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Abstract:

The Internet has shaped our economic world into a completely new era with its speed of
communication and the high degree of interaction that it generates between people. It has
transformed the way we access information in the fields of business, education, and almost
every aspect of our social, economic, and political lives. However, given such a significant
change, a related development is that innumerable information goods are widely diffused on
the Internet without any charge. What is the economic logic that underlies this? What eco-
nomics properties of information goods are applicable? Based on a survey of the economic
literature, the purpose of this paper is to evaluate the characteristics, pricing scheme, demand
and supply of scale of information goods. I also discuss some applications in the form of rel-
evant business cases regarding the recent Internet evolution.
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1. Introduction

We are now living in the information age. People can have instant access to the available
knowledge, in a way which was hard or even impossible to imagine in the past. The internet
has been shaping and changing our economic world at an astonishing rate since it emerged in
the early 1990s, and the development of personal electronic devices which transmit the in-
formation, such as PCs, Smartphones, Tablet Computers, etc., are accelerating this evolution at
an unimaginable speed. Meanwhile, the internet has also become the crucial component in the

technology of production for many industries in every country.

It is estimated that 30.2% of the World population used the internet by 2011. Asia accounted
for 44% of the internet users in the world. Developing countries are currently experiencing a
relatively higher growth rate compared to developed countries. For instance, Africa experi-
enced a growth rate of 2,527.4 %, and the Middle East 1,987.0 % till 2011 ! This growth is not
slowing. In the past five years, a critical development in hardware that the internet evolution
brought to us was the Mobile Internet, which partially replaced the static PC internet connec-
tion that required users to remain at a certain place to access the stationary internet. Now one
can go anywhere with their smart phone or tablet computer and still have access to the WIFI
internet. With this fast developing technology, the use of the internet has become more con-
venient than ever. Meanwhile consumers’ habits in using the Internet have been changed in a

revolutionary way since mobile internet became available.

! gource: Internet World Stats. www.intemetworldstats.com/stats.htm Basis:2,095,006,005 Internet users on March 31,2011
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However most of the vast amount of information is available at no cost to the user, which can
generate free riding behavior. This brings up the economic question to be discussed: should
information goods that are diffused through the internet be made available free of charge? If
not, how can the information provider or producer of content gain revenue through the pro-
duction of information goods, in order to cover operating costs and earn a normal rate of re-

turn on capital? What are the barriers that actually block producers from profiting from in-

formation goods?

2. Background

2.1 Information Revolution

In order to analyze the economic aspects of information goods, one should start by defining
the Internet? The internet consists of a worldwide network of computer networks that use a

common communications protocol (Mackie-Mason and Varian 1994).

In the 1960s, the United States government constructed the computer networks for its own
private commercial interests and national defense. The internet was intended to be a robust,
fault-tolerant, and distributed network. The improvement of hardware and the enlargement of
the bandwidth allowed for the development of the requisite infrastructure to extend it in the
following decades. In the1980s, vast government and commercial investment in the internet

technology accelerated the participation in and the development of the new networking

technology.



Since the 1990s, the commercialization of the internet on an international scale has completely
changed almost every aspect of peoples’ lives, from governments to households then to busi-
nesses. In both the public and private sectors, a lot of new software packages have been cre-
ated and distributed through the internet, which has increased productivity. The internet also
provided a fast and reliable communication for users. People can send and receive email
within seconds, though they may be in different geographical locations, even overseas. The
speed and convenience of communication that the Internet offers people has never before
been experienced in history. New business mechanisms in online retailing industry, such as
ebay.com and amazon.com, had an unprecedented impact on consumer behavior in searching

new product and the way of purchasing.

This impact is reflected in the ways of searching for merchandise, comparing products, or-
dering and shipping. Meanwhile, the construction of the internet infrastructure led to the evo-
lution of hardware and software, which are creating a very significant and extensive worldwide |
platform for information goods in the future. The internet spread across countries with the fast
adoption of new technologies, and also had a monumental impact on culture and commerce.
It was estimated that about 1% of information flowing was through two-way telecommunica-
tion on the Internet in 1993. That number grew to 51% in 2000, and to more than 97% in

2007, of all the interconnected telecommunication.’

2 "The World’s Technological Capacity to Store, Communicate, and Compute Information”, Martin Hilbert and Priscila Lopez (April 2011),
Science, 332(6025), 60-65.



Schumpeter (1883-1950), considered to be one of the most brilliant economists and political
scientists in history, identified innovation as the critical dimension of economic development
and change. He once stated that “the facts of technology influence the course of economic life,
and the laws of the latter influence progress and the practical application of technical meth-
ods” (1942). In his opinion, innovation, entrepreneurial activities, and market power all re-
volve around economic change. They are not independent of each other. He believed that in-
novation-originated market power might be able to offer better economic results than the
competitive market. This is in contrast to the perspective of which is based on the ‘invisible
hand’ notion in classical economic theory. He argued that there are temporary monopolies
often created through technological innovation, but that there would soon be competition over
the new profits, which would be eroded by the new rivals and imitators. These temporary

monopolies are necessary to ensure that firms develop the new products and new processes.

The Information Revolution and communications technology, which brought about the big-
gest change in economic life since the Industrial Revolution and the Agricultural Revolution,
is a good illustration of Schumpeter’s idea. This process of technological change has acceler-
ated the course of the industrialization, and the communication between countries. Conse-
quently, these changes among the global population became very influential on economic life.
Schumpeter discussed growth, development, economic development, economic evolution and
business cycles that primarily result from innovation of technology in his famous book: Cap-

italism, Socialism and Democracy (1942). He believed that technological innovation and de-

velopment has a critical social impact in our societies.
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2.2 Impact of technological development

Varian (2004) defines the internet revolution as “combinatorial innovation”. The technological
revolution typically takes place over many years, and sometimes it takes decades to fully de-
velop. Varian mentions that the microelectronics industry took almost thirty years to reach its
current position, however the internet took relatively fewer years for its revolution to occur.
The reason is that in some ways the internet revolution is considered to be relatively minor in
comparison with other huge technological developments in the history. One significant dif-
ference of the internet revolution is that the components of the internet are not physical devices,
and thus it lacks a physical constraint. The new technological developments take a long time
to develop, but they are diffused quickly. For example, it took the microelectronics industry
decades to design and produce the computer and the inside processing chip, and the infra-
structural construction of telecommunication also took decades to build. The project was time
consuming, was restricted by different kinds of physical constraints, such as development of
the technology, costs of production, and logistical costs. In contrast, in the case of the internet,
there are no delays in producing, and transferring new combinational innovations. Once peo-
ple have gained access to the internet, regardless of where they are situated, they can receive
the newest technology diffused through the Internet instantly. They can use the technology,
for example open-source software and revealed scripts, and then recombine them and pro-
duce something new on their own. Therefore, the speed of the internet revolution was indeed

faster compared to those previous technological revolutions.



History proved that a new invention can sometimes capture investors’ and the general pub-
lic’s attention and interest, spur investors and consumers’ confidence, and thereby trigger a
new investment boom. Investors seek to profit from the new invention, so that many com-
binatorial innovations in history have been accompanied by financial speculation. In times
of rapid technological evolution, there are many startup firms. The investment spending
takes place in an environment of great uncertainty, as many of these new products will fail
in the marketplace. Investment is a risky venture as one is investing in intangible, prospec-
tive goods. Excessive confidence tends to be placed in some ventures, which can lead to
speculative bubbles sometimes labeled ‘irrational exuberance’. For instance, the boom of
broadcast radio in the 1920s created its own stock market bubble, much like the case of the
internet in the late 1990s, this was labeled the ‘dot com” bubble. However, these two newly

emerged inventions posed the same challenge to investors namely: how exactly to profit

from it?

One of the threats to profitability that concerns investors is the following. Why should the
user pay for something they can view on one website, when these materials are available to
be searched and read on other websites without charge? Even today, broadcasting radio is
still widely used as a broadcasting medium in most countries. The function of broadcasting
radio is quite simple. It emits the signal to each radio reception device, and attracts people’s
attention for the content for the audio program, announcements, or advertisements. It still
remains a basic tool for communication. But the Internet has more functions than just being a

consumer-oriented mass medium like radio, which only has the single transmission function.
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Internet can provide a two-way interconnection function system; distribution and payment
can be done at the same time through a website. Instead of only being an advertising me-
dium, the internet provides not only a platform to publish information goods, but also a

channel to actually sell and profit from them.

Varian (2004) stated a quotation from one of the venture capitalists in Silicon Valley: “the
internet boom in 1990s was the greatest legal creation of wealth in human history.” Financial
speculation led to a dramatic run-up of stock prices for information technology companies.
The NASDAQ, which is the title of the second-largest stock exchange by market capitaliza-
tion in the world, hit its historical peak in early 2000 and eventually crashed. Only a few
companies actually succeeded in capitalizing on this internet boom. A very large social gain
that was generated by internet companies was in the end passed on to the consumers through
competitive market forces. Investors who sold their stocks before the crash profited hand-
somely, and the remaining investors did not reap much of the social surplus that was gener-
ated. However, the enhanced productivity in the late 1990s was attributed to the investment of
high technology industry during the first half decade. Furthermore, free entry into the industry

tended to result in lower prices for the software itself.

While the internet boom did burst in the beginning of the 21st century, the technological de-
velopments still generated human capital investments in high-tech industries. The information
highway remained after the crash. Young people are becoming more proficient in operating

electronic devices. In fact this can be considered one of the social impacts. This is one of the
8



crucial conditions for the healthy sustainable development and full exploration of the internet

for the upcoming decades.

2.3 Why do information goods become an economic concern?

Varian (2001) points out that history always repeats itself, and one has to know where to find
it. In this paper, Varian evokes the book market as an analog to the market for the internet,
and he discusses the publication industry in the 1500s. Books, which at the time were the
only medium for information, were considered to be luxury items. Only the class of nobles,
wealthy citizens, professional scholars, and the clergy had the opportunity and financial
means to purchase books in the fifteenth and sixteenth centuries, hence it was very hard to
reach great masses of people through the publication of books. In the 1800s the public li-
braries and circulating libraries assumed an important role in diffusing knowledge, since

people with low income were still not able to afford the luxury goods: books.

This case illustrates the point that information was never meant to be free of charge to the
user, and never has been free in history. This is especially true when information is contained
in a book, the production of which involves a fixed cost as well as a variable cost. It has the
features of a private good. Today we can read, translate, send and publish information within
minutes, which would have taken years to accomplish and would have consumed a lot of
resources one or two centuries ago. However, on the internet, one often obtains information

free of charge. This definitely changes the economic logic for the production as well as the

consumption of the good.



A lot of internet companies are offering their information product free of charge in order
to attract readers’ attention, but these companies often are struggling to find a profitable
scheme from the information they provide. What features of the internet lead us to this
completely different situation? While users can benefit from free riding, what are the
consequences for producers of information goods? How can the producers of information

goods recover their costs and earn at least a normal rate of return? All these questions

guide the following discussion.

3. Information Goods
3.1 Definition of Information Goods.

What are information goods? According to Varian (1998), information goods are any products
which can be digitalized, such as a book, a movie, or video tapes. Like any other good, it is the
object of an economic transaction between a producer and a user. In this paper Varian claims
that information goods possess three main important properties that distinguish them from
other economic goods, and these properties complicate market transactions. They are: expe-

rience goods, returns to scale, and public goods.

3.2 Information goods are Experience goods
People who are trying to look for information on the internet usually have their own prefer-

ences already, or they know the specific target of their search. Consumers cannot know whether
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or not they would like to purchase the information goods unless they actually know its nature,
and confirm that product matches their preference. This is the meaning of the experience goods;
consumers have to try them out before they buy. This situation poses a problem to the pro-
ducers. It is more costly for them to advertise and recruit customers. Varian classified three
social and economic institutions which are used to overcome this problem of experience goods.

They are: previewing and browsing, reviews, and reputation.

3.2.1 Previewing

Producers often face the challenge of needing to reveal parts of the information goods in ef-
forts to attract consumers’ attention. Information goods producers often offer the opportuni-
ties for browsing in order to let consumers know and accept what they are actﬁally purchas-
ing. For example, consider a movie trailer or the sample books in a book store. But for in-
formation goods, the situation does change. One of the great difficulties faced by producers
is figuring out ways for their customer to only browse through the products, and prevent
consumers from copying and downloading them at the same time. For videos and other
large-sized files, a preview may work to interest the consumer, but for textual files that pre-
viewing becomes very difficult. In contrast to some traditional private goods, for example a
box of cookies or ice-cream, if the consumer wants to know the taste, they typically have to
indeed purchase it first. Under these circumstances, the producer does not have to face the

free-riding problem after the consumers have “experienced” the product.
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3.2.2 Reviews

Varian suggests that another way to overcome the experience good problem is to offer spe-
cialized reviews of the information goods, and provide these evaluations to other potential
consumers. In entertainment industry, this is quite common. Published file reviews, movie
reviews, and book reviews can affect other consumers’ preferences and purchasing incen-
tives. He claims reviewing is also found in the pure information goods such as academic pa-
pers, whose attractiveness is usually measured by the number of citations. Comments and
evaluation of information goods provide the consumer or subscriber with a broader perspec-

tive and comprehensive understanding.

3.2.3 Reputation

The third way to overcome the experience good problem is via reputation. People are willing
to purchase the Wall Street Journal today because they read it in the past and found that the
Journal was worthwhile for them. Publishers of the Journal woﬁld invest heavily in order to
establish and maintain this brand identity, and benefit from this reputation in the long term.
And when the online version of Wall Street Journal becomes available to the public, the
publisher is very likely to create something which is same “look and feél” as the older print
version. This will carry what developed the reputation to this new medium; it is a brand
name. Varian claims that investing in brand and reputation is a standard practice in the in-

formation industry, and this investment is warranted due to the fact that information goods

are experience goods.
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3.2.4 Proportional Share
By knowing these important properties of experience goods, can producers actually convert
the disadvantages into advantages in order to increase the revenue received from producing
information goods? The answer is probably yes. Shapiro and Varian (1999) claimed that from
the perspective of the seller, in the information goods market, the following simple identity
applies:

Value = Market Share x Total Industry Value
They suggest that this is the case for information goods, such as software, music, and even
books. If the producers want to conquer and grow their market share, they must build up
their influence and reputation. In order to increase the likelihood of further purchases from
the consumers, they have to distribute the information goods free of charge at the beginning
of the product launch on a massive scale, in order to generate the potential consumer bases

within the market. This is a costly investment.

After they have certain market share that is captured from the distribution of the free infor-
mation goods, they can start to work on this consumer base and try to make a profit. The ob-
jective is to get a higher “share” proportion in the equation, and this share and producer’s
value vary directly. This can actually explain the phenomenon that we witness of software
companies willing to provide their free-trial version to consumers to try. Online books openly
give readers free access of certain pages for reading. In this case, the sellers are following
exactly this strategy of building and expanding their market share at a significant up-front cost

that must someday be repaid, thereby twisting one of the characteristics of information goods
13



from a disadvantage into an advantage. It is a risky strategy that depends on ultimately being

able to charge a greatly expanded group of consumers for their information goods if they can

achieve a larger market share.

3.3 Information goods are return to scale

The cost structure of information goods is quite unique compared to other commodities. The
start-up costs, consisting largely of the research and development activities at the initial stage
are tremendous. However, the variable costs are low, and the marginal cost is almost zero. In
the case of a CD for instance, the entire product development process from designing, re-
cording to advertising and publishing, might cost hundreds of millions dollars. The produc-
ers of information goods have to face the cruel reality that they may never be able to recoup
their fixed costs of such an investment, once their first copy is diffused on the Internet. The
cost is very likely to become a sunk cost. The online reproduction cost can be considered to be
almost equal to zero after the first copy is published. This extreme cost structure of infor-
mation goods, characterized by high fixed costs coupled with low marginal costs, leads to a
very difficult situation for the producers to actually make a profit. According to economic
theory, competitive markets tend to push price down to marginal cost. However, what about

the case where marginal cost is close to zero? How can the producer recover any costs at all?

One answer is that rarely are information goods traded in a purely competitive markets, be-
cause they are highly differentiated. For example, each CD, movie, or book is unique in its

content, and they are supposed to be protected by copyright. Varian (1998) claims that the
14



market structures for most information goods are characterized by monopolistic competition.

The producers may have some degree of market power because of the differentiation, but they
lack entry restrictions, which in turn can drive profits down to zero in the long run. Nonethe-

less, because highly differentiated products give scope for price discrimination, prices can be
set at different levels for different consumer groups. This can raise the level of producer sur-

plus by extracting consumer surplus. Varian (2004) mentions that for different kinds of digi-

tal information goods, quality discrimination is quite often observed, and this is one crucial

way to carry out discrimination.

3.4 Information goods are public goods

We know that public goods are neither excludable nor rivalrous in consumption. These two
fundamental characteristics of public goods pertain to the case of information goods as well.
Given free access to the internet, it is often difficult to exclude others from viewing, down-
loading, reading, or playing most of the information goods online, while these information
goods are not likely to have either their quality or quantity diminished by sharing them with
others. There are some ways to achieve excludability of information goods related to legal
jurisprudence, such as intellectual property laws which can set barriers of sharing, and pass-
word protecting content, through which access to non-subscribers can be denied. Nonetheless,
these mechanisms are only partially effective in free riding. None of the consumers would
have high incentive to pay for public goods, when the searching cost is relatively low-just a few

clicks away. Furthermore, it is likely that they can find close substitutes free of charge.

15



3.4.1 Non-rivalrous consumption

One of the significant properties of public goods is that they are non-rivalrous in consumption,
which means that the consumption of the good by one does not reduce the ability of any other
person to consume the good. The difference between public and private goods has a huge
impact on consumers’ decision making. Usually a coﬁsumer has an incentive to pay for some
goods that are rivalrous. In contrast, the non-rivalrous property of a public good implies once
the good comes into existence, many people can benefit from it without impinging on anyone
else’s consumption. Therefore people usually have a low incentive to pay for public goods,
and the free riding problem arises. As a consequence of free riding, public goods tend to be

under-provided from a social point of view.

3.4.2 Non-excludable

The second important property of public goods is that they are non-excludable in consump-
tion. People cannot prevent someone else from consuming the same good. For a private good,
excludability makes it possible to charge the consumer for consuming it. People will be ex-
cluded from having and using the products or services if they are not paying. But the unique
characteristic of information goods on internet makes it difficult to exclude others from read-

ing when users access the internet simultaneously.

3.4.3 Possible solution to the public good problem

The claim that information goods are public goods appeared to be quite true when Shapiro

and Varian wrote their book: Information Rules (1999). This may still remain true if users
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continued to use the static PC Internet access. However, now as the technological evolution of
the Internet continues to progress, the possibility of converting information goods from public
goods into private goods has been enhanced, through the development of personal mobile de-
vices and the mobile internet. The same can be said regarding consumers’ willingness to pay.
Mobile internet is revolutionizing the entire framework of technology nowadays. People are
so habituated to using their totally portable browsers, which can easily fit into a purse or a
backpack, that they are willing to pay for their own personal copies of internet content. It has
become more inconvenient, and hence relatively costly, to access the internet from a station-
ary work station, even though access through that channel is free of charge. The technology

raises the degree of rivalry and excludability.

4. Price discrimination

As discussed earlier in this paper, due to the high degree of product differentiation and the
fact that production is characterized by returns to scale, in high-tech industries price dis-
crimination is feasible and is likely to be a feature of the pricing strategies. Varian (2004)
indicates that usually there are two conditions to be considered before pricing information
goods: 1) With high fixed costs and low marginal costs, reproduction is not costly, which can
lead to a significant degree of market power, along with the accompanying inefficiencies. 2)
Consumer behavior becomes easier to observe and analyze once the firms accumulated pref-

erence data from their purchasing histories. These conditions tend to facilitate price discrim-

ination.
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In every market, the firm has various levels of market power, so that firms can provide highly
differentiated products in uncompetitive market conditions. Firms can influence and set the
price of information goods by exercising control over their demand, supply or both, and usu-
ally highly differentiated products lead to the monopoly power. While price discrimination
results in a transfer of social surplus from the consumer to the producer, the level of production
becomes closer to the allocatively efficient once price equals marginal cost. The division of

the total surplus became less equitable, but efficiency is enhanced.

4.1First degree price discrimination

In order to achieve effective price discrimination, here are a few approaches. Information
technology improves firms’ ability to observe consumer behavior. By capturing their prefer-
ences, highly personalized products can be sold at prices according to consumers’ full will-
ingness to pay. Varian (2004) calls this phenomenon “mass customization”, it means one
seller and one buyer for each particular product. In the most extreme case, information tech-
nology allows for a “market for one”. He also gives as an example Amazon.com trying to sell
the same product to their customers at different prices depending on their past purchasing
behavior. For price discrimination to be successful, one always has to separate consumers so
that resale is not possible. As all the transaction historical data can be recorded to the online
retailer, Amazon has the advantage of analyzing consumers’ preferences carefully, then cre-
ating a certain pricing strategy to fit individual preferences. This allows Amazon to sell the

products at the highest price possible in order to capture the consumer surplus.
18



According to the theory of monopoly first-degree price discrimination, firms will charge the
highest price that they can to each individual consumer, therefore capturing all the consumer
surplus for each unit. Ulph and Valkan (2001) examined the theory of first-degree price dis-
crimination and product differentiation in an environment that assumes full information. They
found that there are two effects: “enhanced surplus extraction effect” and the “intensified
competition effect” , in which consumers differ with respect to the products that they consider
most desirable, and firms choose where to locate in the product space and how much to
charge each consumer. The first effect shows that a price closer to the reservation price can be
charged by firms for each consumer. The second effect shows that each consumer is a market
to be fought over. They concluded that when consumer tastes are not quite different, the in-

tensified competition effect dominates the surplus extraction effect.

Firms are worse off and consumers are better off with competitive personalized pricing cir-
cumstances. The result shows that long-term suppliers are able to know more about their cus-
tomers than the alternative suppliers. The historical data on purchasing allows the seller to
understand consumers’ purchasing habits much better than the alternative new competitors.
The first degree price discrimination is based on the firm’s ability to determine how much
each consumer is willing to pay for the good. The firm is trying to extract all consumer sur-
plus as profits from its customers, and would sell the quantity of output ‘Q*’ up to the point
where the price of the last unit sold covers the marginal costs of production. The difference

between the price charged on each unit product and the average cost of producing “Q*” unit
19



of output is the firm’s profits.

Price

0 Q* Output (Q)

Figure 1, First degree price discrimination’

4.2 Second-degree price discrimination

Second degree price discrimination is the situation in which every consumer faces the same
menu of prices for a set of related products. It is known as “market segmentation” or “ver-
sioning”. Basically, it means that firms are able to use their own data or knowledge in order to
separate their market into segments and produce different products for different consumer
tastes. It is called “product line pricing”. Second-degree price discrimination is widely used,
and versioning is one of the best examples to illustrate it. Books are sold in both hard and soft
copies with time delay, as are DVDs and other traditional information goods. Information
versioning also takes place in online information services, as time-delayed stock prices can be
viewed free of charge on website, but real-time stock quotes are available only at a certain

charge to subscribe. As it was called “delay” as one of the function of versioning information

products.

3 “E.commerce, mass customization and price discrimination”, Technical report, Ulph, David.,Vulkan, Nir, 2001.
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Varian argues that information technology revolution has not only changed the technology of
production in many industries, but it has also had a profound impact on the demand for in-
formation goods themselves. It is very helpful in both collecting information to help develop
better product lines, and actually producing the different versions of the product itself. This
leads to the apparent contradiction of the firm competing against itself. The customers with
the high willingness to pay cannot always be prevented from buying the lower-priced prod-
ucts targeted initially to lower-end consumers. This is so called “self-selection problem”, it
seems more like an issue of separating customers, the goal is to separate the groups of con-
sumers, and this is achieved in part by inducing consumer to self-select into the two groups.
Varian suggests that in order to solve this problem, either the firm has to lower the price of the
high-end product, or lower the quality of the low-end product. If either of these two strategies

does not work well independently, a firm may choose a mixed strategy that combines the two

of them together.

In comparison with the first degree price discrimination scheme, the second degree price dis-
crimination scheme aims to build a pricing structure for a particular good, or product line.
Firms attempt to extract part of the consumer’s surplus as profit with the residual surplus still
going to consumers. Similar to the case of the first degree price discrimination, firms would
produce the level of output at the point where the price charged just covers the marginal costs
of production. In the following diagram, the firm is charging three prices for the same product.
Price P, is charged per unit on the quantity sold at Q , the relatively lower price P; is

charged on the higher quantity sold at Q, ,and @, is the level of production such that price
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P, equals marginal cost. In this case there is still some consumer surplus left over. First de-

gree price discrimination is a limiting case of second degree price discrimination.

Remaining Consumer

Price Surplus
P, B “_:::,Proﬁts
PI £ > e
£ IC
P,
0 Qo @ Q; Output (Q)

Figure 2, Second degree price discrimination*

4.3 Third degree price discrimination

For third degree price discrimination, the firm has to segment its consumers into different
groups for the targeted market. The firm might end up charging higher price P, at the
quantity Q, in the first market segment, and a lower price P, at the quantity @, in the
second market segment. The total profit would be greater than with a single price P*

charged for the entire market, given P,<P*<P;for all the units sold.

Under third degree price discrimination, firms sell at different prices to different consumer

groups. This classical approach has been widely used. Armstong and Vickers (2001) exam-

4 “E-commerce, mass customization and price discrimination”, Technical report, Ulph, David.,Vulkan, Nir, 2001.
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ined third degree price discrimination based on two different types of consumer preferences.
If there is a fixed cost to serve each consumer, then the competitive third degree price dis-
crimination will make each consumer better off compared to first and second degree price
discrimination. Competition forces the firms to maximize consumer utility, and the flexibility
is offered through price discrimination. If there are no fixed costs in this case, consumer util-
ity falls with competitive third degree price discrimination regardless of overall welfare in-

Creasces.

Another form of third degree price discrimination is based on purchasing history. Fuden-
berg and Tirole (1998) found that monopolist firms are targeting different consumers and
placing them into different groups according to their purchasing history. By analyzing the
purchasing history, firms are able to offer different kinds of products to different groups of
customers, such as software upgrades, latest versions, enhancements, and the like. But Ac-
quisti and Varian (2001) argue that within a simple model that only considers two types of
customers, high-value and low-value, although monopolistic sellers can make conditional
offer prices based on the previous purchasing history, it is not profitable to do so. The only
optimal condition that the monopolist can generate is offering some enhanced services such

as one-click shopping or recommendations based on the consumers’ purchasing history.

5. Implementations of price discrimination

What are the effective price discrimination implementations that firms can use in high-tech

industry? Especially for information goods, how can a firm design the product quality and
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set the price in order to generate more profit in the market? We know that this is critical
given their high fixed and start-up costs. I summarize a few strategies which are feasible

for pricing information goods.

5.1Versioning

Versioning refers to the situation in which the producer provides different qualities or ver-
sions of a good which are sold at different prices. It is essentially the same product with
some degree of differentiation. Varian (1997) claimed that the purpose of versioning is to
sort consumers into different groups according to their willingness to pay (WTP). Firms
design the versions in order to induce the consumers to self-select into their appropriate
category. Consumers with a high willingness to pay are targeted for one version, while
those with a lower willingness to pay are targeted for different versions. In this paper, Var-
ian states that large fixed costs of production and low variable costs of reproduction are the
prominent features of information goods. Cost-based pricing makes little sense here, and
value-based pricing is much more appropriate. The techniques for differential pricing be-
come crucial. The fundamental problem firms have to face in differential pricing is to set
the actual price so that consumers are able and willing to pay as much as the firms can

charge. The firm has to have a good idea of the consumers’ reservation prices.

Varian illustrated with an example that supposed that there are two groups, one with a high
willingness to pay for “quality”, and the other with a low willingness to pay. The “quality”

in this case refers to certain attributes of the good that are desirable to consumers. Taking
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information goods as an example, quality may represent the digital resolution, the timeli-

ness of financial news, or some professional operating functions in software.

A
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Figure 3 Low demand and High demand consumers”
Figure 3 depicts the demand curves for quality for the two types of consumer. Note that the
demand curve in Figure 3A depicts a lower willingness to pay for the good than the de-
mand curve in Figure 3B for each quality at which the good may be offered. For simplicity
in modeling, in this example he assumes that the marginal cost of producing incremental
quality is zero. The profit-maximizing policy for this problem becomes easier to understand,
since the firm by assumption can perfectly identify different types of consumers and their
willingness to pay, it will price the good so as to extract the entire consumer’s surplus. To-
tal surplus can be maximized, and the level of output will be efficient, the firm is able to
extract the entire surplus. By using the notation in Figure 3, the firm would set the quality
intended for type 1 to be X? and charge r;= area A; the quality intended for type 2 would
be X9 and the charge is r,= area B. This pricing solution is Pareto-efficient. Differential

pricing has allowed the producer to capture the entire consumer’s surplus in this simple

> “Pricing Information Goods”, Presented on Research Libraries Group Symposium on "Scholarship in the New Information Environment"
held at Harvard Law School, May 2-3, Varian, Hal R, 1995.

25



case.

In contrast to what happens in this simple example, what is the case when price discrimina-
tion is not feasible? Varian supposes that a fraction 1 of the population is the high-WTP
type, and a fraction 1-1 is of the low-WTP type. The firm sets the price and quality so that
only the high-WTP type buys the good, in this case the low WTP group does not participate
in the market, or that both types buy the good. mr, is the profit from the former strategy,

and iry + (1 — W1, = 1y is the price and profit from latter strategy. The firm will choose

the strategy yielding more profit.

Next he considers a second condition under two groups. The firm knows something about
the distribution of the willingness to pay in the population, but cannot identify the willing-
ness to pay of a given consumer. In this case, the firm can base its price on an endogenous
characteristic, such as the quality of the choice the consumer makes instead of an exoge-
nous observable characteristic, such as membership in some group. Firms would choose
two qualities and associated prices, and then offer them to the consumers. Different con-
sumer types will choose one of the two quality/price pairs, and the firm wants to maximize
profit by offering the optimal quality and price packages. The purpose is to let the consum-
ers self-select into the high and low-WTP groups by setting price and quality accordingly.
Firm set different price/quality packages to ensure that consumers with different WTP will

be targeted specifically, so that consumers with high WTPs and low WTPs choose their

own price/quality packages respectively.
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Figure 4 Strategies to induce self-selection®

Figure 4 depicts a possible strategy for this self-selection problem. In this figure, the firm
produces qualities (x?,x2) and sells these at prices r = A and r;= A + B + C respec-
tively. Each consumer gets zero surplus if he chooses the package which is specified for
him. This example shows us that the particular price/quality pairs indicated do not satisfy
the self-selection constraints, since the high-WTP consumer can choose the package in-
tended for the low-WTP consumer and achieve a positive surplus. In this case the
high-WTP consumer chooses the bundle (r, x{), and he will achieve the surplus repre-

sented by area B. The firm’s profit would then be r;=A , which is same as if price differ-

entiation were infeasible.

The firm could set a price of A + C forx) to prevent this arbitrage, noting that the
high-WTP consumer would be indifferent to purchasing x? at a price o