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Abstract. In the foreign direct investment (FDI) literature, human capital is regarded as an 

important factor in augmenting FDI effects on economic growth in host counties. To test for this 

hypothesis, we develop an endogenous growth model that incorporates human capital development 

and learning-by-doing effects for examining the impact of FDI on the growth of the host economy. 

The theoretical explanation indicates that both the industrial and locational human capital augments 

FDI-growth effects.  

Introduction 

Despite many studies having examined the impact of inward FDI on economic growth, the 

empirical evidence remains inconclusive [1]. Trying to explore why this happens, some examined 

absorptive capability of the host country, more specifically, the level of local human capital (HC) to 

augment FDI effects. Nevertheless, the results are still unconvincing. Smeets [2] argued that the 

inconclusiveness of the empirical findings is due to inadequate development of the theoretical 

framework linking FDI and growth. To overcome this difficulty on the theoretical front, this paper 

attempts to develop a theoretical model for studying FDI effects on growth through human capital 

augmentation and learning-by-doing activities. 

Differentiation of the Theoretical Model 

Romer’s [3] knowledge-driven growth theory provides the foundation on which an endogenous 

model is developed to explore the impact of inward FDI on economic growth through human 

capital augmentation. Consider two sectors, research and production, and two countries, foreign and 

host. The host economy produces a single homogeneous final-good and that production occurs 

under perfect competition.  

 ,)(
0

1 diixLAY

N

Yttt 
  10   (1) 

where Y denotes the output at time t, A denotes the exogenous state of the domestic ‘environment’,

L  denotes the amount of human capital employed in production, and is the output elasticity of 

human capital. The state of the ‘environment’ consists of factors such as public knowledge 

development, which influence the general level of productivity of the economy. Following 

Borensztein et al. [4], this study assumes that physical capital is a vector of intermediate inputs, 
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denoted by x(i). Capital accumulation is through the expansion of inputs in the production of the 

final-good. Domestic firms produce n varieties of intermediate inputs, and foreign firms, which take 

the FDI mode to enter the host country, produce n* varieties. Therefore, the total number of 

varieties of intermediate inputs used in the production of the final-good is: N = n +n*, meaning that 

FDI increases the varieties of capital goods available in the host economy. This is termed by 

Borensztein et al. [4] as ‘physical capital deepening’.  

It is assumed that the intermediate inputs are ‘invented’ by the research sector and each  

innovation represents one variety. That is, N varieties of intermediate inputs represent N number of 

innovations [5]. Taking a variation of the specification by Lai et al. [5], the innovations, invented by 

domestic and foreign firms, are computed by: 

 𝑁 = 𝑛 + 𝑛∗ = 𝑓[𝜃𝐴𝑡 , 𝜃𝑓𝐴𝑓𝑡𝑓(𝐼𝑡)]𝐻𝑅 (2)
1
 

where 𝐻𝑅 is the labor force employed in the research sector and 𝜃 the productivity parameter. The 

expression, 𝜃𝑓𝐴𝑓𝑡𝑓(𝐼𝑡), represents the innovations contributed by foreign firms, in which 𝐴𝑓𝑡  is the 

knowledge level of the foreign country channeled through FDI inflows denoted by  𝑓 𝐼𝑡  and 𝜃𝑓 is 

the host economy’s absorptive capability of foreign knowledge including the utilization efficiency 

of foreign capital. Based on Borensztein et al. [4] and Lai et al.[5], this study further analyzes the 

impact of inward FDI on human capital augmentation. Specifically, assume that human capital 

development of the host country is measured by the following function: 

 𝐿𝑌𝑡 = 𝑓(𝜑𝐻𝑅𝐻𝑌 , 𝑛 + 𝑛∗) (3) 

where 𝐻𝑌 is the labor force employed in the production sector, and growth of human capital is 

influenced by the interaction between HY and HR, given that increased connections between 

production workers and researchers would raise possibilities of knowledge flow from the research 

to production sectors. 𝜑 is the learning parameter that influences assimilation of knowledge from 

researchers. f(n+n*) accounts for the impact of domestic and foreign technological progress on 

human capital accumulation, meaning that workers assimilate knowledge and translate it through 

new innovations into final-good production. Substituting N from Equation (2) into (3) gives:  

𝐿𝑌𝑡 = 𝑓{[𝜑𝐻𝑌 , 𝜃𝐴𝑡 , 𝜃𝑓𝐴𝑓𝑡𝑓(𝐼𝑡)]𝐻𝑅}  (4) 

Next, this study extends Borensztein et al.’s [4] and Lai et al.’s [5] models through incorporating 

the concept of learning-by-doing into the examination of the impact of FDI on the production of 

intermediate inputs. FDI inflows can yield a spillover effect on productivity updating through 

bringing physical and knowledge resources to support domestic firms’ learning-by-doing activities 

in production. Assume that the learning-by-doing effect takes place at time t in the production 

process and this leads to a reduction of the cost of producing an intermediate input. For simplicity, 

this study further assumes that the reduced cost due to learning-by-doing is a constant percentage of 

the production cost, denoted by  .
2
 

This framework utilizes the equalization of wage rates between the research sector and 

production sector to obtain new market equilibrium after FDI inflows. Following Lai et al. [5], 

assume that in a perfect competition market, human capital can move freely between the research 

sector and production sector. Thus an equilibrium condition is reached if the wages paid to both 

sectors are equal. 

 RY HH WW 
 

(5) 

and 

                                                           
1
 Assume that FDI is the only channel through which foreign firms impact on the economy. 

2
 The specification of  in this study is based on Aghion and Howitt [6].  
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where 
YHW

and
RHW

denote wages paid to workers in the production sector and research sector, 

respectively. 


 1

0
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 is the average value of x(i). An intermediate-input producer 

buys innovations made by research firms and pays them for patents at the price Pr. p(i) is the price 

of intermediate inputs which are produced by specialized firms in the production sector and rented 

to a final-good producer. r is the constant interest rate in a steady-state economy.  

Differing from Lai et al. [5], human capital denoted by LYt, instead of the labor force denoted 

by 𝐻𝑌, is used in Eq. (6) and (8) to account for the impact of FDI on worker's productivity 

improvement, namely, human capital augmentation. Using LYt 
also accounts for the impact of an 

improvement in the labor force on wage rates. After productivity has been improved, workers can 

increase their outputs and also will ask employers to raise their wages. Moreover, FDI inflows are 

not only helping for the labor forces' productivity improvement, but also capable of increasing 

competitions for employment of workers. As a result, competitions between employers will raise 

wage rates. For simplicity, this model assumes that the wage rates in both the production sector and 

research sector are fixed over time, while the changes of wages due to productivity improvement is 

reflected by the changes of the human capital.  

This study extends Lai et al. [5] through incorporating the impact of learning- by-doing on 

production-cost reduction into differentiation of the market equilibrium. Under the condition of free 

entry into the production sector, producers of intermediate inputs are price takers. Once an 

intermediate input is innovated, a constant marginal cost of producing this input is spent at each 

period of time, which ensures that intermediate inputs depreciate fully at the end of a useful life. To 

examine the impact of FDI on the long-run economic growth of the host country, assume it is a 

steady state. If the marginal cost is assumed to be 1, profits for producing the intermediate input 

will be discounted at the rate 
)( tsre 
between periods t and s: 

 𝜋(𝑖)𝑡 =   𝑝 𝑖 𝑥 𝑖 − 1 ×  1 − 𝜀 𝑥 𝑖  𝑒−𝑟(𝑠−𝑡)𝑑𝑠
∞

𝑡
 (10) 

where )(i denotes profits of producing x(i), 1 is the portion of reduced costs due to 

learning-by-doing effect. Thus, the profit maximization problem of Eq. (10) is: 

 
)]1)(()()([)(   ixixiPMaxiMax t  

(11) 

To obtain the optimality condition of the production of intermediate inputs, differentiating Eq. 

(11) gives 

 0)]1)(()()([
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Substituting Eq. (9) for )(iP into Eq. (12) gives 

                                                           
3
 See Lai et al.[5] for the derivation from Eq. (6) to (9), similar to Borensztein et al.[4].  
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Rearranging the equation obtains 

 𝑥 𝑖 = 𝐴𝑡

1/
𝐿𝑌𝑡(1 −  )2/ /(1 − 𝜀)1/  (13) 

Substituting Eq. (13) for x(i) into Eq. (11) obtains the price paid to intermediate inputs which 

accounts for the learning-by-doing effect:  

 )1/()1()(  iP  (14) 

Furthermore, substituting Eq. (14) for )(iP  into Eq. (8) obtains the price paid to patents in the 

research sector.   
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Assume that all intermediate inputs are used symmetrically in the production of the final-good, so

)(ixx  . Substituting Eq. (13) for x(i) into Eq. (6) yields 

    1/1/2/1 ])1/()1[(NAW tHY
 (16) 

Substituting Eq. (16) for 
YHW , Eq. (15) for

rP , and Eq. (7) for 
RHW into Eq. (5):  
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in which N = (1+𝜏) n where 𝜏 = 𝑛∗/𝑛.  

Substituting tR AHn  into Eq. (17) yields 
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Assume that individuals try to maximize the following standard inter-temporal utility function 

 dse
C

U tss

t

)(

0

1

1



 

 
 




 (19) 

where C denotes consumption of the final good, while p is the pure rate of time preference and /1
is the inter-temporal elasticity of substitution. Given that a rate of return on investment in 

production and research is equal to the constant interest rate in a steady state, a common growth rate, 

denoted by g, of the host economy is obtained 

  /)(/1   rCCgg ttc
 (20) 

Substituting Eq. (18) for r into Eq. (20) yields 
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Furthermore, substituting Eq.(4) for
 

LYt into Eq.(21) obtains a steady-state growth rate after 

incorporating the impact of FDI on human capital augmentation:  
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where 𝜏 = 𝑛∗/𝑛, 𝜍 is the time preference parameter, 𝜌 is the substitution elasticity. 

The Theoretical Explanation 

After the entry of foreign firms, the market of the host country needs to make adjustments and 

ultimately reaches a new equilibrium. After that, a new growth rate of the host economy is reached. 

As Equation (22) indicates, there are at least three aspects of factors which are capable of 

influencing economic growth. Domestic knowledge development denoted by At is the first factor 

being able to stimulate human capital growth, supporting the generally held view that development 

of the domestic knowledge pool is capable of promoting economic growth [3].  

FDI inflow is another factor and, indicated by Equation (22), has two offsetting effects on 

economic growth. The expression Aft f(It) illustrates a positive impact of FDI, but an increase in the 

ratio between the innovations invented by foreign firms and those by domestic firms, denoted by , 

is negatively associated with economic growth. This implies that on one hand FDI inflows are 

capable of yielding spillover effects on domestic workers’ productivity updating and human capital 

accumulation through serving as a channel of transferring foreign capital and knowledge to the host 

country. On the other hand, the reliance on foreign technologies may discourage domestic firms to 

invest in high-cost R&D [7] and this consequently retards long-run economic growth.  

Equation (22) indicates that there are two levels of human capital in affecting economic growth. 

First, the human capital level in a location, denoted by HY, is detected to be positively related to 

economic growth. Meanwhile, the quality of local human capital, denoted by 𝜑, 𝜃 and 𝜃f , is 

growth-enhancing too through affecting the absorptive capability for both domestic and foreign 

knowledge. Second, the level of industrial human capital, denoted by and , is growth-affecting. 

At one hand, an increase in the proportion of human capital input in the production would 

accelerate economic growth. At the other hand, the learning effect of human capital helps the 

economy to sustain growth, implying that an improvement in the learning of workers [6]. In short, 

Equation (22) suggests that human capital is capable of augmenting the impact of FDI on economic 

growth through affecting absorptive and learning capabilities of foreign knowledge. 
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