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Abstract

This paper attempts to examine the international product cycle with multinational firm's Foreign Direct Investment (i.e. FDI) with a modified North-South product cycle model of two-northern-innovator and one-southern-imitator, which allows FDI by the Northern follower to the South. We find that relative wages between the northern leader firm and local southern firm, and between the multinational (the northern follower) southern plant and local southern firm are not affected by FDI. Moreover, while each government subsidy increases its own country's technology growth, the southern subsidy will not reduce the northern innovation, which is different from existing results. When higher technology difference results in higher relative wage in southern firms, which brings the negative incentive for FDI, labor flow within the south resulted from FDI, together with the subsidy to northern leader, will shorten the length of product cycle, which should increase the incentive for northern FDI. 
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FDI and International Product Cycle
1. Introduction
Motivation: Outsourcing in the form of FDI

                     Product Cycle b/w the South and the North

                     →Outsourcing (FDI) + International Product Cycle??
Litereature: Vernon (1966):    A Classical Product Cycle model

                    Krugman (1979): A 1st model developing the North-South innovation and imitation rates exogenously

                    Dollar (1986): Krugman’s + tech transfer b/w the N&S
                    Thursby (1987): + resource cost of innovation &tech transfer

Grossman and Helpman (1991) (G&H, thereafter):

A North-South product cyclr model:

2-northern-innovation: 1 R&D leader and1 R&D follower

    Both R&D & manufacturing are located in the North

1-southern-imitator: 

    Both R&D & manufacturing are located in the South

→  NO outsourcing and/or FDI allowed

Glass & Saggi (2002)

A modified G&H model + intellectual property protection

Antras (2005)

A modified G&H model + incomplete contracts

2. The model

2.1 Consumers’ behaviours
A continuum of products
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where  
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 represents the discount factor
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 is the cumulative interest rate up to time t. 
A (0) is the aggregate value of initial asset holdings by consumers. 
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2.2 Firm’s behaviours

a. Bertrand competition  → no profit for the same quality good 

b. Each product is manufactured in equilibrium only by one firm
     →   let 
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, as the measure of firms in each category of 
(I) the northern leader firm competing with another northern rival; 
(II) the northern follower firm extending its manufacutring to the South to compete with the local southern firm, and 
(III) the southern firm that is able to produce the state-of-the-art variety via imitation
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c. Posible profit stream for each firm:   
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is the rate of capital gain with probability 
[image: image22.wmf]fdt

 the shareholder may suffer a capital loss of 
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 at the end of interval 
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Let 
[image: image26.wmf]S

S

N

w

w

w

,

,

a

 as the wage fro the northern leader, northern follower (i.e. the multinational firm), and the local southern firm, respectively; 
and 
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 are held.
Now we have three profit equations for three types firms, southern firm, multinational firm, and northern firm, respectively
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Let 
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, be the resource requirements for the northern leader firm, the northern multinational (i.e. follower) firm, and southern local firm, and The corresponding R&D intensities are 
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Let 
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 are the probility the product innovated or immitated by the northern leader, multinational and the local southern firm, respectively.
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Now we finish the description of production part in the model.

2.3 Resource constraints

We set  
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The labour market equilibrium: In the north and south:

 
[image: image58.wmf]NM

NM

NM

SL

NS

NS

n

a

n

a

t

t

+

+ 
[image: image59.wmf]S

NS

w

E

n

l

/

=
[image: image60.wmf]N

L

                       (15)

[image: image61.wmf]SL

SL

SL

n

a

t

+
[image: image62.wmf]S

SL

N

NM

w

E

n

w

E

n

a

l

/

/

+

=
[image: image63.wmf]S

L

                               (16)

There are also two steady state conditions 
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2.4 Steady state system with multinational investment

Now define 
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 as the aggregate rate of product innovation, and 
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 as the aggregate rate of product imitation. 
Also define 
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Then substitute (22) and (23) in the labour market equilibrium condition and the three equation that describe the relationship between firms expected gain and profit, we get the following equations
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3. Results with Comparative Analysis

Define:  the aggregate (or average) innovation rate
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Proposition 1.  The relative wage rate between the north leader firm and the local south firm will not be affected with regime effects.
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Proposition 2. The relative wage rate between the multinational firm southern plant and the local south firm will not be affected by labour expansion. Also, the greater the technology difference between the two types northern firms, the larger the relative wage rate.

Proposition 3.  Both the southern labour supply and the northern labour supply have positive relationship with innovation and imitation rate.
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Proposition 4.  The government subsidy will accelerate the technology growth rate in his own country and northern subsidy can drive up technology in south but the opposite way is indefinite.
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Proposition 5.  The southern labour expansion and the government subsidy for the northern leader will both shorten the product life cycle, which suppose to be the time interval that the product produced by an innovator. The other parameter effects on this variable are indefinite. 

5. Conclusions and Further Research

This paper examines the effect of the multinational companies’ investment on the aggregate imitation, innovation rates, and the length of product cycle in a North-South endogenous growth model. It also verifies the relative wages between the north and the south, the multinational and the local south firm.

We focus on the case where both FDI and imitation serve as channels of international technology transfer, but the firms who conducts FDI is assumed to be the follower firm in the northern country because they have more incentive to achieve the cost advantage than their competitors in the north. In the model, worldwide labour expansion has the positive relationship with both innovation and imitation rates. Furthermore, government subsidies also have the positive relationship with innovation and imitation rates except the financial aid for the leader’s R&D activities, which gives the ambiguous result. By holding other variables constant, we find that the length of product cycle will be shortened when the northern government funds the R&D activities or the southern labour supply increase. 

The steady-state equilibrium is characterized by ongoing product upgrading and by production outsourcing from northern leaders to followers, from northern firms to southern firms and then back to northern firms due to technology or cost differences. Each kind of products can exist a random time interval at the currently highest quality level. However, the aggregate or average length of life cycle of product can be determined by technology growth rate after one obtains the imitation intensity for the local southern firm. The result shows southern labour expansion and/or northern government subsidy can accelerate the imitation rate, therefore shorten the length of product cycle.

We analyse the steady state condition under the circumstance that the leader firms in the north have not a “great” technology advantage over their peers in the north. In my model, we assume only firms who do not capture the top production technique invest in the south when they still focus on the R&D to compete to the northern leader. Compared with the previous work by G&H (1991), we investigate two channels in technology transfer instead of their only one channel as imitation. 

There are several relevant topics for further research. Firstly, within this frame, the labour welfare will change due to technology and production outsourcing, also with the government policy changes. Secondly, the model can be modified with cost in the technology adoption in the south. Thirdly, if the FDI can be done by both leaders and followers, the process will become more interesting. Finally, how this process can affect the world production specifications and global integration is also an interesting topic in the further study. 
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