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Abstract

Google has been very successful in becoming the dominant search engine plat-
form in the US and Western countries. In contrast to its success in the US and Western
countries, Google does not have much luck in some Asian countries such as China
and Korea. Google is far behind in terms of search market share in China and Korea.
In this paper, we model the search engine market as a two-sided markets model and
analyze the industry structure and competition of the search engine market. First, we
present a mathematical model for a general search engine two-sided market. Then we
use the model to analyze the search engine history and explain why multiple search
engines could co-exist in the early days of the search engine history. We also explain
how Google, a latecomer in the search market, could become the leading search en-
gine, and how Google has strengthened its leading position. Next we apply the model
to China and Korea’s search markets and analyze how Google could lose the game to
local search companies. In the end, we propose some strategies on how search engine
market leaders could maintain and strengthen their leading positions.

Introduction

The World Wide Web has experienced exponential growth since its inception in
early 1990s, and it continues growing rapidly (W3C, 2000). Today, it is used in almost
every aspect of our everyday life, such as searching for online shopping sites, company
and product information sites, online social networking sites and online news sites.
Google was estimated to index around 20 billion web pages in Oct. 2010 (Kunder,
2010). Netscraft reported that the total number of websites reached 232 million in Oct.
2010 (Netcraft, 2010). These data indicate that there are huge amount of information
out there on the Internet, with millions of websites and billions of web pages.

Search engines hold the key to the wealth of information available on the
Internet. Users spend a significant amount of time on search engines looking for
relevant information (Gandal, 2001). Very often a user starts with a search engine
to get to a desired website. For example, an online consumer who wants to buy a
digital camera may go to Google, search for digital camera, browse the products and
reviews of the candidate sites, and pick one to make the purchase, or a researcher
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who is looking for a paper may go to a search engine, search for the title of the paper,
and download the paper from a target site. Search engines play a critical role in dis-
seminating web site information on the Internet and they have a powerful position
in the web space. According to Alexa, search engines are among the most actively
visited sites on the Internet. For example, Google ranks #1 in the most visited site in
2010 and several other search engines are among the top 25 (Alexa, 2010). With the
central role search engines are playing, they have become very attractive options for
online advertising and target marketing.

In the early days of the search engine history, there were many different search
engines in the market. Google’s entrance into the search engine market changed the
market structure and competition landscape. Google, a latecomer in the search en-
gine market, was founded in 1998 and rose to prominence for its advanced search
technology in 2000. Google surpassed Yahoo as the leading search engine in 2002
and has strengthened its market leadership position since then (SearchEngineWatch;
NETMARKETSHARE, 2010). Google also expanded into international search mar-
kets after it established its lead position in the US. Compared to its huge success in
the US and Western countries, Google did not have much luck in some of the major
Asian countries such as China and Korea. In China, which has the largest Internet
population and potentially the largest Internet market in the world, Google is far
behind the local search market leader Baidu. Baidu holds around 70% of the search
market while Google has only around 21%. In Korea, the local market leader Naver
has 62% search market share and Google only has 4% (Bonfils, 2010; MarketThe-
Globe, 2010; VisualEconomics, 2010).

In this paper, we will model the search engine market as a two-sided markets
model and derive some insights from it. The two-sided markets model has attracted
a lot of interest among researchers (Armstrong, 2004, 2005; Csorba & Hahn, 2003;
Eisenmann, et al. 2006; Ferrando et al. 2004; Rochet & Tirole, 2003, 2004, 2006;
Roson, 2005; Rysman, 2000). We will use a similar two-sided markets model pre-
sented by Zhao and Tse (2011) to model the search engine market.

Based on the model, we come up with some general strategies for a search
engine to compete in the market. We will then use different variations of this model
to explain the history and industry structure of the search engine market. We will
explain why searchers tended to use multiple search engines to conduct the same
search query in the early days of the search engine history and how Google could
emerge as a leading search engine.

We then use the model to analyze Google’s failure in China and Korea. We
point out that Chinese users are in a different market segment from users in the US
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and Western countries and Chinese language contents and related services are more
relevant to them. Focusing on Chinese users and offering more Chinese language
contents and related services gave Baidu an edge when competing with Google in
China. In Korea, the lack of Korean language contents created a special market
condition. The local company Naver took advantage on this by creating a knowl-
edge sharing service and keeping it closed. This enabled Naver to accumulate large
amount of content in its private database, which Google does not have access to.
This gives Naver an advantage over Google in the Korean search market. Finally,
we will propose some strategies for Google and local search engine market leaders
on how they could keep and strengthen their lead positions.

Search engines have attracted many research activities. Lawrence, Giles,
Bradlow and Schmittlein pointed out that each search engine only indexed a small
portion of the whole web space, and different search engines indexed a different set
of web pages (Bradlow & Schmittlein, 1999; Lawrence & Giles, 1998, 1999). Com-
bining the results from multiple search engines can greatly improve the coverage, as
was done with meta search engine such as MetaCrawler (www.metacrawler.com). A
searcher would switch to another search engine if he/she fails to find the information
he/she is looking for from one search engine. A user will do this because the low
switching cost. Switching cost for search engine is low due to two major reasons.
First, search engine service is free for search users and search engine companies
make money from advertisers. The revenue they can make from advertisers depends
on the number of users who visit the particular web site (Chatterjee & Novak, 1995;
Hoffman & Novak, 1996). Second, search engines usually have the same user inter-
faces and the knowledge in using one search engine can be easily applied to another
search engine. In another paper published by Lawrence and Giles in 1999, they
expanded the research and found out that search engines did not index sites equally,
they indexed a biased sample of the web, and they may not index new pages for
months (Lawrence & Giles, 1999).

The brand effect and first mover advantage have also been investigated in
search engine competition literature. Mukhopadhyay et al. pointed out that the in-
cumbent search engine has a first-mover advantage, and, unless the new entrant has
a cost advantage, the incumbent will emerge as the leader in equilibrium (Mukho-
padhyay, Rajan, & Telang, 2002; Telang, Rajan, & Mukhopadhyay, 2004). Telang
et al. (20004) found that users develop loyalty for a given search engine. But simple
search users do not develop strong loyalty. They showed that good quality search
results are essential for repeated engine use. A poor quality engine cannot hope to
develop a loyal base (Telang, Mukhopadhyay, & Wilcox, 2000; Telang & Mukho-
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padhyay, 2005). Gandal (2001) examined the evolution of and competition in the
Internet search engine market and found that while early entrants (Yahoo, Lycos,
Excite, Infoseek, and Altavista) still have an advantage, the pure brand effect advan-
tage has been declining over time (Gandal, 2001). Jansen, Zhang, and Zhang (2007)
investigated the effect of brand awareness on search engine competition results.
They found that even though different search engines have similar technology and
similar user interfaces, the majority of search traffic is directed to a small number
of search engines. In this paper, we propose some strategies that help a first mover
keep its leadership position. One important strategy is to build a new two-sided
markets platform with strong positive cross network effect by leveraging its existing
customer base.

The paper is organized as follows. We first introduce the mathematical model
and the key players in a search engine two-sided market in Mathematical Mod-
el. Then we use the model to analyze the search engine market in Analysis of the
Search Engine’s History of Development. We analyze why searchers tended to use
multiple search engines to conduct a search query in the early stage of the search
engine history. Then we explain how Google, a latecomer in the search engine mar-
ket, could emerge as a market leader. In Analysis of Google’s Failure in China and
Korea, we analyze why Google failed in China and Korea. In Proposed Strategies
for Market Leaders, we come up with some strategies for local search leaders and
Google based on our model analysis and Google’s failure in China and Korea. Con-
clusion and Discussion summarizes and discusses the limitation of our research as

well as the potential future research.

Mathematical Model

A search engine connects searchers (information seekers) and web sites (in-
formation providers). The web sites contain different kinds of information. For ex-
ample, a company’s web site that has the product’s information, or an online catalog
that has many research papers and books. Searchers try to find the information from
the web sites. Due to the huge amount of information available on the Internet, it’s
hard for a searcher to quickly find the information he/she is looking for without the
help of a search engine. A search engine stores and indexes the web pages so it can
help a searcher quickly find the information.

A search engine creates a two-sided markets platform, on one side are the
searchers (information seekers), and on the other side are the web sites (information
providers). There are positive cross network effects between the two sides: The more
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searchers that use a search engine to search for information, the more benefit for the
web sites owners (since the information published to the web sites can be viewed by
more people); the more web sites publish information on the Internet and these pages
are indexed by a search engine, the more benefit to the searchers since they are more
likely to find the information they are looking for. Figure 1 shows a diagram of a
general search engine two-sided markets platform. In this diagram, S stands for the
whole web space, the universe. “Web Sites ” on the right hand side are the web pages
indexed by the search engine. “Searchers” on the left hand side are the users who
come to the search engine platform to conduct the search queries. “+” signs refer to
the positive cross network effect between the searchers and web sites.

Figure 1
A General Search Engine Two-sided Markets Platform

+
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The two-sided markets platform a search engine creates possesses some
unique characteristics. First, a search engine has access to all the web sites that
are publicly accessible on the Internet. So a search engine platform does not face
the chicken-and-egg problem faced by a general two-sided markets platform since
a search engine can easily index a large set of web pages to build one side of the
platform. Second, search engines offer the service free of charge for both the search-
ers and web sites because they make money from advertisers. The users that are
attracted to a search engine portal are the most valuable assets to the search engine
platform. This revenue model is similar to that of the television network (Beebe,
1977; Steiner, 1952). Figure 2 shows the diagram of a general search engine two-sid-
ed markets platform with advertisers. In this diagram, we can see that the searchers
have positive cross network effect on the advertisers since the more searchers come
to a search engine platform, the more likely the advertisers will get sales through
advertising on the search engine platform. On the other hand, the advertisers have
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negative cross network effect on the searchers because the advertisements on the
search engine may distort the search results or disturb the searchers. Usually search
engines display advertisements separately on the right hand side of the search results
to minimize the negative impact on the searchers.

Figure 2
A General Search Engine Two-sided Markets Platform with Advertisers
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We can use a similar two-sided markets model as described by Zhao and Tse
(2011). Let U be the utility a searcher derives from using the search engine platform,
NB be the net benefit, and C be the cost of using the service.

The utility a searcher derives from using the search engine platform depends
on the quality of the search platform itself, the amount of web pages indexed, and
how relevant the search result pages are. The quality of the search platform includes
things like the usability of the site, response time of processing a user’s query, etc.
We will use a single variable O to denote the comprehensive quality of the search
platform. Comprehensive quality captures all the factors that determine the quality
of the platform. The amount of web pages determines how likely the user will get the
results he/she is looking for. The more web pages indexed by the search platform,
the more likely the user will find the information. We will use M to denote the set
of pages the search platform indexes. As shown in Figures 1 and 2, S refers to the
total set of web pages on the Internet. Another critical factor is the capability of the
search platform to find the relevant web pages the user is looking for from the huge
amount of web pages it indexes. We will call this relevance factor, and denote it as
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R. The greater R is, the better the search engine. R is determined by the search tech-
nology and it is a critical factor in determining how much value a searcher derives
from using a search engine. Even if a search engine platform indexes huge amount
of web pages (large |M)), if the relevance factor R is low, it won’t offer much value
to the searchers, since the page a searcher is looking for will be buried in a lot of
irrelevant pages.

With the above definitions and notations, we have:

U, .o = (1 -2f(O) + yRg(|M|). Here vy is a constant, and y € [0,1]
2.1

R is positive. |M)] is the cardinality of set M and the size of the indexed web
pages. A searcher’s value comes from two sources: the search engine platform itself
and the indexed web pages. vy is a parameter to denote the percentage of a searcher’s
value that comes from the indexed web pages. Since a searcher comes to a search
engine platform to look for web sites or pages with the information he/she is looking
for, the majority of a searcher’s value comes from the indexed web pages and how
relevant the returned results are. The quality of the search engine platform is impor-
tant, but not as important as the indexed web pages and how relevant the returned
results are. No matter how good the U, of the platform is and how fast the search
engine can return the results, if it does not have the page the searcher is looking for
or cannot return the relevant page, there is not much value to the searcher. So is large
(between 0.5 and 1. In general, indicates the strength of the positive cross network
effect between the two sides of a two-sided markets model. The larger is, the stron-
ger the positive cross network effect). fand g are monotonic increasing functions. To
simplify the analysis, we can assume that f{Q) is in proportion to O, and g(|M]) is in
proportion to |M|, we can write U as:

U, prer = (1 - 7)aQ + yBRIM|. y is a constant, and y € [0,1], a,p are

searci

positive constants (2.2)
Let C be the cost incurred from using a search platform. The cost of using a

search engine platform is determined by the time spent searching and browsing the
search results (since the search platform is free to searchers in real world). We have

NB, . =(I-yaQ +yBRIM|- C.yis aconstant, and y €[0,1], o,
are positive constants
(2.3)
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Rappa (2009) listed four key elements that a searcher uses to pick a search
platform: Relevance, Comprehensiveness, Freshness and Speed. We capture the rel-
evance through relevance factor R, comprehensiveness through M. Freshness and
speed are captured by comprehensive quality Q.

The searchers have positive cross network effect on the advertisers. Advertis-
ers come to a search platform since their advertisements can be viewed and clicked
by searchers and potentially be converted into purchases. The value an advertiser
derives from joining a search platform depends on three key factors: the number of
searchers, the number of advertisers, and the relevance factor. The more searchers on
the search platform, the more likely the advertisement will be viewed and clicked;
the more advertisers, the less likely the searchers will see the advertisement from an
individual advertiser; the larger the relevance factor, the more likely the search plat-
form will display the advertisement that interests the searchers. We use X to denote
the number of searchers, K to denote the number of advertisers. So we have

=0R % 0 is a positive constant 2.4)

advertiser

Here we assume U is a linear function of R )—(, 0 is the coefficient.

advertiser

Let P be the price an advertiser pays to the search platform, we have

advertiser

NB =0R % - P, 0 is a positive constant (2.5)

If we consider all the advertisers as a whole, we have

= 0RX, 0 is a positive constant (2.6)

advertisers

Let P, be the total price advertisers pay to the search platform, we have

NB , . s =ORX-P . Jisa positive constant 2.7)
U, oisers A NB_ . are the total utilities and net benefits for all the ad-

vertisers on the search engine platform, respectively.
Based on the above model, a search engine platform can adopt the following
strategies to attract more searchers to use its service.

* Increase the number of web pages indexed, this will increase M.

* Improve on the relevance of the search results, to improve the relevance
factor R

* Increase the quality of the search engine platform itself, such as improve
on usability, reduce response time for processing a user’s query, etc.
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* Consolidate search results from several search engines to increase the cov-
erage, e.g., MetaSearch.

» Merge with and acquire other search companies to increase the coverage
of the total indexed web pages.

* Reduce the negative impact of advertisements on the search results and

searchers.

* Offer free service to searchers and make money from other sources.

Analysis of the Search Engine’s History of Development

The Early Stage

Today, there are only a few major search engines in the market. From U.S.
search engine market share data in June 2011, Google was in a dominant position
with 84.58% market share, Yahoo had 8.13%, Bing had 5.38%, and the rest had no
more than a 1% market share (KARMA SNACK, 2011). In the early stages of the
search engine history, the market was very fragmented. There were many search
engine platforms in the market, many of which no longer exist today. Due to the
limitation of technologies, each search engine only covered a small portion of the
total web space, and searchers may have used multiple search engine platforms dur-
ing one query session (Bradlow & Schmittlein, 1999; Lawrence & Giles, 1999). For
example, in 1997, Yahoo led the market with around 34% market share, Infoseek
had 18%, Excite had 17.6%, Lycos had 11.4%, Altavista had 10.9%, Webcrawler
had 7.4%, and there were many of others with smaller market shares (Gandal, 2001).

To explain this with the model we built in Figure 2, let’s assume that there are
two search engine platforms: SE/ and SE2 and they have same quality Q and same
relevance factor R. Let the sets of web pages indexed by these two search engines
be . If the searchers only use one of the search engines, as shown in Figure 3, the net

benefits are as follows:
NB,=(1-ypaQ +ypRIM | - C,
NB, = (1-y)aQ +yBRIM,| - C,



132 Journal of Business Strategies

Figure 3
Searchers Only Use One Search Platform

<+—»| Search Engine

A
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Searchers only use search engine platform 2
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If the searchers use both search engines for their queries at the same time, as
shown in Figure 4, the net benefit will be

NB = (1-9)aQ +yBRIM| - C, - C,
So NB - NB, = yBR(M| - [M,|) - C, = yBR(IM, U M,| - |M,|) - C,

When M, and M, each is a small subset of S, and there is not much overlap
between them, |[M, U M | = |M | + [M,|. So NB - NB, = yBR|M,| - C,. Since most of
a searcher’s value comes from the indexed web pages, yBR|M,| - C, > 0. So we have
NB - NB, > 0, similarly we have NB - NB, > 0. In this case, searchers would use both
search engines to conduct the same search query.

When M, and M, is a large subset of S, we have [M | = |M,|= | M, U M,|=S|.
So NB - NB,= C, < (. Similarly we have NB - NB, < (.. In this case, searchers would
only use one search engine to conduct the search query.

The same deduction applies to the case with more than two search engines,
and the case in which different engines have different quality and relevance fac-
tors. So in the early stages of search engine history when the coverage of each
individual search engine was low compared to the whole web space, the searchers
could derive more value by using multiple search engines at the same time. Also, a
MetaSearch engine could offer greater values to searchers by combining the search
results from several other search engines. The entry barrier was also low due to the
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limited coverage of search engines in the market. A new search engine could bring
additional value to searchers since it could improve on the coverage of the indexed
web pages.

Based on the above analysis, we can tell that the searchers were multi-homing
since they tended to use multiple search engines at the same time in the early stage
of the search engine history. With the advancement of technology, search engines
could greatly improve on the search relevance and the sets of indexed websites. M,
and M, can then be increased to close to S, so [M | = |M,| = [M, U M,| = |S]. In this
case, NB - NB, < 0 and NB - NB, < (. In this case, searchers would use one search
engine to conduct a search query. So the tendency of multi-homing is low when the
each search engine can cover most of the web.

Figure 4
Searchers Use Both Search Engine Platforms

<+—»| Search Engine

A

How Google Became Successful and Why it’s so Powerful

Google is a latecomer in the search engine market. It was founded in 1998 and
rose to prominence in 2000 for its advanced technology. Google invented PageRank,
an algorithm used by its search engine to assign a numerical weighting to a web
page to indicate the importance of that page in the web space (Hammonds, 2003).
PageRank greatly improved the relevance factor R of Google’s search engine and
this greatly improved the relevance of the search results. The improvement in search
relevance also helped Google to display the advertisements to the searchers that they
are likely interested in. Google also invested massively in the search infrastructure.
It built its own servers from components it bought directly from their manufacturers.
According to Drummond, Google now operates the world’s largest distributed com-
puter system (VentureBlog, 2010). These investments enabled Google to index and
store a much larger set of web pages than its competitors could. So Google greatly
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increased the size of M, and thus increased |M|/|S|. The technology investments
also enabled Google to process search queries much more quickly. It was reported
that an average search query used to take 3 seconds, and Google optimized it to 0.2
second (Hammonds, 2003). Compared to the search engine platforms on the market,
Google’s search engine platform had better comprehensive quality: it had a very nice
and neat user interface with a single search box, it could process a search query very
quickly and show the results in no time, it kept the indexed pages up to date, and it
showed the advertisements to the right hand side of the search results so the search-
ers won’t be disturbed by advertisement. Google’s search engine also had a much
larger relevance factor R, and larger set of indexed web pages M. All these factors
enabled Google to offer a much larger net benefit to searchers, and searchers quickly
moved to Google and chose Google as their favorite search engine. In 2002, Google
surpassed Yahoo and became the No.1 search engine in the US (Hitwise).

Google has experienced exponential growth in the past ten years and it has
been successful in maintaining and strengthening its leadership position. In 2010,
Google had 72% search market share in the US. Google has also expanded into other
countries and has been successful. Except for a few countries, Google is the leading
search engine platform across the world (VisualEconomics, 2010).

Can Other Search Engines Surpass Google?

Zhao and Tse (2011) pointed out several key advantages of the two-sided
markets model compared to the value chain model. One of the key advantages of
the two-sided markets model over the value chain model is that the positive cross
network effect between the two sides of the two-sided markets model can help the
market leader to keep its lead position. It’s a lot harder, if not impossible, for a new
entrant to a two-sided market to catch up and surpass the market leader (Zhao & Tse,
2011).

As we have described earlier, the general search engine business model is
a two-sided markets model, but a special one. The specialness lies in the fact that
every search engine has access to all the publicly accessible web space. As long as a
web page is publicly accessible, a search engine can index that page and make it part
of the search engine’s set of indexed web pages. Because of this specialness, there is
no chicken-and-egg problem for a search engine platform with a good search tech-
nology. A new entrant search platform can index a large set of web pages to build
one side, and attract searchers to join the platform to build the other side. So the

lead search engine does not have the advantage over new entrant in terms of having
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a large set of indexed web pages, because the new entrant can index a comparable
large set of web pages. Whether a searcher joins a search platform or not depends
on the search platform’s comprehensive quality and relevance factor. In this sense, a
general search engine business model is similar to a value chain model. For example,
if a new search engine platform can invent a new and much better search technol-
ogy than Google’s, it will greatly increase the comprehensive quality and relevance
factor. Since it can index the same amount of web pages, it can offer searchers much
greater net benefits than Google can. Since the switching cost is zero, the search-
ers will move away from Google to join this new search platform and Google will
lose its market lead position. Once the searchers have moved away from Google,
advertisers will move away too due to the strong positive cross network effect the
searchers have on the advertisers.

Based on the theory proposed by Zhao and Tse (2011), Google needs to
introduce a new positive cross network effect to its search platform to help keep
its lead position. This is exactly what Google has done. As shown in Figure 5,
Google has attracted partner web sites to join its platform. The partner web sites
are independent third party web sites, and each has its own user base and has ac-
cumulated some site traffic. Since Google is the leading search engine platform and
there are many advertisers on Google’s platform, the partner sites can monetize
their site traffic by working with Google. Through Google’s platform, the partner
sites can display Google advertisements to users who visit their sites. For advertis-
ers, they benefit from partner sites since they will reach to users beyond Google’s
own user base. There are strong positive cross network effects between advertisers
and partner sites. Google has created a win-win situation for them. Based on our
theory, the strong positive cross network effect between partner sites and advertis-
ers will help Google keep its lead position. By attracting partner sites to Google’s
platform, Google’s customers include not only searchers who go to Google directly,
but also those who visit Google’s partner sites. In 2010, 31% of Google’s advertis-
ing revenue was from its partner sites (Google, 2010). The strong positive cross
network effect between partner sites and advertisers helps Google to maintain and
strengthen its lead position and makes it a lot harder for its competitors and new
entrants to surpass it.

The most recent and powerful challenger of Google is Bing, owned by Micro-
soft. Bing is an improved search engine compared to MSN search. It offers a similar
user interface and has comparable response time to Google. So Bing and Google
have similar comprehensive quality Q. As for search relevance, some people believe
Bing’s search results are better, some believe Google’s search results are better, and
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some believe they are similar (Chou, 2011; Finin, 2009; Kopp, 2011; Parr, 2009;
Pogue, 2009). Since it’s hard to differentiate the results from Google and Bing, we
can consider that Bing has comparable search relevance factor R as Google. Also,
Google has larger size of indexed web pages than Bing, so Google has larger M
(Kunder, 2010).

Based on our model, Google would offer larger net benefit than Bing could
offer to searchers. Therefore, Bing will not be able to replace Google as the leading
search engine. However, since it improved a lot over MSN search and the market
share of MSN was low, Bing would be able to increase Microsoft’s search market
share, and this is what had happened since its release in June 2009 (McGee, 2010).

Figure 5
A Search Engine Two-sided Market Platform with Partner Web Sites
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Analysis of Google’s Failure in China and Korea

Google’s Failure in China

Google established its leadership position in the search engine market in the
US in 2002 and has been successful in strengthening its lead position and expanding
into many other countries outside the US. Powered with cutting-edge technology,
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huge financial resources, intellectual property and a track record of success, Google
was considered almost insurmountable when it entered Chinese search market in
2006. Google thought it would conquer Chinese search market the same way it did
in other Western countries. Even though Google has achieved huge success in many
markets outside the US, it failed to compete with the local Chinese search engine
company Baidu. In 2010, Baidu held 63% market share in Chinese search market,
compared to Google’s 27% (MarketTheGlobe, 2010).

Baidu was founded in 2000 when the Chinese Internet was just beginning to
burgeon. It successfully established its strong position by offering something that
Google did not offer initially: links to pirated songs, TV shows and movies from
Chinese web sites. Baidu claimed this was legal because the media files were not on
its own computers. Google did not offer a similar service until 2009, when it finally
introduced a free online music service with the permission of the music labels, but it
has never managed to make up the lost ground (Barboza & Stone, 2010). Even after
Google introduced the free music download service, the service was often problem-
atic (Salibra, 2010).

Daltorio (2010) attributed Google’s failure in Chinese market to its neglect of
the most important rules of any business: Know your market. Google tried to impose
its Western vision of the web onto the Chinese Internet users and ended up creating
a mess for itself and easy profits for local competition. Its arrogance made it ignore
free music downloads, the popular service that Baidu offered and Chinese Internet
users valued. Also, Daltorio (2010) pointed out some facts that showed Google ex-
pected Chinese users to adapt to it, instead of adapting itself to Chinese users. For
example, the US search box did not fit Chinese characters very well and Google did
not bother learning that Chinese Internet users spend most of their online time on
entertainment- as compared to Europeans and Americans, who use it more for work-
related purposes.

In this section, we will use the two-sided markets model to model Google
and Baidu’s competition and explain Google’s failure in Chinese search market.
Figure 6 shows the competition between Google and Baidu in the Chinese local
search market. In above sections, we simply assume that the indexed web pages
are homogeneous and they are equally likely to be accessed by search users. This
assumption is valid when we analyze a single homogeneous market in which users
have the same needs and do similar search queries. But in reality, users in differ-
ent markets may have quite different preferences and queries. Chinese users are in
a different market segment from users in the US and Western countries, and they
place more value on Chinese language contents and related services. For example,
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Chinese users may search for free MP3 music download, some local movie stars or
historical figures, and the Western users don’t. To analyze the competition between
Google and Baidu in Chinese search market, we divide the indexed web pages into
two categories: web pages with Chinese language contents and web pages with
Non-Chinese language contents, as denoted by S and §’, respectively. M, denotes
the web pages with Chinese language contents indexed by Google, M, denotes
the web pages with Chinese language contents indexed by Baidu, M B refers to the
web pages with Non-Chinese language contents indexed by Google, M’, refers
to the web pages with Non-Chinese language contents indexed by Baidu. As we
have described earlier, Baidu knows more about the Chinese users and offers more
Chinese language contents and related services to the Chinese users compared to
Google, so [M,| >> |M |. Since Google has a strong position in the US and Western
countries, |M 'g| > |M',|. Here we also define p, the probability that a Chinese user
searches for Chinese language contents. / - p will be the probability that a Chinese
user searches for Non-Chinese language contents. p will be close to one since
most of the times a Chinese user searches for web pages with Chinese language
contents.

Figure 6
Google vs. Baidu

S': Web pages with Non-Chinese language contents

Google China

Chinese Users

Baidu

S: Web pages with Chinese language contents
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We define:

NBg,C :net benefit of a Chinese search user if search through Google’s search
engine

NB, . :net benefit of a Chinese search user if search through Baidu’s search
engine

ng :quality of Google’s search platform for Chinese users

Q,. :quality of Baidu’s search platform for Chinese users

Rg’m :relevance factor of Google’s search platform for web pages of Non-
Chinese language contents

Rg,c :relevance factor of Google’s search platform for web pages of Chi-
nese language contents

R, . :relevance factor of Baidu’s search platform for web pages of Non-
Chinese language contents

R,  :relevance factor of Baidu’s search platform for web pages of Chinese

language contents

Since Baidu’s search platform is more tailored to Chinese local users, we

have Q, > Q . Since Google has better general search technology and higher rel-
b,c gc

evance factor, so Rgnc > R, , but for web pages with Chinese language contents,

b,nc?

Baidu has an advantage since it knows better about Chinese language, characters,

and culture, so R <R, .
gc b,c

Then we have

NB,, = (1-7)aQ, +B((1- pIR,, |M'| + pR M)

g

NB;,’L. = (] - y)anyL- + VIB((I _p)Rb,m’|M,b| +pry('|Mh‘)

p and is close to 1, so we have

NB, - NB,, = yBp(R, IM,) - R M)

< 9B(R, IM,| - R, M)

> PR, (M| - [M,])
>0
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Similarly we can have

NBb,c ~ Rb,c|Mb| >

NB,, Rgc Mg\

So we can see that Baidu’s search engine platform offers much greater net
benefit to Chinese local users, compared to Google’s search engine platform. This
is why Baidu won over Google and became the leading search engine platform in
China.

Similarly, we can derive that Google’s search engine platform offers much
greater net benefit to Western country users, or those who have needs similar to users
in Western counties. This is why Google is so successfully in the U.S. and Western
countries.

Even the Chinese local users are not homogeneous. Different segments of
Chinese users have different preferences. Google is the preferred search engine
among highly educated Chinese, particularly those who have studied in Western
countries (Wang, 2010). This observation complies with our model, in which Google
offers larger net benefit to Western users and those who have similar needs as West-

€rn users

Google’s Failure in Korea

Google started its Korean site in 2000, much earlier than the time when it
entered Chinese search market (Herman, 2006). In 2010, ten years after Google’s
entrance to Korean search market, Google still did not have a strong foothold in Ko-
rea. Google was reported to only capture 4% of the search market in Korea (Bonfils,
2010). The top three are Naver, Daum, and Nate, all local companies in Korea. They
have market shares of 62%, 21%, and 10%, respectively (Bonfils, 2010).

Naver was founded in 1999, and became the leading search engine in 2003
(Chun, 2007). It has been able to strengthen its lead position since then, and has
become the dominant search platform in Korea. Naver’s success is often attributed
to its popular knowledge sharing service, which was launched in 2002. The knowl-
edge sharing service allows Naver users to post questions on any subject to its site,
and select the best answers from those provided by other Naver users. In 2007,
44,000 questions were posted by Naver users and 110,000 answers were received
each day, making Naver the world’s fifth largest search portal (Choe, 2007). Naver’s
knowledge sharing service was copied by other Internet companies and has become

the must-have feature for Internet portals in Korea. The Internet portals keep the
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questions and answers in their private databases not shared with other portals or
with search engines like Google. When a user conducts a web search, the search en-
gine yields relevant items from its own Q&A database along with traditional search
results from web pages on the Internet (Choe, 2007). By July 2007, Naver’s user-
generated database had accumulated 70 million entries (Choe, 2007).

Why has Google, the most powerful search engine on this planet with the
most advanced technology, huge financial resources and well-known brand name,
only captured a mere 4% of search market share in Korea ten years after its entrance?
Google’s failure in Korea has some similarities and differences compared to its fate
in China. As in China, Google competes in a market with quite different language,
culture in Korea compared to the US and Western countries. One example is the
design of the home page of the search site. Google’s bare bone design of home page
with a single search box is very popular in Western countries, but in Korea, people
like web pages with rich contents. Korean users prefer Naver’s way of homepage
design, a page with detailed category listings, animated pictures, online shopping
and new headlines so users can find a lot of information on one page easily (Herman,
2006). Google tried to impose the same minimal design of web page to Korean users
but it failed to do so. Recently, almost ten years after Google’s entrance to Korea,
Google Korea changed its home page design to be more like other Korean local web
sites, to cater for the preferences of Korean users (QUT, 2010).

One key difference of Korea’s search market compared with China and West-
ern countries is the lack of Korean language contents (Herman, 2006). When Google
entered Korea, the number of web sites in Korean language was relatively small,
compared to web sites in English and Chinese. With this unique characteristic, no
matter how powerful Google’s search engine is, there are not enough Korean lan-
guage contents for Google to search on to satisfy Korean users. Google’s strength is
to find the answer when the content is rich, but this is not the case in Korea. Google’s
advantage in advanced search technology was greatly reduced. Naver’s knowledge
sharing service helped it to combat the lack of Korean language contents on the web.
By leveraging the user-generated contents, Naver can better satisfy the users who
search for information on the Internet.

Next we will apply the two-sided markets model to analyze the competition
between Naver and Google Korea to show that Naver offers greater net benefit to
Korean users compared to Google Korea. In previous sections, we always assumed
that all search engines have equal access to all the web sites on the Internet. In the
competition between Google and Naver in Korea, it is not the case. Besides the pub-
licly accessible web sites in Korean language, there is some proprietary database that
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is owned by one company and is not shared with others. As in Naver’s case, Naver
has its own knowledge sharing database that holds large number of questions and
answers and it does not share with other companies. We model the competition be-
tween Google and Naver as a two-sided market competition in Figure 7. M denotes
the pages in Korean language that are publicly accessible, M denotes the contents
stored in Naver’s private database that only Naver’s users have access to. In the
early stage, since there were not enough web sites in Korean language, M, was pretty
small. M was initially zero, but it has grown very fast and today M has a lot more
contents than M, Google only has access to M, Naver has access to both M, and M .

Figure 7
Google vs. Naver

Google Korea |+———*
+

+
Korean Users

We define

Naver -

NB,: the net benefit of a Korean user if use Google’s search platform
NB  : the net benefit of a Korean user if use Naver’s search platform
0, : quality of Google Korea’s search platform

Q. :quality of Naver’s search platform

R :relevance factor of Google Korea’s search platform on Korean con-
tents

R :relevance factor of Naver’s search platform on Korean contents

R’ :relevance factor of Naver’s search platform on its own private data-
base
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So we have

NB, = (1-7)aQ, + ypR M|
NB, = (1-7)aQ, + yBR M| + R'|M)

Based on our analysis above, Q is larger than Qg since Naver knows more
about Korean language and culture and can better cater for the needs of Korean
users. Rg has about the same value as R because Google has advanced technology
in search in general contents but Naver knows more about Korean characters, and
contents. v is large due to the strong positive cross network effect. At the early stage
of the competition, |MI | was small due to lack of Korean language contents on the
Internet, [M | was close to zero since the service was just launched and there were
not much contents.

So we have

NB, = (I -p)aQ, + R IM |
NB, =(1-p)aQ, +yBR, M|

NB, would have similar value as NB , meaning that Naver’s understanding
of Korean users, language, and culture offsets Google’s technology advantage in
search. With the launch of the knowledge sharing service by Naver, we have ob-
served exponential growth of this service and [M | has become larger and larger.
|M] | also grew since more web pages in Korean language became available, but at a
much slower pace, because knowledge sharing service has been so popular in Korea.
By July 2007, Naver’s user-generated database had accumulated 70 million entries
(Choe, 2007). Even though we could not accurately estimate the value of [M | and
|M |, it is reasonable to estimate that |M | quickly surpassed |Mp| and has widened
the gap since then, thus we have [M | >> |M |. So we have NB >> NB . That means
Naver can offer much greater net benefit to Korean users compared to Google Korea
after it has accumulated a lot of questions and answers in its private knowledge shar-
ing database. This explains Google’s failure in Korea.

Another observation about Google Korea is that it not only failed to be the
market leader, but it was also left far behind. Google Korea is the No. 4 search plat-
form in Korea. Besides Naver, Daum, and Nate, the No. 2 and 3 search platforms,
also offer knowledge sharing service and have their own private knowledge sharing
databases, though not as large as Naver’s. So Daum and Nate can achieve a similar
competitive advantage over Google Korea with their knowledge sharing services
and thus they have greater market shares.
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Proposed Strategies for Search Market Leaders

Based on the mathematical model and our two-sided markets model analysis
for the search engine market competition in previous sections, we propose the fol-
lowing strategies for Google and local market leaders.

Strategies for local market leaders

* Don’t copy Google’s way. Understand local customers and make the site

tailored to them.

e Offer other services that local customers value and that can increase the
stickiness.

» Work with local partner web sites to extend customer base beyond searchers
coming to its own site and include those searchers coming to its partner web
sites.

* Offer a service that can build a private database that is only accessible from
its own site. For example, add a knowledge sharing service.

+ If it already has such a service and is open, make it closed.

 Leverage existing customer base and build new two-sided markets platform
with strong positive cross network effect.

Strategies for Google
* Continue to maintain and strengthen leadership in search technology.

* Catch up in search technology in other languages such as Chinese and Ko-
rean.

¢ Understand customers in each market and offer service that is tailored to the
needs of local customers in each market.

» Work with local partner sites to extend customer base beyond searchers
coming to its own site and include those coming to its partner web sites.

* In a local market that lacks contents in local language, build a knowledge
sharing service for people to get answers to their questions.

 Offer service that can build a private database that is only accessible from
its own site. For example, knowledge sharing service.

» Leverage its dominant position in the US and Western countries to better
serve local merchants/businesses.
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¢ For example, some Chinese and Korean local companies may want to
expand to markets where Google is a search market leader, so Google has
an advantage in helping them compared to Baidu and Naver.

* Leverage existing customer base and build new two-sided markets platform
with strong positive cross network effect. For example, Google Android,
Google Checkout, Google AdSense.

Conclusion and Discussion

Google has achieved huge success in the US and Western countries but failed
to compete in some major Asian countries such as China and Korea. In this paper,
we modeled the search engine market as a two-sided market to analyze the search
engine market competition, and applied the two-sided markets model to analyze the
competition in various scenarios.

First we pointed out that the search engine market is a special type of two-
sided market. The specialness lies in the fact that all search engines have access to
all the publicly accessible web pages, so a search engine can easily overcome the
chicken-and-egg problem by indexing a large set of web pages. Given this special-
ness, a general search engine market competition is similar to the competition in a
market with a value chain model.

We then used the two-sided markets model to analyze and explain the market
competition in the early stage of the search engine history, why Google could emerge
as the market leader, and why Google is so powerful. In the early stages of the search
engine history, each search engine only covered a small and different portion of the
total web space. Through the model analysis, we showed that searchers could derive
more value by using more than one search engines during one search query. This is
why multiple search engines could co-exist in the early stage of the search engine
history. Google, a late comer in the search market, with advanced search technol-
ogy, greatly improved the search relevance and thus rose to dominance. Google also
worked with partner web sites to build a new two-sided markets platform, AdSense.
We pointed out that this strategy would introduce strong positive cross network ef-
fect between partner web sites and advertisers and thus help strengthen Google’s
market lead position. In general, we suggested that a search engine market leader
should create new two-sided markets platform with strong positive cross network
effect by leveraging its existing customer base.

Next we applied the two-sided markets model to analyze Google’s failure in
China and Korea. In Chinese local search market, Baidu has an advantage in under-



146 Journal of Business Strategies

standing the Chinese local users and offers services that the Chinese local customers
value. Baidu also has advantage in Chinese language. Chinese users are in a differ-
ent market segment and Google’s advantage in general search technology and huge
indexed web pages lost value in this market segment. Failure to understand Chinese
local users and provide services they value is one of the critical reasons for Google’s
failure in China.

Google’s failure in Korea is different from its experience in China. Compared
to the US and China, there were not enough contents in Korean language when
Google entered Korean search market. To fill that gap, local search company Naver
offered knowledge sharing service, which allows the users to post and answer ques-
tions online. The online knowledge sharing service grew rapidly and enabled Naver
to provide better search results compared to Google, who only had access to the
public web space. In general, when the contents on the Internet are scarce, building
a knowledge sharing service and keeping it closed will give a search engine platform
an advantage over its competitors.

In the end, we proposed some strategies to Google and local search market
leaders on how they could maintain and strengthen their leadership positions in their
respective markets. One key strategy is to build a new two-sided markets platform
with strong positive cross network effect by leveraging existing customers.

The paper has some limitations. One limitation of our analysis in this paper is
that we make quite a few linear assumptions on the functions used in the model. This
won’t impact the results in this paper since a linear function is a monotonic increas-
ing function. But a more complex function could improve and make it more realistic.
For example, we assume that g(M) is a linear function to simplify the analysis. But
in reality, the marginal value of M decreases. When M is large, the same amount of
increase in M would have much less impact on the value searchers derive compared
with the case when M is small.

In this paper, we devised strategies for search engine market leaders. Future
potential topics include developing strategies for new entrant search engine compa-
nies and discussing how a new entrant search engine company should compete in
a search engine market under different market conditions. Another future potential
research topic is to examine other countries in which Google does not have leader-
ship position, to understand why that happened and derive some insights from that.
Did Google fail with similar reasons as in China and Korea, or did something dif-
ferent happen?
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