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1. Introduction

Whether the economic globalization homogenizes the world economy or differentiates it?
The globalization has influenced economic growth in the world, especially in developing
countries. Therefore, many studies have discussed its influence on growth of developing
countries not only in economics but also in various branches of social sciences (Ritzer,
2010).

When we look at growth of developing countries from the viewpoint of
international economics, it has been recognized that growth depends on technology
diffusion from developed countries to developing countries through international
activities, such as trade and foreign direct investment (FDI). That is, if technologies
diffuse, then developing countries can grow, however, if do not, then they cannot
(Rivera-Batiz and Romer, 1991; Grossman and Helpman, 1991; Young, 1991). Therefore,
it means that technological homogenization between developed and developing countries
is a growth condition in developing countries.

However, looking at actual growth, we can find that firms in developing
countries have been growing though remaining technology gaps. The fact can be seen in
diversification of boundaries of local firms in China’s cell phone industry (Kimura, 2006,
2010, 2011b). Boundaries of the firm mean make-or-buy choices of each stage or
component on value chains (Grossman and Hart, 1986; Hart and Moore, 1990). On a
value chain of cell phones (development, manufacturing, sales stages), foreign firms in
the Chinese market, such as Nokia, Motorola, Samsung, and so on, develop new types of
products by themselves. On the other hand, Chinese local firms tend to outsource the
development stage to outside independent design houses, however integrate a part of the
sales stage through establishing own sales networks.

A reason to outsource the development stage is that local firms face a
disadvantage of technology deficit. Because they do not have enough experiences or
learning effect for product development through learning-by-doing (LBD) due to
latecomers, so they have to cost much more money and time to develop new types than
foreign firms. Consequently, average costs of products developed by local firms could be
higher than those by foreign firms. Therefore, outsourcing is a rational choice for local
firms. On the other hand, a reason to integrate a part of the sales stage is that they have a
home advantage as local firms in the Chinese market. Because the sales stage strongly
relates to human element, so they have the home advantage to find reliable distribution
partners, control sales staff, and understand demand trends and business customs in China.
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As a result, they have offset the technological disadvantage by the home advantage and
expanded their market share in the Chinese growing market of cell phones.

In this way, the diversification is brought by the disadvantage and the advantage.
Not only in China’s cell phone industry, this characteristic is shared with other
manufacturing industries in China (Marukawa, 1996, 2007; Ohara, 1998, 2000; Shanghai
Caijing University Ketizu, 2006). Therefore, we generalize the case as a simple model. To
do it, the model of boundary selection developed by Antras and Helpman (2004) and
Antras (2005) is used here. They modeled multi-nationalization of firms in developed
countries through make-or-buy choices of manufacturing in home (developed countries)
or abroad (developing countries). Therefore, we incorporate characteristics of firms in
developing and home countries to consider the case of China’s cell phone industry.

The remainder of the article is organized as follows: In the next section, the
model is set up. After that, entry conditions are analyzed in Section 3. Findings are
presented in the concluding section.

2. Model

An economy in which there exists a developed country (North) and a developing one
(South) is considered relative to Antras and Helpman (2004) and Antras (2005). Suppose
that there is a North firm N and a South one S in each country and that both firms are
competing in a market in the South. The North firm exports or invests in the South and
enters the South market.® In addition, suppose that both firms input only labor and
produce goods for final goods y.

Consumers have a simple demand function for the final goods as follows:

y=Ap /09 0<a<1, (1)

p is the price of the final goods, and « is price elasticity of demand. 2 > 0 is a coefficient
given exogenously.

Behaviors of firms are then set. Suppose that both firms run businesses by
combining a headquarters service x, and a technology service x;. The headquarters service
indicates various activities for manufacturing and selling final goods. The technology

! It is assumed that there is no difference in entry between modes, export, or investment.
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service indicates product development. The headquarters service is provided only by
assemblers of the final goods both in the North and South. The technology service is
provided by the North firm which produces the final goods in the North and by the South
firm or an independent supplier in the South. The North firm makes the technology
service by itself, and the South firm may make the technology service by integrating
suppliers, or it outsource them from independent suppliers rather than integrating them.
Optimal selections of make-or-buy of the technology service for the South firm are
analyzed under certain situations in the next section.

2.1. Behavior of the North Firm

The North firm produces the technology service by itself. Therefore, two inputs, x, and X,
are combined based on a Cobb-Douglas production function producing the final goods:

y=o0,xi7%xf,0<z<1, (2)

z is elasticity of production of the technology service. o, = z* (1-z)*?. The final goods
industry becomes a technology service-intensive industry when z > 1/2. It becomes a
headquarters service-intensive one when z < 1/2. The following revenue function of the
North firm R" may be derived from Egs. (1) and (2):

N _ j1-a ~a ,.@(1-2)  az
RY=21"%af x, x£e.

When it bears a wage rate w" in the North to produce every unit of production, the North
firm chooses xi and x; to maximize a profit function as follows:
N = jl-a ga a(l-z)

of xp, x¥ — awNx, —whx, (3)

where b >1 is an away disadvantage. As discussed in the previous section firms in home
markets have the home advantage, therefore we introduce the away disadvantage to
express the advantage of the South firm.

2.2. Behavior of the South Firm

Unlike in the North, the South firm does not make the technology service by itself from
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the first. Therefore the South firm makes a decision of boundary selection k € (M, B) as
to whether the firm makes M or buys B. If the firm follows the Grossman-Hart-Moore
model, the South firm will integrate a supplier and make x; by itself in order to avoid a
hold-up problem when the firm needs to invest in human capital for x; to increase the
value of final goods.

Next, the influence fx € (0, 1) on gains between the South firm and a supplier is
explained. On shares between these two entities, suppose that both sides can receive gains
of each outside option and half of the rest, based on the Nash bargaining solution. The
outside option is a gain which each side can receive when negotiations fail. When
bargaining fails in cases where the South firm buys x; (that is, does not integrate a
supplier), the outside option of the south firm for the technology service is zero. On the
other hand, even when bargaining fails in cases where the south firm makes the
technology service, the firm can receive 6 as an outside option. Suppose 0 < 6 < 1. Then
the south firm which integrates the technology service can keep 6“ against sales. In the
case that the south firm makes x,, the share is R® and is the total amount of sales in the
South. This shows that the supplier has become a part of firms in the South as a
department of production of the technology service. Consequently, their shares decrease
more than in existence as an independent firm.> When firms in the South buy x;, the
supplier can keep the outside opportunity of the technology service as an independent
firm. In summary, the relation between both sides is as follows:

Bu = 8% +-(1—6% > (1 - 6% = fp.

While the above is based on a general mechanism of boundary selection, the
influence of technology gaps to the mechanism can be connected. It can be assumed that
technology levels required to produce the technology service are high due to
technological difficulties of production of core components for the final goods and
transfer from North to South. Therefore the South firm needs to accumulate experiences
to master the technology by itself. In first using the technology, productivity of the South
firm is lower than that of the North firm because of the lack of experiences. Hence, even

2 In this article, the relation between firms in the South and suppliers is based on the relation between
firms manufacturing low-technology goods and firms manufacturing high-technology goods, as in
Antras (2005). He also supposes that low-tech and high-tech firms receive half after (excluding
outside opportunity) respectively.



if the South firm integrates the supplier to improve the quality of the core component, it
cannot receive the effects of human capital investment in as much an amount as does the
North firm. Consequently, it can be assumed that the average cost in the South becomes
higher by by> 1 when the South firm makes a choice to produce the technology service
by itself, where w" > w®. Therefore, while the wage rate in the South is lower than that in
the North (depending on the degree of technology gaps), the labor cost in the South
possibly exceeds that of the North.

Hence, the South firm’s and the supplier’s revenues are, respectively, as follows:

R} = B 1'% of x;f(l_z) xfZ, (4)

RS = (1= Bi) 2% 6@ x 77 x02,

When the South firm makes the technology service, the supplier receives the above
revenue as a department of the South firm. Moreover, the South firm’s and the supplier’s
profits are, respectively, as follows:

i = By A% o xff(l_z) x&% — bwSxy, (5)

75 = (1—B) A% o xF7 52 — wix,.

It is also the same in profit. When the South firm makes the technology service, the
supplier receives the above profit as a department of the South firm. In addition, it can be
assumed that the supplier also employs workers at lower wage rates than those in the
North firm because the South firm and the supplier locate in the South despite integration
or disintegration by the South firm.

3. Equilibrium

In this section, optimal prices for the North and the South firms from the profit functions
in the previous section are developed, and boundary selection of the South firm is
analyzed. Possibilities of softening of an entry condition are also considered.

From Eq. (3), the optimal price for the North firm is as follows:

p" = : (6)



The price depends on the wage rate and price elasticity of demand in the North.
Next, from Eq. (5), the optimal price for the South firm is as follows:?

b%—ZWS

af? (1= B)*

p°(By) = ()

The North firm does not need to make a decision regarding boundary selection. Hence the
optimal price depends on the wage rate in the North. On the other hand, the South firm is
required to choose boundaries minimizing the optimal price. The South firm then must
choose pfk depending on z and consider an influence of by > 1 on the optimal price when
it chooses integration.

First consider influences of z on boundaries selection k € (M, B). The South firm
chooses S« to minimize the optimal price under a certain z. Looking at gk in Eq. (7), the
South firm can be seen to minimize the optimal price when it chooses the smaller gy if z is
bigger, and conversely, the larger one if smaller. In cases where the industry is a
technology service-intensive one, the supplier’s investment in human capital becomes
bigger than the South firm’s because significance of the core component to the value of
the product is higher. On the other hand, in cases where the industry is a headquarters
service-intensive one, the South firm’s investment becomes bigger than the supplier’s
because the significance of the headquarters service to the value of the product is higher.
Buying is the optimal boundary in cases of the technology service intensive-industries;
making is optimal in cases of headquarters service-intensive industries.

Next, entry conditions faced by the South firm may be set based on optimal
prices. It is assumed here that North and South firms compete in the South market under a
Bertrand competition.* Consequently, the South firm’s optimal price should be lower than
that of the North because rational consumers do not intend to buy homogenous goods at

* Differentiating the profit function of the South firm with respect to headquarter service s, results in
an optimal amount of that profit. Similarly, differentiating the profit function of the South firm with
respect to technology service x;, results in an optimal amount of profit. Substitute these derivatives of
the South firm and the supplier and solve for x, and x.. When these optimal amounts are substituted
into the price function p = 22 x,“ V2% “1? derived from Egs. (1) and (2), Eq. (7) results.

* 1f a Cournot model of competition is assumed, then optimal boundary selection based on differences
of optimal production volume depending on technology level of firms in the South can be considered.
However, this article focuses on entry conditions and whether or not firms in the South can enter in
comparison with the cost level of firms in the North and South. This is considered based on a Bertrand
competition model considering comparison between prices of firms in the North and the South.

6



higher prices. It would not be realistic to expect that both North and South firms, that is,
firms in developed and developing countries, make homogenous goods and compete in
the same market together because the South firm tends to avert competition with the
North firm directly in the same market. However, to consider influences of existences of
the North firm on the South firm’s boundary selection explicitly, competition between
both the North and the South firms may be assumed. Then, under the Bertrand
competition, the entry condition becomes p" / p° > 1. Therefore, the following condition
from Egs. (6) and (7) arises:

w = A(Br) (8)

where w and A(fx) are defined as follows:

bl
a B (1~ B

A(Br) =

Thus, the South firm must choose boundaries in which A(f) is equal to or smaller than
. Depending on circumstances, the South firm may not be able to set boundaries or enter
into markets.

3.1. Technology Service-Intensive Industry

Based on the entry condition, the South firm’s boundaries selection in a technology
service-intensive industry can be considered. Depending on the extent of the wage ratio w,
the firm may decide to run business by purchasing the core component or not to enter
business at all. The condition is as follows:

1
U (A= )

)

As shown in Eqg. (9), in the industry the South firm chooses to buy, ag = 1. The South firm
does not need to bear a cost increase of production brought by making on its own.
However, fg < 1/2 and 1/2 < z < 1; therefore the right side of Eq. (9) is larger than 1
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depending on b. Therefore, depending on @ and b, the firm may decide to enter through
purchasing or not to enter. Even if the right side of Eq. (9) becomes larger than 1, the
South firm can enter through buying if the wage ratio is large enough to compensate for
it.> On the other hand, if the ratio is not large enough, then the firm cannot enter at all.

3.2. Headquarters Service-Intensive Industry

The South firm’s boundary selections in the headquarters service-intensive industry are
considered next. The firm chooses among making, buying (despite the fact that making is
an optimal selection) and non-entry depending on the wage ratio @ and bx. This condition
is seen in Eq. (8). Even if the industry is the headquarters service-intensive, the firm is
required to choose boundaries in consideration of the burden of by > 1 to make by itself.
This situation is described in Fig. 1. The South firm cannot clear the entry condition if the
wage ratio w is getting bigger when the productivity disparity by is getting bigger. As
shown in the figure, if by is at the same level of b’y, then the wage ratio must be more
than the level of w’. This is the condition for the South firm to integrate the supplier.

Fig. 1: Relation between A(Su) and by

A(b)
Exit
\l/ Bu}r
0 1 by

When the South firm has to bear excessive costs, by, even if integration is
optimal, then there is a possibility that the South firm can clear the entry condition by
choosing to buy. Because the South firm has to bear by > 1, even if integration (fu > 1/2)

> According to Rattner (2011), the per-hour wage at factories of GM in 2009 was 55 dollars in US, 7
in Mexico, 4.50 in China, and 1 dollar in India. Hence, even productivity in emerging countries is
lower than that in US, the wage differences can compensate the productivity differences.
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is optimal in the headquarters service-intensive industry (z < 1/2), the South firm can
decrease by to bg = 1 by choosing to buy (fs < 1/2). Consequently, when A(fv) < w, the
South firm can clear the entry condition. The new entry condition is similar to that in Eq.
(9). However, A(fwv) gets bigger in comparison with boundary selection which is optimal
for choosing to buy because the South firm chooses fg < 1/2 despite the fact that z < 1/2.
When the South firm cannot clear the new “compromising” condition, then the firm
chooses non-entry.

However, if the South firm can use the home advantage, on the other hand, the
North firm faces the away disadvantage, the entry conditions can be mitigated by a'™
Therefore, the South firm can increase possibilities to entry and grow, depends on the
advantage.

4. Conclusion

This article has shown that firm boundaries in developing countries are likely to be
diversified. In first considering the case that the final goods for consumption are from a
technology service-intensive industry, the optimal boundaries for the South firm are that
it buys the technology service from an independent supplier. The South firm then does
not need to bear the increase of average cost due to integration. If only the wage ratio
offsets inefficiency, the South firm can clear the condition for entry.

Considering the case of a headquarters service-intensive industry, making of the
technology service in-house is the optimal boundary selection for the South firm. They
must take on the increase in cost burden due to technology gaps. If the increase becomes
so large that it cannot be covered by the wage ratio, the South firm cannot clear the entry
condition. However, there is a possibility that it can enter by switching from making to
buying the technology service. In addition, if the South firm can use the home advantage,
then the entry conditions can be mitigated.

Except for the case where the South firm is making the technology service in a
headquarters service-intensive industry, the South firm’s boundaries are differentiated
from those of the North firm. Specifically, a South firm can be seen to exert the home
advantage in its South market. There is a possibility that firm boundaries in developing
countries can become diversified in each developing country to exert the home advantage
of each.

Finally, in the case of homogenization of boundary-levels of North and the South
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firms, previous studies have assumed that boundaries become homogenized when
technologies differ, and this was confirmed by research in this article. If the cost increase
due to technology gaps is small when the South firm makes the technology service (that
is, if technologies diffuse enough), then the South firm can be expected to choose similar
boundaries to those of the North firm and can catch up. If the North firm has already
chosen optimal boundaries, and it is not difficult for the South firm to follow the model, it
Is a rational decision for the South to choose similar boundaries of the North firm because
the South firm can avoid learning by mistake. Therefore, when integration of suppliers is
not difficult, then boundaries of the South firm converge to those of the North firm.
However, when integration is difficult, then there is a possibility of diversification of
boundaries of the South firm. Looking at growth of firms in developing countries from
boundary levels, there is a possibility that boundaries are diversified depending on ways
used to offset technology gaps.

References

Antras, Pol, and Elhanan Helpman. 2004. “Global Sourcing,” Journal of Political
Economy, 112 (3): pp. 552-580.

Antras, Pol. 2005. “Incomplete Contracts and the Product Cycle,” American Economic
Review, 95 (4): pp. 1054-1073.

Grossman, Sanford, and Oliver Hart. 1986. “The Costs and Benefits of Ownership: A
Theory of Vertical and Lateral Integration,” Journal of Political Economy, 94(4):
pp. 691-7109.

Grossman, Gene M. and Elhanan Helpman. 1991. Innovation and Growth in the Global
Economy, 2nd. ed., Ann Arbor: University of Michigan Press.

Hart, Oliver, and John Moore. 1990. “Property Rights and the Nature of the Firm,”
Journal of Political Economy, 98(6): pp. 1119-1158.

Kimura, K. 2006. Development of China's Mobile Handset Industry: Marketing-oriented
Strategy and Its Limitations [Chugoku Keitai Denwa Tanmatsu Sangyo no Hatten:
Hanbai Jushi no Senryaku to Sono Genkai]. In Kenichi Imai, and Momoko
Kawakami, eds. The Information Technology Equipment Industry in East Asia
[Higashi Ajia no IT Kiki Sangyo: Bungyo, Kyoso, Sumiwake no Dynamics],
Chiba: Institute of Developing Economies (Japanese).

Kimura, Koichiro. 2010. “China’s Mobile Handset Industry: Rapid Growth and Seeking

10



of Breakthroughs of Major Manufactures [Chugoku no Keitai denwa tanmatsu
Sangyo: Chugoku Ote keitai denwa maker no Kyu seicho to Mosaku].” In
Marukawa and Yasumoto, 2010 (Japanese).

Kimura, Koichiro. 2011a. “The Technology Gap and the Boundaries of the Firm,”
Waseda Economic Journal, 70: pp. 1-16 (Japanese).

Kimura, Koichiro. 2011b. “Is There Hope for Firms Facing the Technology Gap? A Case
of China’s Mobile Industry,” Journal of Contemporary China, 20 (72): pp.
833-847.

Marukawa, Tomoo. 1996. “The Transition to Market Economy: In the Case of China’s
Electronics Industry [Shijo Keizai Iko no Process: Chugoku Denshi Sangyo no
Jirei kara].” Ajia Keizali, 37 (6): pp. 2-28 (Japanese).

Marukawa, Tomoo. 2007. Modern Chinese Industries: Strengths and Weaknesses of
Rapidly Growing Chinese Firms [Gendai Chugoku no Sangyo: Bokko suru
Chugoku Kigyo no Tsuyosa to Yowasa]. Tokyo, Chuokoron-Shinsha (Japanese).

Marukawa, Tomoo, and Masanori Yasumoto (eds.) 2010. Evolution Process in the Mobile
Handset Industry: Why Japan Has Been Isolated? [Keitai denwa Sangyo no
Shinka Process: Nihon ha naze Koritsu shita noka?]. Tokyo: Yuhikaku (Japanese).

Ohara, Moriki. 1998. “Advantages of China’s Home Appliance Industry: Industrial
Organization in the Air Conditioner Industry Including a Case Study of the Haier
Group [Chugoku Kaden Sangyo no Yuisei: Eakon Sangyo no Sangyo Soshiki to
Haier Group no Jirei Kara], Ajiken World Trend, no. 36, pp. 38-44 (Japanese).

Ohara, Moriki. 2000. “Competitive Advantage of Chinese Appliance Manufacturers
[Chugoku Kaden Maker no Kyoso Yui],” Nicchu Keikyo Journal, February 2000:
pp. 6-16 (Japanese).

Rattner, Steven. 2011. “The Secret of Germany's Success: What Europe's Manufacturing
Powerhouse Can Teach America,” Foreign Affairs, 90(4): pp. 7-11.

Rivera-Batiz, Luis A. and Paul M. Romer. 1991. “Economic Integration and Endogenous
Growth,” Quarterly Journal of Economics, 106(2): pp. 531-555.

Ritzer, George. 2010. Globalization: A Basic Text, West Sussex: John Wiley & Sons.

Shanghai Caijing Daxue Ketizu. 2005. 2006 Report on China’s Industrial Development:
Market Structure, Conduct, and Performance in the Manufacturing Sector [2006
Zhongguo Chanye Fazhan Baogao: Zhizaoye de Shichang Jiegou, Xingwei yu
Jixiao]. Shanghai: Shanghai University of Finance & Economics Press (Chinese).

Young, Alwyn. 1991. “Learning by Doing and the Dynamic Effects of International
Trade,” Quarterly Journal of Economics, 106(2): pp. 369-405.

11



	Kimura2012dp
	dp_title_kimura
	dp_kimura

	3. List of back issues.pdf
	番号取得リスト




