were decided under the

Copyright Act of 1909, which expressly

included compilations among pro-

tected works of authorship. In 1976, a

new Copyright Act was passed which

eliminated databases from the list of

enumerated protected works. After the

1976 Act became effective in 1978,

courts still held that certain compila-

tions of facts were protectable under

the ‘sweat of the brow’ doctrine.

Originality doctrine
and Feist case

In 1991, the U.S. Supreme Court de-

cided Feist Publications, Inc. v. Rural

Telephone Service Co. Rural Telephone

Service Co. was a local phone company

that published a white pages phone

book  for the area it served. Feist publi-

cations published a directory covering

Rural’s service area in addition to sev-

eral other areas. After being refused a

license to use Rural’s directory, Feist

copied Rural’s directory without its

permission. Even though both the fed-

eral district court and the Court of Ap-

peals found Feist liable for copyright

infringement, the Supreme Court re-

versed the decision.

The Supreme Court rejected the ‘sweat

of the brow doctrine,’ determining that

protection is only possible if the collec-

tion involves independent creation and

originality in its compilation. The Su-

preme Court commented that facts are

not created, but only discovered; there-

fore, copyright protection was not ob-

tainable. In other words, copyright pro-

tection of factual compilation is quite

thin: for a compilation of facts to re-

ceive copyright protection, the database

creator must use a minimum degree of

originality and creativity when select-

ing and arranging the data.

The Feist decision made it clear that al-

though originality is the constitution-

ally and statutorily mandated standard

for a work to receive copyright protec-

tion, the standard is not strict. Since

the decision in Feist, therefore, uncer-

tainty has occurred with respect to pre-

cisely how much copyright protection

should be afforded for the selection

and arrangement of facts in any data-

base (Barr 1998).
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The Feist case implies that cost of pro-

duction for a database cannot be a jus-

tification for granting a property right

in a database. The Court in Feist focused

on the economic values created from the

selection/arrangement and presenta-

tion of the process while the courts that

adopted the ‘sweat of the brow doctrine’

focused on the data-gathering process.

Cases after Feist, however, show that it

is difficult to deal with the stages of se-

lection/arrangement and presentation.

First, since the cost for creativity in se-

lection/arrangement and presentation

is intangible, it is nearly impossible to

measure the cost correctly. Second, the

concept of creativity is too slippery to

provide a consistent criterion.

Effects of intellectual
property laws on the

value-creation process
and strategies

The Feist decision can also be inter-

preted in terms of economic and mana-

gerial considerations. The Feist decision

resulted in narrowly construing the

scope of legal protection for databases.

Thus, Feist has necessitated changes in

strategies whereby the database indus-

try protects its information and maxi-

mizes its profits.

Effects on the value chain
of databases

As explained earlier, the process

whereby new values of databases are

added is divided into three parts: data

gathering, selection/arrangement, and

presentation. In other words, these

three parts comprise the area of copy-

right ownership of databases. Basically,

the difference between the ‘sweat of the

brow’ and ‘originality doctrines’ is

whether the cost for producing a data-

base should be a criterion for awarding

copyright protection of the database.

Based on this difference, the ‘sweat of

the brow doctrine’ secures a broader

area of ownership than the ‘originality

doctrine’. The most fundamental effect

of the Feist decision is that the scope of

a legally protected database became

narrower because the Supreme Court

adopted the originality doctrine.

 According to the sweat of the brow doc-

trine, all stages of the database value

chain are protected. Particularly, the

process of data gathering is legally pro-

tected. But the Feist decision held that

the sweat of the brow cannot be a crite-

rion for copyright protection, resulting

in the elimination of legal protection

for the data-gathering process. After the

Feist decision, only two stages of the

three can be legally protected.

Effects on strategies

The effects on the value chain of a da-

tabase are converted into the strate-

gies. As a result of the Feist decision,

the database industry lost its method

of controlling gathered data and re-

lated strategies for protecting them.

For example, the Rural Telephone Ser-

vice in Feist employed tricks to detect

use of their database by its competitors.

Such tactics were broadly used. How-

ever, the Feist decision rendered such

tactics useless by denying legal protec-

tion of the database against copying by

competitors.

Versioning was discussed as a suggested

strategy. Providing different versions can

be a pervasive strategy for selling infor-

mation (Shapiro & Varian 1999). Cor-

porations can provide versions tailored

to the needs of different customers. This

strategy will maximize the value of in-

formation that corporations provide.

Current re-regulation efforts
and the possibility of changes

After the Feist decision, the U.S. Con-

gress began to consider proposals for a

new form of protection for databases.

These include the Database Investment

and Intellectual Property Antipiracy

Act. H.R. 3531 104th Cong. (1996); The

Collections of Information Antipiracy

Act. H.R. 2652. 105th Cong. (1997); The

Collections of Information Antipiracy

Act. H.R. 354. 106th Cong. (1999); and

The Consumer and Investor Access to

Information Act. H.R. 1858. 106th Cong.

(1999).

Table 3:  Key Provisions of Failed U.S. Database Bills

Suggested Bills

1996 HR 3531 (Moorhead)
The Intellectual Property
Antipiracy Act

1997 HR 2652 (Coble)
The Collections of Information
Antipiracy Act

1999 HR 354 (Coble)
The Collections of Information
Antipiracy Act

1999 HR 1858 (Bliley)
The Consumer and Investor
Access to Information Act

Key Contents

■  25 year term of protection
■  criminal penalties
■  no fair use excptions
■  no exception for government data

■  15 year term of protection
■  no criminal penalties to non-profits
■  exception for non-profit science unless

 harm to potential markets
■  exception for government data unless

 overridden by contact or collected by
 public-private partnership

■  15 year term of protection
■  impose liability
■  creating a property right in raw

 information in all but name
■  prohibits extraction of information

 from a database, both for reuse and
 dissemination

■  not preventing re-use of information
 in innovative databases

■  attempts to remain within the confines
 of unfair competition

■  prohibits duplication, without adding value
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Until now, consensus over these issues

has not occurred. These bills, however,

attempt to adopt the ‘sweat of the brow’

doctrine in that they protect the data

gathering process.

Conclusion

This study has demonstrated how

changes in intellectual property law

have effects on the value-creation pro-

cess of information commodity and re-

lated strategies. To explain these ef-

fects, this study focuses on three unique

economic characteristics of databases

as information: the public good, infor-

mation good, and aggregate good.

These characteristics are related to the

value-creation process. Different strate-

gies have been suggested for each char-

acteristic. Making a different version

can be a strategy in non-rivalrous pub-

lic good characteristics. Technological

strategies (security system), contracts,

and artificial data have been provided

as strategies of non-excludability in

public goods. Limiting the number of

consumers is suggested as a strategy for

information goods. In aggregate goods,

portal service, data updates, abstracts

and data mingling are suggested as

strategies.

To examine the value-creation process

of databases, a three-step process has

been shown: data gathering, selection/

arrangement, and presentation. In the

legal process, changes in intellectual

property law have inf luenced this

value-creation process. Two main ra-

tionales, ‘sweat of the brow doctrine’

and ‘originality doctrine’ have been de-

veloped for protecting database compi-

lations. ‘Sweat of the brow doctrine’ em-

phasizes the effort and investment of

the compiler. The Schroder v. William

Morrow Co. case is application of sweat

of the brow doctrine. This doctrine pro-

tects all three stages of the database

value chain process. The first stage is

more focused in this doctrine. On the

other hand, the ‘originality doctrine’ fo-

cuses on the judgment and creativity in

the selection/arrangement of the mate-

rials comprising the compilation.  The

Feist case is an application of the origi-

nality doctrine. After the Feist case, two

stages are legally protected. Data gath-

ering is not legally protected. As a re-

sult of this case, the database industry

should find a new method of control-

ling gathered data and corresponding

strategies to protect them. The strate-

gies suggested above can be used to pro-

tect gathered data.

In the age of new technologies such as

the Internet and the World Wide Web,

database environment and technolo-

gies have changed. Databases can be

easily copied so that corporations save

money and time. In addition, rear-

rangement and presentation are also

quite simple and easy. Should the

‘sweat of the brow’ doctrine remain the

same in this age?  We should think

about the future of copyright law and

investigate how ‘sweat of the brow doc-

trine’ can be applied to this new envi-

ronment.
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