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Abstract

Economic backwardness often influences the growth of firms in developing countries. In this
paper, we investigate the growth conditions and paths available for latecomers competing with
first movers. Employing the concepts of boundaries of the firm and the disadvantage of
backwardness, we present a case study of China's mobile handset industry and proceed to
develop a simple model. We find that although significant disadvantage does not allow
latecomers to grow, there are possibilities for changing the conditions of growth if latecomers can
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1. Introduction

Economic backwardness has conflicting effects in the form of both advantages and disadvantages.
Backwardness represents a difference in entry timings between first movers and latecomers, and this
difference yields a positive effect for the latecomers, namely the advantage of backwardness, and a
negative one, namely the disadvantage of backwardness,. If firms in developing countries were to
have only advantage or advantage over disadvantage, there would be no problem concerning the
growth prospects for latecomers, at least from the viewpoint of timing. This is not the case
unfortunately. Evidence is available to show that backwardness blocks the emergence and growth of
latecomers, and influences their growth paths.

As will be seen in the following chapter, Chinese local firms in the mobile handset
industry demonstrate the validity of the above contention. While they have been generally growing,
we cannot be so optimistic when we check their growth paths in detail, and behind the growth lies a
challenge. When they entered the market after the end of the 1990s, local firms, namely latecomers,
had not yet created the ability to develop and design new products. This has meant that they have
focused their core business strategies on sales and marketing activities, and not on development and
manufacturing. At the time when local firms were establishing themselves, foreign-affiliated firms,
which can be characterized as first movers, had not focused on sales and marketing. Their unique
strategy made it possible for local firms to grow rapidly within a short time after entering the market.
At the same time, development and design ability is becoming increasingly important as a means
whereby both foreign-affiliated firms and local ones can create competitive advantage, and local
firms are now suffering because of an absence of this ability. Many local firms have tried to develop
their own development and design capability, but so far without success. The development of new
products is a complicated process and lack of development and design experience has often blocked
further growth.

This tendency for local firms to lack development ability is apparent not only in China’s

handset industry but also, broadly speaking, in the country’s indigenous electronics industry. For



example even in the local flat-panel display industry which is at present undergoing rapid growth,
the same problem exists insofar as Chinese firms do not have the core technology for launching new
products in fierce competition with their local rivals and with foreign-affiliated firms. Latecomers
must create the ability essential for competitive strength, but because of the disadvantage of
backwardness effect, they find it difficult to emulate the first movers, a point that will be explained
in the following chapters, in which we discuss the difficulty of achieving growth under the
disadvantage of backwardness.

To capture the behavior of the firm — in other words to investigate the relative importance
that enterprises attach to development, manufacturing, and sales and management - we focus on the
boundaries of the firm. A product consists of many parts and services, and boundaries differentiate
whether a firm makes a part or service by itself or whether it buys the part or service from another
firm in the market. That is to say, the boundaries of firms represent selections concerning
make-or-buy in a supply chain. We can capture the difference in business activities between the first
movers and the latecomers through this concept of boundaries.

The mechanism of boundaries has been developed mainly through the seminal studies of
Grossman and Hart (1986) and Hart and Moore (1990). When we consider a transaction between a
buyer and a seller, the boundaries are determined as follows. Even if the buyer asks the seller to
invest a human asset, or a relation-specific asset, to operate a physical asset efficiently, it is unable to
circumvent a hold-up problem due to the incompleteness of the contracts concerned. The buyer,
therefore, has to own the physical asset in order to maximize the investment of the human asset. This
ownership means an integration of the seller’s business activity with that of the buyer and
consequently, this is called the property rights approach.

The existing concept of boundaries, however, includes only the division-of-labor
relationship between buyers and sellers and for this reason, the concept cannot express the
competitive relationship between first movers and latecomers. We need a fresh approach that
combines the concept of backwardness with that of boundaries.

Backwardness means that latecomers can by-pass the experiences that have been



undergone by first movers during the process of their creation of competitive strength. As has been
mentioned above, this has conflicting effects for latecomers. One of effects is economy in the use of
time, which can be considered an advantage of backwardness. Gerschenkron (1962) has pointed out
the existence of this advantage, provided that developing countries satisfy certain conditions for
economic development. If however the accumulation of experience can be applied to business
activities, by-passing experience reduces competitiveness if latecomers merely follow the same paths
as those followed by the first movers. In such circumstances, firms suffer from the disadvantage of
backwardness. Lieberman and Montgomery (1988, 1998) have characterized the effect as the
first-mover advantage.

A framework composed of boundaries and backwardness, then, leads us to the following
prediction. Even if the latecomers wish to integrate their economic activities, their decision cannot
become a reality in cases where they encounter considerable disadvantages of backwardness.. In this
paper, we discuss this situation and examine the possibilities of growth for latecomers.

The rest of this paper is organized as follows. In the next chapter, we explain the behavior
of local firms in the Chinese handset industry. In chapter 3, we investigate the behavior of the firms

in theoretical terms. Lastly, we draw our arguments together into a conclusion.

2. Growth and Stagnation in China’s Handset Industry

2.1. Outlook

China's handset industry has grown impressively, especially since the end of the 1990s. On the

1 A comparison between these studies is not so simple, because Gerschenkron’s analysis was carried out
at country level, while those of Lieberman and Montgomery were done at the level of the firm.

2 See Lou (2003), Imai (2006), Kimura (2006, 2007), Shanghai Caijing Daxue Ketizu (2006), Shiu and
Imai (2007), Marukawa (2007), Marukawa et al. (2006, 2007) for details of the development of the



demand side, about 60 million users have joined China's mobile-phone network every year since the
end of the 1990s, and by September 2007, the total number of users amounted to more than 520
million people.> Mobile phones are nowadays used by about 40 percent of the population. Although
penetration rates in the major cities are reaching saturation point, China's handset industry continues
to grow because of an increasing replacement demand, the exploitation of new markets in local cities
and rural areas, and a rising overseas market.

Since the 1990s, and against this backdrop of demand expansion, local firms have raised
their output of handsets. In the 1990s, the Chinese market was dominated by foreign-affiliated firms,
and at that time, about 80 percent of the market was held by Motorola (United States), Nokia
(Finland), and Ericsson (Sweden, at present Britain in the form of Sony Ericsson).* In 1999, the
Chinese government, concerned lest Chinese firms might fail to seize the opportunity of demand
expansion, introduced an industrial policy that fostered the growth of the local handset industry. The
policy included a license system, the provision of a subsidy to local firms for research and
development expenditure, and local content legislation aimed at the foreign-affiliated firms. The
license system, in particular, helped local firms to enter into the market. As a result, the scale of
production of the Chinese firms, which was about one million handsets in 1999, expanded to 50
million handsets in 2003.

Although local firms suffer from inadequate technological capability, they have grown by
employing a sales-and-marketing-oriented strategy. They finally entered the market with the help of
the industrial policy, and many of them were unable to develop and manufacture handsets

independently. Consequently, their basic strategy was to buy handsets from outside firms and sell the

handset industry.

% China also has the Chinese PHS (Personal Handyphone System), but this is categorized as a fixed-line
phone service in China. For an understanding of the mobile communications system in China, this service
cannot be ignored, but for our particular purposes, we are not concerned with the handset industry as it
relates to the PHS.

* The Chinese government also facilitated a nationalization project and achieved it in technological terms.

Commercialization, however, has not enjoyed a similar degree of success (Lou 2003).



products under their own brand name.> They mainly bought simple models which, being equipped
with only a narrow range of functions, differed from those produced by the foreign-affiliated firms.
These handsets were supplied mainly by OEM/ODM (original equipment manufacturer/original
design manufacturer) firms in South Korea and Taiwan. Being dependent on outside firms for their
supply of handsets, the Chinese local firms focused their business activities on sales and marketing.
Using their own advantages of familiarity with local conditions, they designed handset cases that
suited Chinese consumers' preferences, and they constructed sales channels to increase sales and to
stabilize prices. Compared with the foreign-affiliated firms, local firms put more business resources
into sales and marketing activities.

This unique strategy helped local firms to achieve rapid growth within a short time of
entering the market. Thus local firms boosted their total market share from 5.3 percent in 1999 to
52.9 percent in 2003. Table 1 shows the market shares of the major foreign-affiliated and local firms.
The major local firms, such as Bird and TCL, increased their shares until 2003 as opposed to the
major foreign-affiliated firms, such as Motorola and Nokia, whose market share shrank.. In
particular, Bird and TCL increased their market shares by focusing on a strategy that has given
emphasis to sales and marketing. In short, local firms have made an important contribution to the
diffusion of mobile communications services by selling simple models at lower prices and by

employing a unique business strategy.

> Some of local firms, which introduced technologies from foreign-affiliated firms, manufactured

handsets by CKD/SKD (complete knock down/semi-complete knock down).



Table 1. The Market Shares of Major Firms, 1999-2006

Unit: percent
1999 2000 2001 2002 2003 2004 2005 2006
Foreign-affiliated firms

Motorola 39.4 35.4 29.3 28.5 9.3 8.9 13.3 24.1
Nokia 32.3 25.1 22.3 18.2 111 15.0 23.8 33.6
Seimens 6.0 8.1 9.7 4.7 2.5 14 n.a. n.a.
Sony Ericsson 6.4 9.2 6.5 2.1 1.1 2.9 4.1 7.4
Samsung n.a. n.a. n.a. n.a. n.a. 8.3 9.6 9.0
Philips n.a. n.a. n.a. n.a. n.a. 2.8 n.a. n.a.
Local firms

Bird n.a. 3.2 6.4 9.9 14.2 10.2 6.1 4.1
TCL n.a. 1.0 3.0 8.7 11.2 6.5 3.7 1.9
Konka n.a. n.a. n.a. n.a. 6.2 5.8 2.8 25
Lenovo n.a. n.a. n.a. n.a. n.a. n.a. n.a. 4.7
Amoi n.a. n.a. n.a. n.a. n.a. n.a. n.a. 4.1

Notes: 1. The sources for 2005 and 2006 are differ from the others.
2. The market shares of Sony Ericsson before October 2001 are the shares of Ericsson.
Sources: Ministry of Information Industry of P. R. China for 1999 to 2004, Norson Telecom
Consulting for 2005, and Analysys International for 2006.

In recent years, however, changes in the Chinese business environment have meant that the
focus of competition among firms has moved from sales promotion to product development
capability. As a result, after 2003, the development of local firms began to stagnate, as is clear from
Table 1. The changes in the business environment have been fourfold. First there has been a change
in the competition strategy of the foreign-affiliated firms, which have widened their product range to
cater for the low end of the market and which have strengthened their sales forces in provincial cities
and rural areas. Second, new local firms have continuously entered the market. The entry of local
firms who have been following the same strategy as those already present has greatly intensified
competition among all of the Chinese firms. Third, there has been a change in consumers’
preferences. Replacement demand has increased, and moreover consumers have begun to prefer
advanced, multifunctional handsets to ones with a narrow range of functions. Fourth has been a
diversification in sales channels. Large electronics stores and telecommunications carriers also have

begun to sell handsets through their retail outlets. These changes have reduced the advantage



hitherto enjoyed by local firms in respect of sales networks and marketing.

2.2. The disadvantage of backwardness

For the above reasons, since 2003 or thereabouts, the focus of competition in the industry has moved
from sales and marketing to development and design. It has begun to be important for local firms to
build up a development and design capability equal to that possessed by their foreign-affiliated
counterparts. But, as will now be explained, latecomers attempting to integrate these activities
encounter a conflicting effect of backwardness.

First of all there is an advantage of backwardness, and the advantage includes technology
maturity. The second-generation mobile communications system, Global System for Mobile
Communications (GSM) that broadly prevailed in China had already been commercialized in the
middle of the 1990s in Europe, therefore some key components such as IC chips and basic software
could be modularized as platforms.® Major chip vendors supply their own platforms, and the major
foreign-affiliated handset manufacturers, including for example Nokia, Motorola, also use them to
develop new products. The handset manufacturers, therefore, do not need to independently develop
the key components for new-product development, as these have already been developed by other
manufacturers. In addition, the latecomers have another advantage, this time on the market side.
There already exists a high-end market created by the foreign-affiliated firms, therefore the
latecomers do not need to seek for directions in which to develop advanced and multifunctional
handsets.

On the other hand, local firms also encounter disadvantages of backwardness. Although
use of platforms has simplified the product structure to some extent, the technology of handsets is

nevertheless complex in comparison with that of other electronic products, such as desktop personal

® In addition to the GSM, the Code Division Multiple Access (CDMA ), developed in the United States,
is also being operated in China. The CDMA, however, has made little headway, the share of the GSM in
China being about 90 percent.



computers. Firms in the handset industry, therefore, need experience for development and design.
Furthermore local firms depended on a sales-and-marketing-oriented strategy shortly after their entry,
and accumulated little in the way of development and design experience. Consequently there is a
significant gap in the accumulation of experience between the first movers and the latecomers, and it
is this gap that caused stagnation, after 2003, for many of the local firms. In fact some local firms
left the industry altogether. It is clear, in other words, that many local firms have experienced the

disadvantages of backwardness more than the advantages.

2.3. The Boundaries of the Firm under Economic Backwardness

2.3.1. Outside orders

Because they have always suffered the disadvantages of backwardness, many local firms have
depended on outside firms for development and design (and manufacturing). Because local firms
have competed to obtain a development and design capability, an indigenous Chinese design house
industry has also emerged, and many local firms have abandoned OEM/ODM firms for the local
design houses.” The indigenous design houses have provided design services and handsets at lower
prices than those charged by the OEM/ODM firms in South Korea and Taiwan.

Local firms have always had to depend on outside firms, but their dependence is to some
extent the outcome of rationality. Outside orders can decrease the cost of product development.
Because the design houses accept orders from many local firms at the same time, they can bring
down the average cost per model. While this does not lead to diversity in the range of products that
rival local firms can offer, local firms can enrich their own product lineups by developing their own
versions of their rivals’ best-selling products, and for this reason too, it is rational to order from

outside.

" See Imai (2006) and Shiu and Imai (2007) for details of the specialized handset designers.



2.3.2. In-house activity

While small and medium local firms have depended on outside orders, the major local firms have
begun to try to develop and design new products by themselves. For example, Bird agreed a new
fifty-fifty joint development base with France's Sagem, and TCL, in an attempt to enhance its
development and design capability, virtually merged with the handset division of France's Alcatel.
However, merger and acquisition initiatives directed at foreign partners are never easy for any local
firm to carry through, and in any case there remain difficulties in mastering the platforms supplied
by chip vendors. For these reasons, most local firms, unfortunately, have not been able to improve
their business performance.

To cater for this kind of business environment, Taiwan’s MediaTech (hereinafter MTK)
has developed an easy-to-use platform for the Chinese handset market, and this has eased the
difficulties that local firms have encountered in development and design. The rate of acceptance of
the new platform among local firms jumped from 13 percent in 2004 to 71 percent in 2005. Many
major local firms, such as Bird, TCL, and Lenovo, have accepted MTK's platforms.

Employing this technological support from MTK, Lenovo, a major Chinese computer
manufacturer, has grown at a time when other local firms have stagnated.® This is largely because of
an intelligent strategy that has integrated development and design capability with sales and
marketing ability. Lenovo was one of pioneers in the use of the MTK platform, and while other
major local firms remained completely dependent on outside firms, Lenovo accumulated its own
development and design experience. Based on this approach, Lenovo seized its opportunity by
launching a rapid succession of new products that suited the Chinese market. In 2004, for example,
Lenovo changed its monochrome displays to color ones across its entire product range, and in 2005
launched handsets with an MP3 function at the time when this was becoming a popular feature.

All of the local firms, meanwhile, have begun to launch their own development and design

8 According to news issued at the time of writing, Lenovo, too, has undergone stagnation in 2007. The
implications of very recent changes in the Chinese business situation will be taken into account in a

subsequent paper.



initiatives. With tightening competition, local firms have been required to collect market information
and analyze it, and have had to accumulate skills and know-how for each separate model. By
contrast, the design houses are unwilling to invest human assets that can be utilized only for a single,
specific transaction because of the uncertainty concerning the transaction volume. Because of this,
local firms may also have to develop their own development and design activities should such
investment be advantageous for them in the future.

While it is clear that local firms are now having to build up their own development and
design capability, this is by no means an easy option, as is apparent among the major local firms.

This is because there is a significant gap in experience between the first movers and the latecomers.

Based on this case study of the Chinese handset industry, we now proceed to set up a model to

analyze the problem of backwardness.

3. A Model Analysis

3.1. Behavior of firms

In this chapter, we analyze, in simple terms, the growth of the latecomers. Our framework is formed
by boundaries of the firm and the backwardness that has been discussed in section 1 above. However,
we do not explicitly deal with the mechanism of incomplete contract here. We assume a situation in
which backwardness influences boundaries when the latecomers decide to follow the same activity
of the first movers. The growth conditions and processes of the latecomers are taken into account. In
applying the concept of backwardness on the boundaries of the firms, we employ Antras (2005) for

the framework of the boundaries.’

% Antras has applied the theory of boundaries, and has analyzed the conditions that cause the international

division of labor between a developed country and a developing one.

10



We consider an economy in which the first mover F and the latecomer B are
competing. The timing of market entry divides the firms into two types. Suppose each type uses only

human assets and produces a single final good Y .

The consumers have constant price elasticity of demand ¢« , and the demand function is

defined as follows:
y=Ap 9 0<a<l. @)
where p is the price of the final goods, and A >0 is a coefficient given exogenously.
Next we set the first movers’ behavior. Suppose that the first movers use the single human
asset K, and produce a final good. The production function is then defined as
y=xK, 7>0. 2)
where 7 is a coefficient. From Equations 1 and 2, the revenue R  of the first movers is
RF = ll"’z-"k‘f’ :
Suppose that the investment cost per a unit is C;. The first movers will then maximize the
following profit function:

" =271k —ck, .

The optimal price of the final good for the first movers pF is as follows:

pr=—1. @

The demand function of Equation 1 has a constant elasticity, therefore the price is marginal cost
divided by the elasticity.

Finally we set the latecomers’ behavior. Suppose that the latecomers use two kinds of

human asset, k,; and k., and produce a final good. The human asset Kk, isahomogeneous asset

that the first movers invest. By contrast, the other human asset K, is a heterogeneous one. The

heterogeneous asset is the indigenous advantage owned solely by the latecomers, for example

11



familiarity with the preference of consumers, business customs in the home country and so on. The
latecomers can seek out an advantage for competing and can use it by investing it afresh as an
asset.’®

The production function of the latecomers is then defined as follows:
y=rki’k{, 0<p<1 ©)
where &=2"7(1-2)""?. From Equations 1 and 5, the revenue R of the latecomers is
R® :il’“r’zf“k?(l’ﬂ)kg”ﬂ.

Here we consider the effect of the disadvantage of backwardness as meaning higher
investment cost. Because the disadvantage is equivalent to lack of experience, the latecomers have a
poorer experience effect than the first movers.” The unit average costs of the latecomers are,
therefore, higher than those of the first movers because of a relative lack of accumulative production
units arising from the gap in experience between the two types of firm. This means that the
latecomers have to invest more of the homogeneous asset to counterbalance their lack of experience.
On this account we introduce a coefficient a >1 which increases the investment cost per unit of
the homogeneous asset, as an effect of disadvantage to the boundaries framework. Suppose that the

investment cost per unit for the heterogeneous asset is C,, then the latecomers maximize the
following profit function 7°:
78 = e EkIEPRS —ac k, —ck, .
The optimal price of the latecomers pB is as follows:

B (ac;)c/
p (ﬂ)=T. (6)

Based on these types of company behavior, we analyze the growth conditions and

processes of the latecomers in the next section.

19 \We here assume that the search has no cost for the latecomers.
1 The experience effect is equivalent to a similar concept known as the learning effect or learning effect

curve.
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3.2. An analysis
3.2.1. The conditions of growth among firms

In this section, comparing the latecomer's optimal price with that of the first mover, we extract the
growth conditions for the latecomers. As regards consumer behavior, we can easily confirm that
rational consumers do not want to buy homogeneous goods at a higher price. The optimal price of

the latecomer, therefore, has to be set less than the optimal price of the first mover. This condition
can be expressed by p®(B)/p" <1. From Equations 4 and 6, we can extract A(f3)=a“""’,

then we have the growth condition as follows:

AB) <" ™
C

b

We denote @ as C, /c,in what follows. Satisfying this condition under a rate of substitution /3,

the latecomer can grow in competition with the first movers.
Figure 1 shows the conditions. Suppose that ,E is given, if the latecomer faces a cost

ratio under w, a rational latecomer does not invest due to the higher optimal price under the
disadvantage of backwardness. In these circumstances, latecomers cannot enter the industry, because
they do not make investments. On the other hand, facing a cost ratio over @, the latecomers invest

their assets and come into the industry.
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Figure 1: Growth Condition of the Latecomer

w
A'(B)
i A(B)
0 B iy

Next we examine a situation in which the disadvantage of backwardness is larger, a <a'.
This is easy to confirm, as is shown in the curve A'(f) in the figure. A(f) with a shifts
diagonally upwards and rightwards to A'(£) . In such circumstances, the new condition is worse

than the past condition with a.

3.2.2. Ways to achieve growth under the disadvantage of backwardness

In the previous section, we compared the optimal price of the latecomer and that of the first mover
under a value of £ and a value of @ . We here consider two kinds of change, taking into account
conditions in the handset industry, and we then extract the growth possibilities for latecomers under
the disadvantage of backwardness.

First, we examine a situation in which 3 increases. In the case of the handset industry,
we have found that the rise of the design houses and the launch of a new platform by MTK lowered
the technological hurdles for local firms. The changes decrease the value of development ability

shared by the first comers, therefore this means that /£ increases. The changes are depicted in

Figure 2. The new growth condition @' is eased more than the past condition @ by the shift from

14



B to B*.

Figure 2: Change in £ and Possibilities for the Latecomers’ Growth

B 1 B

Next, we take up a situation in which @ increases. In the case of the handset industry, we
have found that a successful firm, Lenovo, exploited the advantage of its understanding of the local
market, and by so doing embarked on growth. The advantage that they are able to use naturally

decreases the investment cost, therefore this means that @ increases relatively. The changes are

depicted in Figure 3. The new growth condition @'' is more effective than the past condition @,

therefore the new condition can accept a smaller B**< £ .
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Figure 3: Change in @ and Possibilities for the Latecomers’ Growth
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4. Concluding Remarks

Let us first summarize the main points of our paper. We began by discussing the growth and
stagnation of local firms in the China’s handset industry. The case study illustrates the following
trends. Local firms have encountered a disadvantage of backwardness in development and design
activity, and as a result, most firms have stagnated after an initial period of rapid growth. Successful
firms, however, have realized growth by using outside firms and by employing their indigenous
advantage of familiarity with the Chinese market. Therefore in the midst of significant disadvantage,
local firms also can grow if they can take advantage of outside resources and in-house resources.
Second, we have proposed a simple model that allows us to understand the findings of the
case study in theoretical terms. We have shown that, given that latecomers want to invest in activities
that will allow them to emulate the first comers, it is not rational to do so if there is a significant
disadvantage of backwardness in these homogeneous activities. Latecomers, however, can grow if
they can lower the technological hurdles by using outside support and can also succeed by exploiting

the heterogeneous assets embedded in the advantages they possess as Chinese firms familiar with the
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Chinese market.

Our discussion allows us to conclude that latecomers' growth can be repressed by the
disadvantage of backwardness, even though the local firms are growing as a whole. The discussion
suggests that the timing of entry into the market is also a key for growth for firms in developing
countries. On the other hand, we have shown that it is possible to achieve growth by methods
different from those used by first movers. The nature of these methods depends on the existence of
appropriate suppliers and on the presence of the indigenous advantages present in each country, and
at the particular time in question. This implies that latecomers can follow diversified growth paths.
Thus, as growth paths at country-level can be varied, so the growth paths at firm-level can also be

extremely diverse.
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