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Foreign direct investment (FDI), the movement of long-term capital,

has been increasingly important in the world economy since the early 1970s.

Its growth rate outpaces that of trade in goods and gross national product

(GNP) during the same period. Prior literature mostly focuses on either the

causes (determinants) of FDI or its relationships with trade and economic

growth. This dissertation investigates the consequences of FDI, especially its

empirical effects on wages in developing and developed countries.

Moreover, the differential effects of FDI on various types of labor within

developing countries are estimated. Using an extension of a specific-factors

model, a revenue (GNP) function framework with FDI is derived. From a

translog specification of GNP function, the share of labor compensation in

GNP is derived as a function of output prices, factor endowments and FDI.

Data from the United Nations and the World Bank, for 1975-1995, are used

to estimate the labor share equations. Panel estimation procedures,

complemented by specification tests and error structure analyses, are used



since the data set includes 11 developing and 15 developed countries.

Results suggest that inward FDI increases developing countries' wage rate,

while outward FDI lowers the wage rate of developed countries. Thus, factor

price equalization between developed and developing countries is observed

as a result of FDI flows. Moreover, inward FDI raises skilled (non-

agricultural) labor's wage, while lowering that of the unskilled (agricultural)

labor. Thus, FDI is likely a source of income inequality within developing

countries, although the overall wage rate increased due to FDI inflows.

The effects of FDI on wage inequality within China are estimated to

provide a case study. Results are similar to that of the cross-country case.

Overall wage rate in China has increased with more FDI inflows, but the

coastal provinces have benefited more than the interior provinces.



Foreign Direct Investment and Wage Inequality Across and
Within Nations: An Empirical Analysis

by
Weiyan Chen

A DISSERTATION

submitted to

Oregon State University

in partial fulfillment of
the requirement for the

degree of

Doctor of Philosophy

Presented November 20, 2002
Commencement June 2003



Doctor of Philosophy dissertation of Weiyan Chen presented on November
20, 2002.

APPROVED

Major Professor, representing Agricultural and Resource Economics

tti) / C
Head of the Department of Agrkuitural and Resource Economics

Dedatt'School

I understand that my dissertation will become part of the permanent
collection of Oregon State University libraries. My signature below
authorizes release of my dissertation to any reader upon request.

'L- 4J4
Weiyan Chen, A thor



ACKNOWLEDGEMENT

Many people have contributed to this dissertation. First and foremost,

I would like to thank my advisor, Dr. Munisamy Gopinath, for his insightful

guidance and intellectual inspiration throughout the past five years. It has

been my great honor working with him. His patience, support, and

encouragement were crucial to the success of my research and study. Also, I

want to thank Dr. Richard. S. Johnston, Dr. James Moore, Dr. James

Cornelius, Dr. Catherine Durham, and Dr. Andeas Waldkirch for serving on

my committee and providing valuable comments and suggestions. Last but

not least, I am indebted to Shenggen Fan, and Xiaobo Zhang, both of the

International Food Policy Research Institute, for their assistance with data

collection.



TABLE OF CONTENTS

Page

Introduction 1

Prior Literature 7

2.1 Determinants of FDI 7

2.2 Effects of FDI 9

2.2.1 Economic Growth .9
2.2.2 Factor Prices .. 11

2.2.3 Trade 15

2.3 Summary .18

Theoretical and Empirical Model 19

3.1 Model ..19

3.2 Empirical Framework ..23

Data 27

4.1 FDI Data 28

4.2 Capital 29

4.3 Land and Labor .29

4.4 Price Indexes for Agriculture, Manufacturing, and Services .30

4.5 Share of Labor Compensation and FDI in GNP 30

Econometric Model 34

5.1 Aggregate Labor Share Estimation . .34

5.2 Skilled and Unskilled Labor Share Equations 36



TABLE OF CONTENTS (Continued)

Page

Results ..38

6.1 FDI Effects on Developing Countries... .39

6.2 FDI Effects on Skilled and Unskilled Labor of
Developing Countries . . .45

6.3 FDI Effects on Developed Countries 54

6.4 Summary of Findings 58

6.5 Factor Price Convergence ..59

Summary and Conclusions 61

Foreign Direct Investment and Wage Inequality in China:
An Empirical Analysis ..63

8.1 Introduction .63

8.2 Theoretical Framework and Empirical Model 65

8.3 Data and Econometric Procedures 68

8.3.1FDI 69
8.3.2 Labor, Land, and Capital 70
8.3.3 Wage and Interest Rates 70
8.3.4 Econometric Procedure 71

8.4 Results .71

8.5 Conclusions .75



TABLE OF CONTENTS (Continued)

Page

Bibliography 81

Appendix ..89

Appendix: Proofs of FDI Effects on Labor and Wage Rate 90



LIST OF FIGURES

Figure Page

1.1 Changes of Inward/Outward FDI Stock for
Developed Countries . .5

1.2 Changes of InwardlOutward FDI Stock for
Developing Countries .. . .5

1.3 Inward/Outward FDI Stock as a Percentage of GDP for
Developed Countries 6

1.4 Inward/Outward FDI Stock as a percentage of GDP for
Developing Countries 6

8.1 GDP, FDI and Wage Rate in China 80



LIST OF TABLES

Table Page

4.1 Descriptive Statistics (Average) .33

6.1 Parameter Estimates of Labor Share Equation for
Developing Countries .. .43

6.2 Country-specific Elasticity of Wage with respect to FDI for
Developing Countries 44

6.3 Parameter Estimates of Agricultural Labor Share Equation for
Developing Countries 52

6.4 Parameter Estimates of Non-agricultural Labor Share Equation for
Developing Countries 53

6.5 Parameter Estimates of Labor Share Equation for
Developed Countries . . .56

6.6 Country-specific Elasticity of Wage with respect to FDI for
Developed Countries . .57

8.1 Descriptive Statistics of China (Average, 1987-2000) ..77

8.2 FDI effects on Wage Rate of China 78

8.3 FDI effects on Wage Rate: Coastal and Non-coastal Regions 79



Foreign Direct Investment and Wage Inequality Across and Within
Nations: An Empirical Analysis

Chapter 1: Introduction

Over the past few decades, there has been a substantial increase in

the movement of long-term capital, also referred to as foreign direct

investment (FDI) flows, leading to greater global economic integration

(Baldwin and Martin, 1999). For instance, global FDI stocks (cumulative

flows) are estimated to have reached US $6 trillion, while international

production accounted for a third of global output in 1999 (World

Investment Report, 2000).

To illustrate these changes, consider figures 1.1-1.4. Developed as

well as developing countries witnessed significant growth in FDI flows and

stocks during the 1980-96 period. Outward FDI stock of developed

countries grew from US $500 billion in 1980 to about US $2.8 trillion in

1996, while the inward FDI stock increased from US $372 billion to US

$2.1 trillion (figure 1.1). Developing countries saw their inward FDI stock

grow from US $100 billion to US $900 billion during the same time period

(figure 1.2). The growing importance of international production is also

seen in the doubling of FDI stocks (inward and outward) as a percentage of

GDP (figure 1.3). For developing countries, the inward FDI stock as a



1 See Markusen (1995) for a survey. Home country (aggregate) welfare depends on the
controversial relationship between FDI and trade (Lipsey, 1994). Host country welfare
seems to involve a complicated tradeoff between increased technical efficiency and the
possibility of increased monopoly power. In addition, the growth "inmiiserizing" effect of
a tariff-induced inflow of capital from abroad has also been established, under certain
conditions (Bhagwati, 1996, Brecher and Findlay, 1983).

2

percentage of GDP tripled during the 1980-96 period, but they have also

become significant exporters of capital (figure 1.4).

During the past few decades, several countries have experienced

dramatic increases in aggregate income. A number of factors have

contributed to this growth in income, and chief among them is a country's

(outward) trade and investment orientation (Balassa 1986; International

Monetary Fund 1995; Borensztein, Gregorio, and Lee 1998). However,

concerns abound on the distributional impact of globalization. Specifically,

it is not clear whether owners of capital or wage earners or both are the

major beneficiaries (losers) from trade and capital flows. Claims range

from benefits to all to decline in the wage earners' position (Schwab and

Smadja, 1994). The latter is a more popular view in the developing as well

as developed world and has the potential to stall or even reverse the

ongoing reform process in a number of countries (Slaughter, 1999).

Although the literature on the impact of FDI on aggregate welfare is

voluminous, empirical evidence on the distributional impact has received

little attention.' Exceptions here include works by Feenstra and Hanson

(1997), Lipsey and Sjohohm (2001), Blonigen and Slaughter (2001), but



2 The idea that trade in goods and services substitutes for factor movements and leads to
factor price convergence is not new in theory or empirics (Bhagwati and Kosters, 1994).
However, few studies have focused on the possibility of factor movements (e.g., FDI)
bringing about similar convergence. Exceptions on the theoretical side are Bond (1993)
and Markusen and Venables(1997) and on the empirical side Borjas, Freeman, and Katz
(1996).
The GNP function is originally due to Samuelson (1953-1954). For an application see

Kohli (1978).

3

their focus is on skill premiums and limited to either a sector or a

region/country.

The main objective of this study is to empirically investigate the

effects of FDI on wages in a cross-country setting, specifically, whether

capital flows raise wages in host (developing) countries due to the change

in relative factor endowments. That is, an inflow of capital raises the

capital-labor ratio of the host countries making capital (labor) a little less

(more) scarce than before. The rise in this ratio should lower the capital

rental rate, while raising wages. A modest attempt is made to capture the

effects of FDI on the wage gap between skilled and unskilled workers for a

subset of the developing countries. Whether capital outflows cause returns

to labor to fall in source countries is further explored.2

These propositions on the impact of foreign capital on wages are

derived from general equilibrium trade theory, in particular, as an

extension of the specific-factors model. For the empirical analysis, the

gross national product (GNP) function framework is extended to treat FDI

as a factor of production.3 The labor share equation is derived from a

translog GNP function with net FDI stock as one of its argument. Since
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information on cross-country wage rates are hard to obtain for most

countries, the labor share equation provides a convenient way to measure

FDI effects on the wage indirectly. Time-series data on 26 countries (15

developed and 11 developing) are used to fit the labor share equation. A

separate analysis is carried out for China, one of the largest recipients of

FDI inflows.

This study is organized as follows. In the next section, the literature

on the causes and consequences of FDI is outlined. Chapter 3 illustrates the

specific factors model, augmented with two-way movement of capital. The

empirical framework in Chapter 4 derives the labor share equation using

the dual approach to general equilibrium theory. The data and

methodological issues are described in Chapter 5. Results are discussed in

Chapter 6 with special emphasis on the effects of foreign capital on wages

in developed and developing countries. Conclusions are presented in

Chapter 7. Finally, a separate case study of China on FDI and wage is

presented in Chapter 8.



Figure 1.1: Changes of Inward/Outward FDI Stock for Developed
Countries
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Figure 1.2: Changes of Inward/Outward FDI Stock for Developing
Countries
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Figure 1.3: Inward/Outward FDI Stock as a Percentage of GDP for
Developed Countries
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Figure 1.4: Inward/Outward FDI Stock as a percentage of GDP for
Developing Countries
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Chapter 2: Prior Literature

Early and recent studies on FDI flows, their determinants and

effects, and Factor Price Equalization (FPE) are reviewed in this chapter.

The determinants of FDI have received considerable attention in the

literature. The effects of FDI on aggregate growth and its relationship with

goods trade constitute another stream of literature. While few studies have

focused on the impact of globalization and immigration on wages and skill

premiums, fewer deal directly with FDJ's effects on wages, especially in a

cross-country setting.

2.1 Determinants of FDI

Hymer (1976) is one of the earliest authors to investigate the causes

of FDI. Noting that domestic firms face significant hardship in doing

business overseas, he argued that firms' specialized assets are key to FDL

The debate on the "cost-of-capital" versus "industrial organization" reasons

for FDI has subsided with more support for the latter. Essentially, if capital

can go through the portfolio route to achieve highest returns, FDI as a

search for highest returns (with significant sunk costs) makes little sense

(Graham and Krugman, 1995).

The "industrial organization" reasons for FDI can be best

7

summarized by Dunning's (1977) OLI paradigm - ownership, location, and
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internalization advantages. Firms extend their operations overseas because

of one or more of these advantages. Ownership advantages refer to firm

specific knowledge such as patents or trade secrets, while locational

advantages may be in the form of cheaper labor or intermediate inputs.

Internalization is more about where a firm would like to draw its

boundaries - arms-length transactions or completely internalize overseas

operations (Kindleberger, 1969, 1984; Blomstrom, Lipsey, and Kulchycky,

1988).

Baldwin and Martin (1999) note that the extensive FDI flows of the

1980s and 1990s mirror greater, if not similar flows at the turn of the

century. In fact, the movement of capital and labor in late 1800s and early

1 900s were several times larger than what has occurred in the last few

decades.

Markusen (1995) summarized the new trade theories with a role for

FDI. Not much evidence embraced that determinants of FDI are the result

of differences in factor endowments and prices. The empirical literature on

the determinants of FDI is extensive with some suggesting that trade is a

precursor to FDI (Brainard, 1997).

Markusen and Maskus (2001) review the recent work on the

determinants of multinationals (vertical and horizontal). They discuss the

factor-proportions approach for vertical model and the proximity-

concentration approach for horizontal model. The knowledge-capital model



is also addressed. They suggest that similarities in countries (country size,

endowment, trade, and investment cost) may determine FDI inflow.

2.2. Effects of FDI

In terms of consequences of FDI, the majority of the literature

focuses on FDI effects on economic growth (e.g., Borensztein, Gregorio,

and Lee, 1998; Bhagwati, 1998) and trade (Balassa, 1996; Lipsey, 1994).

Few studies have addressed the issue of FDI and factor prices or wages

(Chao and Yu, 1994; Bond, 1993). The following two sections review

major studies on the effects of FDI on economic growth, factor prices, and

trade, respectively.

2.2.1 Economic Growth

While there has been general agreement that FDI, similar to goods

trade, is a key source of economic growth, some have pointed out the

negative effects of tariff-induced capital flows (imniiserizing growth). The

argument that FDI enhances economic growth, specifically in developing

economies, has underpinnings similar to that of export-led growth ideas

(Balassa, 1996). Here, the infusion of capital in relatively labor abundant

economies and its higher relative productivity than domestic capital are key

sources of economic growth. Data from UNCTAD indicate that a vast

9
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majority of FDI is of the merger-and-acquisition-type, suggesting the

significant role of firm-specific assets (industrial organization reasons).

Borensztein, de Gregorio, and Lee (1998) tested the impacts of FDI

on economic growth. They utilized cross-country data from 1 980s and

1 990s and regressed FDI on GDP growth rate. Their conclusion is that FDI

positively affects economic growth and the foreign capital is more

productive than domestic because of its more advanced technology and

managerial skills (Barro and X.Sala-I-Martin, 1995; Yuen, 1998).

Markusen and Venables (1997) developed a model to explain the

effects of FDI on economic development of a host country. With assumption

of profit-maximizing multinational enterprises, they argued that FDI could be

a key source of economic growth. They stressed that this finding mirrored the

experiences of several South East Asian countries.

On the other hand, Bhagwati (1996) spoke of immiserizing growth

with FDI inflow. In the usual 2x2 (2 goods-2 country) framework, he showed

that FDI inflow can immiserize growth if induced by tariffs (tariff-jumping

FDI), when imports are capital-intensive. That is, the costs of the terms of

trade deterioration outweigh the benefits of growth. Whether a country is

completely or incompletely specialized is important as well. Brecher and

Findlay (1983) also show the growth-immiserizing effects of FDI. They used

a sector-specific model and derived their result under the condition of

restricted movement of goods (tariffs), thus accounting for a second-best



world. They suggest that an optimal policy would restrict FDI flow in the

presence of tariffs.

2.2.2 Factor Prices

Studies of FDI effects on factor prices have mostly focused on wage

inequality within a country. Specifically, the divergence between the wages of

skilled and unskilled labor, often referred to as skill premiums, has received

some attention in the literature. However, the effects of trade in goods on FPE

across countries have been well documented both in theory and empirics.

Jones and Scheinkman (1977) extended the traditional 2 x 2

Heckscher-Ohlin model to the cases of many goods and factors, which is

closer to practice. After elaborating the properties of this development,

they concluded that many properties in two outputs and two inputs did not

hold in higher dimensional cases.

However, FPE may hold in the case where the number of goods and

factors are equal. Samuelson (1953) developed a model to allow the

multiple factors and multiple goods assumption. In the case of equal goods

and factors, factor prices would converge under the free trade condition. In

the case of more factors than goods, factor price equalization could not be

achieved.

11
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For empirical work on the trade-wage relationship, see for instance

Bhagwati and Kosters (1994) who account for the technology impacts of trade

especially for the open economies. By extending the FPE and Stolper-

Samuelson theorems, they found freer trade may lower unskilled labor's wage

rate (also Deardorff and Hakura, 1994; Basu, 1998; Mokhtari and Rassekh

1988; Hussein and de Mello Jr., 1999; Rassekh and Tompson, 1993;

Shimomura, 1998).

Richardson (1995) discussed the role of trade and income inequality.

He set up a model of trade, technology, and wage and concluded that trade

played a "moderate" role in increasing income inequality. Since trade is also

the source of economic growth, both skilled and unskilled wage rates may be

improved.

Wong (1999) developed a Ricardo-Viner type model to analyze

effects of investment liberalization on trade and income distribution. By

assuming two-way movement of two types of physical capital: domestic

and foreign, he suggest that loosening restriction on foreign capital (inflow)

may reduce the capital rental rate for both types and raise the wage rate.

Lipsey and Sjoholm (2001) examined the relationship between

foreign-owned and domestic firms' wage rates in Indonesia. They directly

regressed wage rate on foreign ownership, education, sector, location, and

plant characteristics (e.g., size, input). Their results show that FDI did
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improve wage rates in both foreign-owned sector and overall Indonesian

economy.

Slaughter (1999) addressed the trend of wages in the U.S labor

market in the early 1970s: rising inequality and real wage slowdown. In the

context of the Heckscher-Ohlin (H-O) model, he argue that globalization

(trade) was not the major cause of wage inequality.

Feenstra and Hanson (1997) studied the FDI effects on wage

inequality in Mexico's Maquiladoras area over 1975-1988. The area

receives substantial FDI from U.S multinational corporations. In analyzing

the skill premiums, they suggested that long-term foreign capital has a

tendency to raise the relative wage of skilled labor in this sector. Their

results support the hypothesis that more FDI increases the demand for

skilled labor, and thus increases its relative wage rate.

Markusen and Venables (1997) provided a theoretical framework

on the wage-gap and the role of multinational firms, which are the source

of long-term capital flows. In the familiar 2x2 framework, they find that

the wage-gap (between skilled and unskilled labor) would rise if country

size and endowment converge. Liberalization on FDI front could also raise

the difference between skilled and unskilled wages.

Borjas, Freeman, and Katz (1996) analyzed the effects of labor

movement (immigration) and trade on wages. They used both area- and



factor-proportion approaches with U.S. data from the 1980s and 1990s,

indicating that immigration and trade would reduce the wage rate of less-

educated workers.

Bond (1993) extended international trade theorems to an

interregional model. He studied the relationship between factor mobility

and wage rate differentials. By employing expenditure functions, he finds

that factor mobility does not necessarily lead to equalization of factor

prices. The reason is that the prices of non-traded goods are different

among regions.

Chao and Yu (1994) studied the effects of capital movement in a

monopolistic market, that is, the effects of FDI on the capital rental rate

(interest rate), unemployment rate, and output in an imperfectly competitive

market-setting. They assumed that FDI flows only into the manufacturing

sector, which is monopolistic, while agriculture is perfectly competitive. Their

results suggest that FDI inflow would lower the interest rate of developing

countries, increase manufacturing output, and raise welfare.

Brown (1994) analyzed trade and foreign investment of North

American Free Trade Agreement countries. She used an applied general

equilibrium (AGE) method to model impacts of trade liberalization. Her

finding is that receiving more foreign capital would raise national welfare.

14
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Minford, Riley, and Nowell (1997) investigated the effects of trade

and technology (carried out by long-term foreign capital) on unskilled labor in

OECD countries. Based upon an H-O model, they set up a three-inmiobile

factors and three- traded goods (3 x 3) model and used a computable general

equilibrium method. They conclude that trade and technology transfer

decrease the unskilled labor's income.

Blonigen and Slaughter (2001) focused on the role of inward FDI in

the increasing inequality of relative wage rates (skilled and unskilled labor) in

the U.S from 1987 to 1994. Based upon cost minimization conditions, they

derived an empirical framework for changes in the skilled labor share of total

labor compensation (proxy of skill upgrading). They explored the effects of

skilled wage, unskilled wage, real valued-added output, domestic capital, and

FDI on skill upgrading. Their results suggest that inward FDJ does not lead to

skill upgrading.

2.2.3 Trade

Among the voluminous literature on FDI, a large proportion has

focused on the relationship between FDI and trade. Following is a review of

major theoretical and empirical studies.

The question of whether trade and FDI are substitutes or complements

has been a concern for policy makers because of possible effects of outward

FDI upon a country's balance of payments and employment of its work force.
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Based on a modified version of the Heckscher-Ohlin-Samuelson (H-O-S)

trade model, several studies have alluded to a negative relationship between

outward FDI and exports (see Ruffin, 1984, for a survey). In particular, when

the assumption of factor immobility is relaxed, exports and FDI turn into

substitutes. This finding makes sense because trade flows within the H-U-S

model are driven by differences in factor endowments, which remain fixed.

As factors become mobile, the differences in factor endowments between

countries become smaller, which have the effect of decreasing trade flows. A

decline in the importance of exports as a tool to access foreign markets and

the associated loss in employment have long concerned labor unions and

policy makers.

A contrary hypothesis is advanced by other research studies. The

proponents of a complementary relationship between FDI and trade either

follow a Ricardian tradition (Kemp, 1966; Jones 1967; Markusen 1983) or

relax the assumptions of fixed foreign markets and single product firms

(Lipsey, 1994). For instance, Graham and Krugman (1995) argue that the

home-country operations of a multinational firm can be vertically linked with

the host-country operations such that an increase in the activity of the latter

generates increase in demand for intermediate goods from the former

(Helpman, 1984; Helpman and Krugman, 1985). Lipsey and Weiss (1984)

suggest that as foreign markets expand, presumably through income growth, it

is possible for both exports and foreign affiliate sales to grow together and
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thus, benefit the home country. To the extent that the shareholders of a

multinational firm are nationals of the home country, the returns accruing to

its foreign affiliates ultimately accrue to home country nationals through the

parent organization.

Brecher (1983) studied the policy options in the presence of

international trade and investment in a two-good, two-factor model. He

focused on the second-best policy, which is a tax (or subsidy) on consumption

and production, with the first-best policy (free trade and foreign capital

movement). He find that a combination of policies allows the achievement of

the first-best equilibrium.

Lipsey (1994) reviewed previous studies on outward FDI and the

U.S economy. He thought of multinational corporations as firms with

specific assets, such as brand names, trade secrets, and technical know-

how. Then, he investigated the relationship between outward FDI and

export, arguing that there was a positive linkage between them. He also

addressed the outward FDI effect on the home-country labor market. His

conclusion is that it depends on the composition of labor supply within a

nation.

Graham and Krugman (1995) discussed the relationship among U.S

FDI, trade, and wage rates. By analyzing the Bureau of Economic Analysis

(BEA) data over 1986-1990, they find that inward FDI did not necessarily

harm the American economy, although U.S affiliates tend to import more
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foreign goods. They also find little evidence for the argument that foreign-

owned firms pay higher wage rates and seek higher-value added sectors.

Wong (1986) analyzed the sufficient conditions for substitutability and

complementarity between FDI and trade. He began with the equilibrium of the

world commodity and capital markets and then derived the effects of FDI on

trade volume. He concludes that the impact of FDI on income distribution

outweighed that of trade.

2.3 Summary

Previous studies on FPE largely concentrated on autonomous

convergence of factor prices or their dependence on trade. Determinants of

FDI and its relationship with economic growth and trade have also been

extensively analyzed. Research work on the income distribution effects of

FDI, i.e., FDI leading to FPE, seems to have received limited attention.

Moreover, the few analyses of FDI effects on wages have been mostly

theoretical, leaving substantial room for empirical testing of these

relationships. The focus of the few empirical studies on factor price effects

of FDI, as noted in section 2.2.2, have been either on skill premiums or

restricted to one sector or one country.



Chapter 3: Theoretical and Empirical Model

3.1. Model

An extension of the specific factor model (Ricardo-Viner type, e.g.,

Jones and Scheinkman 1977; Brecher and Feenstra 1983; Wong, 1999)

which allows for two-way movement of capital is used here.4 The standard

assumptions are applicable - two countries (home and foreign), two

competitive sectors (i=1, 2), and three factors (K1, K2, L) - capital K1 is

specific to i-th sector and L is labor input, which is perfectly mobile

between the two sectors. In addition, let the home country be the source for

K1, while simultaneously being a host country for K2. This assumption is

not necessary to establish the effect of capital flows on factor prices. One

could assume that a country serves exclusively as a source or host and

derive similar results to those that follow. Let the production functions of

each country for the two sectors be:

(1) Qj=F(K1,Lj)

Q2=G(K2,L2)

19

The assumption of the specific factors model for analyzing the FDI impacts on factor
prices is reasonable given that international movements of capital involve technological,
managerial, and marketing know-how.
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where Q, is the output of the i-th sector, L is the labor input employed in

the i-th sector, i=1, 2, andK1 and K2 are the two types of capital. The

production functions are concave, strictly increasing, at least twice

differentiable, and linearly homogeneous. These assumptions relate to the

signs of first and second partials of the production function as follows:

FKJ, FL), GK2, GL2> O, FKJKJ, FULl, GK2K2, GL2L2 <0;

FKIL1, GK2L2> 0; FKIKIFLILI - F2KILI = GK2K2GL2L2- G2 K2L2 = 0.

The home economy is endowed with given amounts of the factors

L, K1 and K2. In order to capture the effects of capital flows, assume that

an amount k1 of domestic capital K1 flows out of sector 1 of the economy

and that an amount of k2 of foreign capital flows into sector 2 of the

economy. Full employment of the factors is described by:

L1+L2=L

K1 = K1 - k1

K2=K2 +/c2

Note the possibility that k1=O or k2=O. Let p be the domestic relative

price of good 1, with good 2 as the numeraire. Note that the choice on L2 is

redundant, i.e., L2=L -L1, let L=L1. Denote the domestic wage rate by w,
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rental rate of K1 and K2 as r1 and r2, respectively. Cost minimization by the

finns implies that the factor prices are given by:

(4) w =pFL(K - k1, Li),

r1 PFKJ(K! - k1, Li)

r2 GK2(K2 + k2, L2)

Perfect mobility of labor between the sectors equalizes the wage

PFL(K1 -k1, Li) GL(K2 +k2, L - Li)

With three factors and two goods, the factors prices become

functions of prices and capital flows, unlike the standard 2x2 model.

Comparative statics on the equation set (4) yield the following results on

the effects of prices and capital flows on wages:5

aw FLI GLLw - >0,pap

ow pFKILGLL
Wkl

c1

<0,

Ow pFLLGK2L
Wk2_Ok_ >0,

See appendix A. Note that similar comparative static results can be obtained for r1 and r2,

rate:

(5)



22

where c1 PFLL + GLL (Wong, 1999). First, an increase in the relative price

of good 1 tends to raise the wage rate.6 Second, an increase in /cj, meaning

more of K1 -type capital moving out, will lower the marginal product of

labor in sector 1, driving some labor to sector 2, and thus making the wage

rate lower and the marginal product of K2-type higher than before. At the

same time, the marginal product of Ki-type capital is higher with less K1

capital in sector 1. Finally, an increase in /c2, meaning more of K2-type

capital moving in, will increase the marginal product of labor in sector 2,

attracting some labor away from sector 1 and thus making the wage rate

higher. It is interesting to note further that the movement of the two types

of capital has opposite effects on the factor prices. That is, the effect of

inflows (k2) is to raise the wage rate, while that of the outflows (k1) is to

lower it.

6 See appendix A. Note that employment in sector 1 (L1) can be solved for from equation
(5), and the effect of price and capital flows on L1 are given by:

(6) >o !L Fk1L
<

GK2L
<

5p cJ 5k1 cD '5k2 D

where c1 = PFLL +GLL. As the price of good 1 (relative to good 2) rises, employment in
sector 1 rises, but as capital leaves sector 1, the marginal productivity of labor in sector 1
falls and hence its labor employment falls. Similarly, as new capital enters sector 2, its
labor productivity rises, and hence it attracts more labor away from sector 1. See Chao and
Yu (1994) for the effect of capital flows on unemployment in imperfectly competitive
markets.
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The next section illustrates how the GNP function framework and

time series data from a group of developing and developed countries can be

used to gain empirical insights into these effects.

3.2. Empirical Framework

The revenue or GNP function framework is used to test for the

effects of capital flows on wages as derived in equation (6b) and (6c)

(Kohli, 1978; Dixit and Norman, 1980). Specifically, GNP is set equal to

gross domestic product (GDP) plus net exports and net factor receipts from

abroad. The GNP function is derived from:

(7)G(p, v)Max {p.y:yEy(v),p,yE,veWtM
}

The vector of prices is given byp, while the vector of factor

endowments including foreign capital is given by v.7 The envelope

properties of the GNP function yield the following:

(8)
aG(p,v)

y(p,v);
ÔG(p,v)

- w(p,v),

Here, foreign capital is used as a factor endowment which is not inconsistent with the

theory outlined above. We can set K1 and K2 to be small, initially.



which are the general equilibrium supply (y) and factor return (w)

functions. A translog specification for the GNP function is given by:

lnG(p, v) = a0 + a, ln p1 + aft in p1 in Pk
j1 j=1 k=1

+ J3 in V1 + fi1 ln v in v1
j=1 2 j=1 1=1

+rji inp 1nv
j=1 j=1

with the following restrictions to ensure its linear homogeneity inp and v

each, and symmetry;

a1 = 1; aft = 0; aJk = 0; afk - ak], for allj and k,

j k;

1fi110; fi1=0; fi = fi1,foraiilandi,mi;

24

Applying the envelope properties to the transiog, specifically with

respect to iabor, the iabor equation is derived as foiiows:

(ll)(PV)_SL=pL+fiLjlnVj+yjLlnpj,
a in VL j=1



where SL is the share of labor compensation in GNP. Following Takayama

(1985) and Kohli (1978), the cross elasticity of wage with respect to FDI

can be obtained from the estimation of the parameters of the labor share

equation. Letting K* denote foreign (FDI) capital,

(12) IJLK*=
a2lnG(p,v) '\L G

alflVLalflVK.

VK*

= VLVK*

WLVL

G

aI WL
tG

LK* - SLSK*
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=
/3LK*+SLSK*

where = WL is returns to labor (wages), SL and SK* are the shares of

labor and foreign capital in GNP, respectively, and a LK* - ____ is the
K* WL

elasticity of wage with respect to foreign capital. The wage elasticity with

respect to domestic capital and labor can be derived in a way similar to that

of equation (12). The corresponding expressions are



fiLL + S2L - SL PLK + SLSK for domestic capital and0LL - and cYLK -
SL SL

labor, respectively.

Depending on data availability, the differential impact of FDI on

the various types of labor, such as unskilled and skilled can be identified.

For instance, if data on agricultural labor (unskilled) and its share of

agricultural value added are available, two labor share equations similar to

that of equation (11) can be specified and estimated. Essentially, the labor

endowment in the GNP function will be replaced by unskilled (farm) and

skilled (non-farm) labor.8 The derivatives of translog GNP function with

respect to each of these two labor categories will result in skilled and

unskilled labor's share ofGNP as a function of FDI, prices, and other

endowments.

8 realfty both in agricultural and non-agricultural sectors skilled and unskilled labor
coexist. Generally, most skilled workers are employed in non-agricultural sector and
unskilled in agricultural sector. So, the non-agricultural labor share is used approximately
as skilled labor share and the agricultural labor share as unskilled labor share.
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Chapter 4: Data

Time series-cross section data (1970-1995 for 26 countries) are

assembled for the study from several sources. The choice on countries was

severely limited by the availability of data on labor compensation and FDI.

The major source for FDI data is the United Nations Conference on Trade

and Development's (UNCTAD): (i) Transnational Corporations in World

Development for the period 1970-1988, and (ii) World Investment Report for

1989-1995. The National Accounts Statistics (NAS) of the United Nations is

the source of data on GNP, labor compensation, export, import, and net

factor payments (receipts) from abroad for the entire sample period. Price

indexes for agriculture, industry and services, and factor endowments (e.g.,

labor and land) are taken from World Development Indicators (WDI), World

Bank for the period 1970-1995. Domestic capital data are from Crego etal.

(1998) of the World Bank. Of the 26 countries investigated 11 are

developing (Columbia, Ecuador, Egypt, El Salvador, Honduras, India, Korea,

Peru, Philippines, Sri Lanka, and Venezuela) and 15 developed (Australia,

Austria, Canada, Denmark, Finland, France, Greece, Japan, Italy,

Netherlands, New Zealand, Norway, South Africa, Sweden, and the United

States). Construction of each of the variables used in the analysis is

explained below. The panel data for developing countries are available for

27



the period 1970-92, while those for developed countries are available for

1975-95.

4.1 FDI Data

Data on outward and inward FDI flows and stocks in U.S dollars are

obtained from the UNCTAD's World Investment Report for the years 1989-

1995, while comparable data before 1989 are from UNCTAD's Transnational

Corporations in World Development. Since stock data are available for

selected years, we extended the stock series by adding or subtracting FDI

flows for later or prior years on an historical cost basis (Graham and

Krugman, 1995). For some years (early 1970s) FDI flow data are obtained

from the WDI of the World Baiik. For estimation purposes, we used inward

FDI stock for developing countries, since their outward FDI stocks are

relatively small and unavailable for most countries. For developed countries,

we introduced inward and outward FDI separately into the labor share

equation. Since net FDI stock either as [outward -inward] or [inward -

outward] is negative for several countries, we could not transform them into a

logarithmic scale for use in estimation. After estimation, coefficients on

inward and outward FDI are added up to approximate the coefficient on net

FDI stock.

28
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4.2 Capital

The domestic economy-wide capital data series, from Crego et al.

(1998) are denominated in constant 1990 US dollars for all the countries in

our sample. Since that series ended in 1992, we extended it up to 1995 by

using gross fixed investment (in constant 1990 U.S dollars) from the WDI of

the World Bank. We employed the same methodology as outlined in Crego et

al. (1998):

I, = (K,1-K,) + 8K,

or K,+j=(1-8)K,+I,

where I, is gross fixed investment in year t, K, is the capital stock at the end of

the year t and 8 is the depreciation rate. We set the depreciation rate, 8 = 0.10

(10%) and thus, extending capital stock data for 1993-95. In the case of

Ecuador economy-wide capital series are not available, and so the series on

manufacturing fixed capital is extended and used in estimation.

4.3 Land and Labor

Labor is total economy-wide labor force and land is total arable land

area in square kilometer, both from the WDI of the World Bank for the period

1970-1995.



the cases of India and Peru data are incomplete for later years. However, data on
other cost components of GNP are available, which allowed us to infer the labor
compensatiofi for period 1989-95.
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4.4 Price Indexes for Agriculture, Manufacturing and Services

Price indexes for agricultural, manufacturing, and services sector (the

ratio of current to constant value added) are available in 1990 or 1995 constant

U.S dollar from the WDI of the World Bank for 1970-1995. In order to be

consistent with other data, price indexes data are converted to 1990 constant

U.S. dollars. Constant value data on Sweden and U.S are incomplete, but are

extended using the ratio from overlapping time series on constant and current

value added, for example, if constant value added data in 1992 are unavailable,

but their current data are available, we make use of the ratio of current value

added data in 1992 and 1990 to calculate constant value added in 1992 (note

that constant price in 1990 is known).

4.5 Shares of Labor Compensation and FDI in GNP

Table 1.3 of the NAS published by the United Nations is the source

of labor compensation data. Item 3 of the cost components of GDP is labor

compensation in current local currency. Table 1.7 of NAS provides data on

the components of GNP as defined earlier, i.e., GNP GDP + (Export-

Import) + (Factor receipts from abroad - Payments to foreign factors).9

Dividing labor compensation by GNP generates share of labor in GNP since

both nominator and denominator are local currency.



that the terminology does not imply the ratio of FDI to GNP, but that of payments
to FDI as a share of GNP.
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For six countries, Columbia, Ecuador, India, Korea, Sri Lanka, and

Venezuela, data on compensation to agricultural labor are available for the

period of 1982-1994. The difference between total and agricultural labor

compensation is attributed to non-agricultural labor. Hence, it is possible to

investigate the differential impact of FDI on skilled and unskilled labor,

albeit in a smaller sample than the one used for the aggregate labor share

equation.

The payments (returns) to FDI as a share of GNP are not necessary

for estimation of equation (11), but required for the computation of the

elasticity of wage with respect to FDI. Net factor receipts [(factor incomes

to the rest of world plus current transfers to the rest of world for receipts)

minus (factor incomes from the rest of world plus current transfers from rest

of the world for payment)] divided by GNP gives us an approximate "FDI

share of GNP".'° We recognize that these data include payments and

receipts from sources other than FDI. The magnitude and direction of these

shares, as presented in table 4.1, suggested that they may be a reasonable

approximation of the FDI share of GNP. More importantly, we use this

share as only a starting point for the computation of the elasticity of wage

/3LK +SLSK*with respect to FDI, that is, , where SL and SK* are share of
SL
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labor compensation and share of net FDI receipts in GNP respectively, /JLK*

is the coefficient of in equation (11).

The share of land rents in GNP for developed countries was obtained

from either European Accounts for Agriculture or U.S Department of

Agriculture. The non-labor compensation of agriculture value added from

NAS was used to derive the land (rents) share of GNP for developing

countries. The difference between one and the sum of the labor, land, and

FDI share of GNP (residual) is capital's share of GNP. Note that these

shares are not necessary for estimation, but required for the computation of

cross elasticities of wage with respect to land and capital.

Descriptive data (average) on all of the series above for developed

and developing countries are presented in table 4.1. Note that the labor

compensation share of GNP is generally higher in developed countries.

Japan and the United States, the two largest sources of FDI, show positive

FDI share, while the rest are mostly negative. Most developing countries did

not have outward FDI flows and hence, outward FDI stocks are not

computed. Note that the inward FDI stocks of several developed countries

are large. In some developed countries, net FDI stock is negative (They are

net FDI receivers). The differences in the endowments (labor, capital, land)

between developing and developed countries are also well reflected in table

4.1.



Table 4.1: Descriptive Statistics (Average)
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Note that generally labor compensation share in 11 developing countries are smaller than

that in 15 developed countries. The magnitudes of both outward and inward FDI stocks in

developed countries are much larger than that of developing countries. Net factor receipts

(GNP share of FDI) for most developing countries are negative.

Country GNP
share
of

Labor
(mu.)

Land
(000'sq.km.)

Capital
mil.US$)

F1M
Stock

Labor FDI Outward Inward
(mil.US$) (mil.U.S)

Developing
Colombia 0.3362 -0.0140 9.97 37.40 70043 2579
Ecuador 0.2546 -0.05448 2.76 16.29 3015 828
Egypt 0.4217 0.0770 14.96 24.13 79458 4336
Korea 0.3699 -0.0077 16.06 20.36 250647 1972
Sri Lanka 0.4848 0.0322 5.67 8.80 14895 356
Philippines 0.3018 -0.0240 19.82 51.86 44737 1823
El Salvador 0.8480 -0.0246 1.57 5.37 10237 181

Venezuela 0.3398 -0.0228 5.39 30.51 181751 2219
Honduras 0.6957 -0.0223 1.30 15.42 7178 147
India 0.6672 0.0044 305.70 1648.00 391250 1391

Peru 0.3207 -0.0352 5.78 32.11 71816 830

Developed
Australia 0.5269 -0.0280 7.56 456.94 677000 13387 32439
Austria 0.5666 -0.0080 3.49 14.74 355000 3241 5573
Canada 0.5635 -0.0324 13.45 456.39 990889 49700 61728
Denmark 0.5432 -0.0380 2.81 25.85 249333 6377 6415
Finland 0.5619 -0.0323 2.49 25.14 262556 6979 1740
France 0.5341 -0.0048 24.32 178.17 2350000 81676 53506
Greece 0.3247 0.0440 4.01 27.93 145889 843 11319
Italy 0.4641 -0.0095 23.52 91.40 1920000 24860 20928
Japan 0.5332 0.0029 60.92 41.95 7570000 115468 50703
Netherlands 0.5254 -0.0088 6.29 8.38 613111 81665 38152
Norway 0.4314 -0.0310 2.04 8.56 274833 6447 9224
N. Zealand 0.5218 -0.0408 1.48 24.02 94400 4106 4779
Sweden 0.6265 -0.0302 0.44 28.97 437389 27832 8682
USA 0.6035 0.0030 118.16 1872.78 10300000 313130 257718
South Africa 0.4981 -0.0363 12.79 124.22 286889 6736 16906



Chapter 5: Econometric Method

5.1 Aggregate Labor Share Estimation

Introducing subscripts c for country and t for time to the labor share

equation (11) results in a panel model. The equation to be estimated

emerges as:

(12) SL JJL + 2 SLCt2 + fl, mv ict + ln
i=R,L,C,K* j=A,M,S

where (vRct, VLct, VCct, VK*Ct) denote country-and time-specific factor

endowments of land, labor, domestic, and foreign capital respectively,

while (PAct, PMct, PSct) denote country-and time-specific price indexes of

agricultural, manufacturing, and service sectors. The estimating equations

emerge by adding random errors to equation (12). The data set

encompasses 220 observations (11 countries and 20 years) for developing

countries and 270 observations (15 countries and 18 years) for developed

countries. A number of estimation issues will be addressed before

estimating the labor share equation (12) using panel methods.

First, homogeneity and symmetry restrictions from equation (10)

that are relevant to the estimation of equation (12) are tested for and

imposed. The second-period lagged dependent variable (SLt2) is included

34
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in the model since adjustment of labor (compensation) shares to change in

prices and factor endowments is not likely to be instantaneous (Harrigan,

1997).h112

Second, a test for possible endogeneity of independent variables,

particularly the price of services, is carried out. Since services sector

includes a number of nontradables, it is likely that its price is endogenous.

A Hausman test is used for this purpose, where price of services is first

fitted using factor endowments and prices of agriculture and

manufacturing. Note that the price of service is homogeneous of degree

one in tradable goods price and homogeneous of degree zero in factor

endowments (Woodland, 1982). A Wald criterion is employed to compare

the estimates from the share equation using fitted values of the price of

services with those from using the original price series. For both

developing and developed countries, endogeneity of the price of services is

not detected. Hence, the original series on the price of services is used in

the estimation of the labor share equation (12).

Third, the error term added to equation (12) incorporates the effects

of omitted variables. The estimation of equation (12) without consideration

In using a one-period lag, the dependence between regressors (lagged dependent
variable) and the error poses a problem (biased estimates), which can be corrected by
instrumenting it with the two-period lag (Hsiao, 1986).
12 Note that the inclusion of lagged dependent variable (essentially first differencing) and
the normalization of prices and endowments for homogeneity, together, lower the
nonstationary tendency of the time series.
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of possible country-specific or time-specific effects can generate

misleading results from ordinary-least-squares regressions. Hsiao (1986)

and Baltagi and Griffin (1995) provide examples. Problems emerge when

either the unobservable country-specific or time-specific variables correlate

with the included right-hand-side variables. Two alternative, but related,

procedures exist for addressing these problems: fixed-effect and random-

effect models. The question of fixed versus random effects has been

addressed extensively in the literature on panel models (Mundlak, 1978;

Baltagi, 1995). Since this study is conducted in a cross-country setting, it is

more reasonable to assume country-specific fixed effects to account for

unobservable variables (Greene, 1997).

Last, the heteroskedasticity problem is corrected and White's

Heteroskedasticity-Consistent Covariance matrix is obtained. Since the lag-

dependent variable is included, the Durbin-Watson test is inappropriate for

checking serial correlation. So, the Lagrange multiplier test is applied. For

developed countries the serial correlation is not detected. But for

developing countries serial correlation is found and corrected by using an

AR(1) procedure.

5.2 Skilled and Unskilled Labor Share Equations

As noted earlier in the data section, data on total and agricultural

labor compensation are available for six developing countries. In addition



to estimating an aggregate labor share equation which included these six

countries, skilled and unskilled labor share equations are specified as

follows:

SCt= fl + fl In v + YjL In
i=R,LS ,LU,C,K* j=A,M,S

and

S = + ,% S_ + J8L1 lnv + 1jL lnp,
i=R,LS,JJ',C,K* j=A,M,S

where the superscripts s and u on SLCt and L denote skilled and unskilled

labor. All the estimation issues (e.g., homogeneity, symmetry, second-

period lag of labor share (lagged dependent variable), endogeneity of

services sector prices, fixed versus random effects) similar to that of the

aggregate labor share equation (12) are addressed. The results from the

estimation of equations (13) and (14) are presented in next section.

37



Chapter 6: Results

To study the effects of long-term foreign capital on domestic wage

rate in developing and developed countries, data on labor compensation,

labor, land, capital stock, FDI, and prices of agricultural, industry, and

service sectors are collected. The focus of this study is on the last quarter of

the twentieth century since FDI became more prominent during that period.

Based on data availability, time series are chosen from 1972 to 1991 for

fifteen developed economies and from 1977 to 1994 for eleven developing

economies.

As noted in chapter 5, the (one-way) fixed effects specification is

more appropriate for these settings, given the specification tests and error

structure analysis. Moreover, a high R2 in developing and developed

country cases suggests that the change in labor compensation is reasonably

well explained by exogenous variables, which include FDI. Most of the

signs of explanatory variables match those previously expected.

Results for each group of countries (developing and developed) and

each category (skilled and unskilled) are discussed in the following

sections. Significance at 5 percent level is the focus of my discussion, but

significance at 1% and 10% levels are also listed in each table.
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6.1 FDI Effects on Developing Countries

Recall that the effect of FDI on wages can be derived by specifying

the labor compensation share of GNP as a function of factor endowments

(labor, land, domestic capital, FDI) and prices of outputs (agriculture,

industry, service). Note that FDI and domestic capital are in the form of

stocks, which are the sum of accumulative value of previous years' inflows

with depreciation and current year's inflow. For the labor compensation

share of current period, these stocks can be assumed given. Thus, it is

reasonable to treat FDI and domestic capital as exogenous variables. Here,

the net FDI stock is inward FDI stock only, since in most developing

countries outward flows have been very relatively small until recently. The

parameter estimates along with respective t values for the labor share

equation are presented in table 6.1. Wage elasticities with respect to factor

endowments and prices are presented in the final colunm of table 6.1.

For FDI, capital, and land endowments, they exhibit a positive

relationship with labor share, while the relationship between labor share

and labor endowment is negative. This implies that less labor supply will

raise labor shares in these countries. All the coefficients on factor

endowments are significant at the 5 percent level. Holding all else constant,

the elasticity of wage rate with respect to FDI suggests that a 1% increase

in FDI would lead to a 0.13% increase in the aggregate wage rate. This

indicates that with more FDI inflow labor becomes "a little more scarce"
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while capital becomes "a little more plenty." While Chao and Yu (1994)

concluded that FDI would lower return to capital, I find that it also affects

the labor market. Since full employment is assumed in my model, a higher

demand for labor should raise the aggregate wage rate. Furthermore, as

Borensztein, Gregorio, and Lee (1998) argue, FDI is often more productive

than domestic capital. When more FDI flows into a sector, it raises the

marginal productivity of labor in that sector. Since labor is assumed to be

mobile across sectors, labor from other sectors moves into the sector that

attracts FDI. Hence, the overall wage rate is expected to increase.

Domestic capital and land have larger elasticities than does FDI,

i.e., a 1 % increase in them will lead to 0.73% and 0.53% changes in the

aggregate wage rate, respectively. This suggests that domestic factor

endowments have larger impacts than FDI on the wage rate. The biggest

effect on wage rate results from a change in the labor endowment. The

wage rate would rise 1.4% if labor supply falls by 1 %. Note that, the

curvature condition holds in this case.

With regard to output price coefficients, only that on industry price

is significant at the 5% level. For every one percent increase in the

industrial price, wage rate falls by 0.05%. If the price of goods from

industry sector rises, the demand for the factor intensively used in this

sector (capital) increases as well. Thus, returns on non-labor factors would

increase while return on labor (wage rate) would fall. Stolper-Samuelson
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theorem holds in this circumstance. However, effects of agricultural and

service prices are insignificant at the 5 percent level. One reason might be

imperfect labor markets in agriculture and service, for example,

unemployment in these sectors. Another possible problem may be that the

world price parity condition does not hold, especially, in the agricultural

sector. Some trade barriers may also induce market distortions (e.g., tax,

subsidy).

The coefficient on the (second-period) lag of labor share has a

positive but insignificant effect on current labor shares. The magnitude of

the coefficient on this lagged dependent variable indicates a relatively fast

rate of adjustment of labor share to its long-run equilibrium value,

suggesting that the labor share would not be sticky with the respect to the

changes in factor endowments and output prices.

The above findings are based on a single regression for all

developing countries. However, the effects of FDI on each economy's

wage rate may be different. To address this concern, country-specific

elasticities of wage rate with respect to FDI are calculated by using the

same coefficient (in table 6.1) and respective labor and net factor shares.

Results are presented in table 6.2. Note that, all countries have positive

wage elasticities with respect to FDI. Hence, in all sample countries, FDI

inflows increase the overall wage rate.
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Lipsey (1994) argued that the effect of outward FDI on a home

country (developed countries) depended on the composition of labor supply

in the labor market. Similarly, inward FDI's effect on labor also depends

on the composition of labor market in developing countries. My results

show that for all these 11 economies, FDI raises the host countries'

aggregate wage. Holding all else constant, a 1% increase in inward FDI

will result in a 0.13 percent increase in the aggregate wage rate on the

average. This supports Wong's (1999) argument that more FDI could lower

interest rates and raise wage rates. The magnitudes of the impact of a 1%

increase in FDI vary from 0.05% (El Salvador) to 0.22% (Egypt). While

Chao and Yu (1994) concluded that FDI would lower the developing

economy's interest rate, the net effect of rise on income (wage plus return

to capital) has been found to be positive by a number of aggregate studies.



Table 6.1: Parameter Estimates of Labor Share Equation for
Developing Countries (Fixed Effects)

* denotes significance at the 10 percent level.
**denotes significance at the 5 percent level.
***denotes significance at the 1 percent level

Note that wage elasticities with respect to FDI and labor are calculated by making use of

labor compensation (SL) and net factor receipts share (SF) in GNP. Land share is

approximated by subtracting agricultural labor share in total agricultural share in GNP,

assuming that agricultural labor compensation and land rental share account for most of

the agricultural share. The capital rental share is the residual of these other shares. The

wage elasticities with respect to agriculture, industry, and service prices are computed

directly using their shares in GNP.
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Parameter Estimates of Labor Share Equation Wage Elasticity with
respect to

Coefficient t-ratio
Endowment of
FDI (inward) 0.063*** 4.030 0.128
Capital 0.139*** 3.389 0.725
Land 0.184** 2.127 0.530
Labor 0.386*** -3.573 -1.383

Price of
Agriculture 0.134 0.963 0.481
Industry 0.163** -2.401 -0.047
Service 0.029 0.204 0.566

Labor share lag 0.068 0.786

R2 95%



Table 6.2: Country-specific Elasticity of Wage with respect to FDI
for Developing Countries

Note that SL is the labor compensation share in GNP. SF (SK*) is the net factor receipts

share in GNP. Elasticity is the wage elasticity with respect to FDI, which is computed as

J3LK* +SLSK*

SL
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Country SL SF Elasticity
Colombia 0.336 -0.014 0.173
Ecuador 0.255 -0.055 0.193
Egypt 0.422 -0.077 0.226
Korea 0.370 0.008 0.163
Sri Lanka 0.485 0.032 0.162
Philippines 0.302 -0.024 0.185
El Salvador 0.848 -0.025 0.050
Venezuela 0.340 -0.023 0.163
Honduras 0.696 -0.022 0.068
India 0.667 0.004 0.099
Peru 0.321 -0.035 0.161



6.2 FDI Effects on Skilled and Unskilled Labor of Developing
Countries

Results in table 6.1 addressed FDI effects on labor share and the

overall wage rate. However, the effects on different types of labor (e.g.,

skilled versus unskilled) can not be traced out in this way. For this

purpose, developing countries' labor is classified into unskilled

(agricultural) and skilled (non-agricultural). The hypothesis here is that the

impact of FDI on wage rate of these two categories of labor may be

different. For example, the representative (average) wage may rise with

more FDI inflow, but the wage rate of skilled labor might increase more

than that of the unskilled labor. It is possible that the real wage rate of

unskilled labor may even decrease. Skilled (non-agricultural) and unskilled

(agricultural) labor share equations are estimated using available data from

six developing countries. Results are presented in tables 6.3 and 6.4, for

agricultural and non-agricultural labor equations, respectively.

Unlike the overall labor share equation results (table 6.1), only FDI

and capital coefficients are significant in the unskilled labor equation. The

parameters on land and non-agricultural labor are insignificant. This shows

that FDI and capital are very important for the evolution of agricultural

labor share of GNP.

Furthermore, the sign of FDI is negative, different from that in table

6.1. This result suggests that inflow of FDI has a negative impact on

45
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agricultural labor's wage rate. For every 1% increase in FDI, wage rate of

unskilled (agricultural) labor decreases by 0.07%. In developing countries,

most FDi flows into non-agricultural sector. When FDI increases, more

labor moves into that sector. Employment in agricultural sector falls. As a

result, o'ferall wage rate rises. However, in many developing countries, the

maj or increase in labor force occurs in the agricultural sector. Labor may

be immotile and underemployed. In the short run, the increased labor

demand ly FDI could not absorb the surplus agricultural labor while the

non-agricultural wage rate is raised. The labor outflow attracted by FDI

might not keep pace with the increase in the surplus agricultural labor

force. Moreover, the domestic capital in agriculture could also move out to

non-agriultural sectors. If these happen, the real wage rate of agricultural

labor wotld be lowered initially, but with the eventual movements of

domestic capital and labor toward long-term equilibrium, the real

agricultulal wage rate could finally increase.

BLrjas, Freeman, and Katz (1996) discuss the effect of trade on the

wage rat of less-educated labor in the United States. In developing

countries FDI, as our results show, may have similar impact on the wage

rate of unskilled labor at least in short run. Markusen and Venables (1997)

also sugest that liberalization of FDI regimes would increase the gap

between unskilled and skilled wage rates. That is, the relative wage rate of

unskilled labor may fall due to the increase of FDI inflow.
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Like previous studies, domestic capital has a positive effect on the

unskilled labor share. Agricultural wage rate will rise by 0.5 8% with a 1%

increase in domestic capital. Coefficient on land is insignificant at the 5%

level, showing its small effects on labor share. Possible explanation for this

is that the agricultural labor may not own land. The landholders may be the

non-agricultural labor. If so, the changes in land may have some effects on

non-agricultural wage rate, but small impacts on the agricultural wage rate.

The effect of unskilled (agricultural) labor endowment is significant at the

5% percent level with a negative sign, while skilled (non-agricultural)

labor's effect is insignificant. These results suggest that agricultural labor

has significant effects on agricultural wage rate, but non-agricultural labor

force has little impacts on it.

Most previous studies focused on the effect of trade on skilled or

unskilled workers (Borjas, Freeman, and Katz, 1996). They argued that

trade with developing countries lowered wages of unskilled workers in

developed countries. On the other hand, Wong (1986) suggests that the

effect of FDI on income distribution might outweigh that of trade. There

are few empirical studies of the effects of FDI on unskilled and skilled

labor for developing countries, especially in a cross-country setting. My

results show that FDI inflows also may lower the relative wage rate of

unskilled labor in developing countries.
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With regard to output prices, coefficients on agricultural and

service prices are significant at the 5 percent level, while industrial price is

insignificant. Labor share rises if services price increases, but falls when

agricultural price rises. However, their elasticities are all positive. For a 1%

increase in the agricultural price, agricultural wage rate will rise by 0.02%.

This is similar to the Stolper-Samuelson type effect in a 2x2 model. The

increase in output price (agricultural) of one sector will raise the returns to

the factor (agricultural wage rate) that is intensively used in that sector.

Service price seems to have a larger impact than agricultural price on

agricultural wage rate. A 1% increase in the service price will lead to a

0.93% increase in the wage rate of the agricultural sector. The possible

reason for this would be the nature of service sector. With a high

proportion of income spent on food in these countries, services are likely to

be food-related. Thus, services price can have a larger effect on agricultural

labor's wage rate.

Empirical results of skilled labor share equation turn out to be quite

similar to that on overall labor share. They are presented in table 6.4. All

endowments are significant at the 5 percent level. The sign of their

coefficients are almost the same as in the table 6.1. FDI, capital, and land

have a positive relationship with skilled labor share. Agricultural and non-

agricultural labor endowments have negative effects on skilled labor share.
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Land has a positive and large impact on the non-agricultural wage

rate. A 1% increase in land will result in a 1% increase in the wage rate of

that sector. Growth in capital has smaller effects on non-agricultural wage

rate. If domestic capital rises by 1%, skilled wage rate would move up by

0.66%. FDI effect is the smallest, yet significant. An increase of 1% in FDI

will raise skilled labor wage rate by 0.12%, similar to that in the aggregate

labor share equation. Feenstra and Hanson (1997) concluded that inward

FDI favored the skilled wage rate. Lipsey and Sjoholm (2001)'s work in

the case of Indonesia also supported that FDI improved skilled labor's

wage rate. We assume that most FDI moves into the skilled sector in

developing countries. When more FDI flows in, demand for skilled labor

rises. Hence, the returns to skilled labor will increase.

The effects of the agricultural and non-agricultural labor have the

same sign, but their magnitudes are different. If agricultural labor supply

increases by one percent, the wage rate of non-agricultural labor will fall

by 0.25%. For every one percent of increase in the non-agricultural labor

force, the wage rate of non-agricultural labor will decrease by 1.5%. This

implies that non-agricultural labor force has a larger impact on skilled labor

wage rate than that of the agricultural labor. Non-agricultural wage rate is

directly affected by the change in non-agricultural labor, while the

agricultural labor has indirect impacts on non-agricultural wage rate due to

mobility between these sectors. Note that the significance of the two types
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of labor with negative signs suggests the mobility of agricultural labor.

This is different from the results in table 6.3, which suggest some

immobility for non-agricultural labor.

The coefficients on prices of industry and service are significant at

the 5% level, while agricultural price is insignificant at that level. This

suggests that non-agricultural output prices appear more important in the

evolution of non-agricultural labor's share of GNP. When industry prices

move up by one percent, non-agricultural wage rate will decrease by

0.20%. The Stolper-Samuelson type effect is detected in this sector. The

price of agriculture has positive effect on non-agricultural wage rate but it

is insignificant. For every one percent increase in the service price, wage

rate of skilled labor would increase by 0.93%. As noted earlier, the type of

service sector might be a reason for this large effect on non-agricultural

labor's wage rate.

Blonigen and Slaughter (2001) studied relative wage (skilled and

unskilled) in the United States for the 199 Os. They link changes in wage to

trade, FDI, and capital, and did not find evidence that inward FDI lowered

the skilled wage rate. Graham and Krugman (1995) found that inward FDI

did not raise high-skilled U.S wage rate. However, my study on developing

countries suggests that inward FDI had a negative effect on the unskilled

wage rate and favored skilled labor wages. That is, inward FDI widened

inequality between skilled and unskilled wages in the short run.
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Lipsey and Sjoholm (2001) concluded that inward FDI improve

both skilled and overall wage rates in Indonesia. Feenstra and Hanson

(1997) argued the same (for skilled labor) in the case of Mexico. My

results on developing countries are similar to their arguments. Although

FDI inflows may have a negative impact on unskilled labor, it is beneficial

to skilled and overall labor. Furthermore, the effect on unskilled labor may

be only short run in nature because of the sluggish mobility of labor in

agricultural sector.

Borjas, Freeman, and Katz (1996) suggested that immigration and

trade would deteriorate less-educated (unskilled) wage in the United States.

In developing countries, inward FDI, like trade and immigration in

developed countries, may also impair the unskilled wage rate at least

relative to the wage rate of skilled labor, as my research suggests.
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Table 6.3: Parameter Estimates of Agricultural Labor Share Equation
for Developing Countries (Fixed Effects)

* denotes significance at the 10 percent level.
**denotes significance at the 5 percent level.
***denotes significance at the 1 percent level

Note that wage elasticities with respect to FDI and labor are calculated by making use of

labor compensation (SL) and net factor receipts share (SF) in GNP. Agricultural labor share

is collected from National Accounts Statistics. Non-Agricultural labor share is derived by

the difference between SI. and agricultural labor share. Land share is approximated by

subtracting agricultural labor share in total agricultural share in GNP, assuming that

agricultural labor compensation and land rental share account for most of the agricultural

share. The capital rental share is the residual of these other shares. The wage elasticities

with respect to agriculture, industry, and service are computed directly using their shares

mGNP.

Parameter Estimates of Agricultural Labor Share
Equation

Wage Elasticity with
respect to

Coefficient t-ratio
Endowment of
FDI (inward) 0.002** -2.043 0.067
Capital 0.005*** 6.163 0.577
Land 0.006 0.588 0.071
Agricultural labor 0.005* 1.753 -0.849
Non-agricultural labor -0.013 -1.576 0.068

Price of
Agriculture 0.0l3*** -6.247 0.022
Industry ØØØ5* -1.804 0.042
Service 0.0l8*** 15.056 0.936

Labor lag share 0.302 1.345

R2 98%



Table 6.4: Parameter Estimates of Non-agricultural Labor Share
Equation for Developing Countries (Fixed Effects)

* denotes significance at the 10 percent level.
**denotes significance at the 5 percent level.
***denotes significance at the 1 percent level

Note that wage elasticities with respect to FDI and labor are calculated by making use of

labor compensation (SL) and net factor receipts share (Sr) in GNP. Agricultural labor share

is collected from National Accounts Statistics. Non-Agricultural labor share is derived by

the difference between SL and agricultural labor share. Land share is approximated by

subtracting agricultural labor share in total agricultural share in GNP, assuming that

agricultural labor compensation and land rental share account for most of the agricultural

share. The capital rental share is the residual of these other shares. The wage elasticities

with respect to agriculture, industry, and service are computed directly using their shares

inGNP.
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Parameter Estimates of Non-agricultural Labor Share
Equation

Wage Elasticity with
respect to

Coefficient t-ratio
Endowment of
FDI (inward) 0.051*** 3.050 0.120
Capital 0.0718*** 5.806 0.661
Land 0.328*** 3.493 1.003
Agricultural Labor -0.111 ** -2.426 -0.252
Non-agricultural labor _Ø339*** -5.188 -1.531

Price of
Agriculture -0.016 -0.566 0.269
Industry 0.136*** -8.775 -0.199
Service 0.1528*** 4.112 0.930

Labor lag share 0.046 0.645

R2 99%
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6.3 FDI Effects on Developed Countries

Most developed countries are important sources of FDI (they also

receive FDI). Here, the effect of FDI on wage rate would be different from

that on developing countries. Empirical results on FDI effects on wage

rates of 15 developed economies are presented in tables 6.5 and 6.6.

In table 6.5, note that the sign of the FDI coefficient is different

from that of developing countries (table 6.1). In developing economies, all

endowments are significant while for developed countries land coefficient

is insignificant at the 5% level. FDI here has a negative relationship with

the aggregate labor share. Note that FDI here is the net FDI stock

(outward-inward). Since net FDI can be negative, a log transformation is

not feasible. To solve the problem, outward and inward FDI stocks are

separately entered into the labor share equation. Then, the sum of their

coefficients is used to compute the coefficient on net FDI. The results show

that a 1% increase in net FDI will lead to a 0.04 percent decrease in the

overall wage rate. The changes in net FDI may result from changes of

outward or inward or both. This finding matched Wong (1999)'s

conclusion that outward (net outward) FDI may lower domestic wage rate.

When more FDI flows out, capital becomes "a little more scarce" and labor

becomes "a little more plenty." The relative scarcity of labor will fall, and

thus the return on labor - wage rate - will decrease.
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Changes in the labor endowment have the expected effects on the

aggregate wage rate. If labor supply rises by 1% percent, wage rate would

fall by 0.68%. Capital has a large impact on the wage rate. For a 1%

increase in capital, wage rate would experience a 0.63% increase.

The coefficients on prices of agriculture and industry are

significant, but that on service price is insignificant. Agricultural price has

a positive effect on wage rate. Every one percent increase of it will raise

wage rate by 0.17%. Industry price has a negative effect on developed

countries' wage rate (-0.08%). As before, Stolper-Samuelson effects are

observed in these sectors.

The coefficient on the lag of labor share has a positive and

significant effect on current labor shares. The magnitude of this lagged

dependent variable suggests a slower adjustment of labor share to its long-

run equilibrium value than in developing countries. That is, labor shares are

quite sticky with respect to the changes of endowments and output prices.

Similar to table 6.2, the effects of net FDI on wage rate for each

country are calculated. Only the sign of Greece was different from overall

results. For all other countries, net FDI had a negative relationship with

wage rate. The elasticity is the smallest for the United States (-0.0 14%),

while Denmark has the largest value of -0.05 7%. Therefore, the aggregate

results are not in conflict with individual country effects.



Table 6.5: Parameter Estimates of Labor Share Equation for
Developed Countries (Fixed effects)

* denotes significance at the 10 percent level.
**denotes significance at the 5 percent level.
***denotes significance at the 1 percent level

Note that wage elasticities with respect to FDI and labor are calculated by making use of

labor compensation (SL) and net factor receipts share (SF) in GNP. FDI is the net FDI

stocks in the form of (outward stock-inward stock). Land share is approximated by

subtracting agricultural labor share in total agricultural share in GNP, assuming that

agricultural labor compensation and land rental share account for most of the agricultural

share. The capital rental share is the residual of these other shares. The wage elasticities

with agriculture, industry, and service are computed directly using their shares in GNP.
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Parameter Estimates of labor Share Equation Wage Elasticity with
respect toCoefficient t-ratio

Endowment of
FDI (net) 0.0l0*** -3.245 -0.036
Capital 0.076*** 5.472 0.631
Land 0.038 1.462 0.082
Labor 0.104*** -3.393 -0.677

Price of
Agriculture 0.081*** 4.857 0.174
Industry 0.l04** -2.388 -0.078
Service 0.023 0.034 0.748

Labor lag share 0.591*** 9.109

99%



Table 6.6: Country-specific Elasticity of Wage with respect to FDI
for Developed Countries

Note that SL is the labor compensation share in GNP. 5F (SK*) is the net factor receipts

share in GNP. Elasticity is the wage elasticity with respect to FDI, which is computed as

/3LK* +SLSK*

SL
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Country SL SF Elasticity
Australia 0.527 -0.028 -0.048
Austria 0.567 -0.008 -0.026
Cananda 0.563 -0.032 -0.051
Denmark 0.543 -0.038 -0.057
Finland 0.562 -0.032 -0.051
France 0.534 -0.005 -0.024
Greece 0.325 0.044 0.0 12
Italy 0.464 -0.009 -0.03 1
Japan 0.533 -0.003 -0.017
Netherlands 0.525 -0.009 -0.028
Norway 0.43 1 -0.03 1 -0.055
New Zealand 0.522 -0.04 1 -0.06 1
Sweden 0.627 -0.030 -0.047
U. S 0.604 0.003 -0.014
South Africa 0.498 -0.036 -0.057
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6.4 Summary of Findings

In order to explore the effects of FDI on wage rate, information on

15 developed and 11 developing countries has been employed. In the GNP

function, endowment variables are labor (or skilled and unskilled), land,

capital, and FDI. Price variables are for agriculture, industry, and service

sectors.

Most previous works on factor price effects of FDI have been

theoretical in nature (e.g., Walde, 1995) and only indirectly linked wages to

FDI (e.g.,Wong, 1999, Chao and Yu, 1994). My study focused on the

direct link between FDI and wages. With data on 26 countries from 1972 to

1994, empirical analysis of this link was performed with.

For all countries, labor share of GNP is substantially explained by

endowment and output prices (high R2). Holding all else constant, FDI

(inward) has a positive relationship with the overall wage rate in

developing countries. In contrast, for developed countries, this relationship

is negative (net FDI). This result suggests that FDI likely equalizes wage

rates of high-income and low-income economy. Thus, from a north-south

perspective, the results provided some evidence of factor price

convergence.

More importantly, within 6 developing countries, an attempt to

trace out FDI effects on skilled and unskilled wages has been made. Inward

FDI lowered unskilled labor's wage rate and raised skilled labor's wage



59

rate. With overall wage rate moving upwards, the relative wage inequality

(skilled versus unskilled) is widened in the short run.

These empirical results suggest that the overall wage rate is raised

partly by FDI inflows into poor countries, while rich countries' wage rate

might be lowered due to outward FDI flows. Meanwhile, inward FDI

widened the gap between skilled and unskilled wage rate in developing

countries at least in the short run. Inflows of long-term capital are

beneficial to the income of domestic factors in developing countries,

especially for skilled worker.

6.5 Factor Price Convergence

The above results on the impact of FDI on wages in developing and

developed have important implications for factor price convergence. When

countries are endowed differently (relative factor endowments), it is often

argued that trade in goods and services substitutes for factor immobility.

Thus, factors prices would become equal provided trade in unregulated and

perfectly competitive markets conditions prevail in all countries with

constant returns to scale technologies. The movement of FDI, long-term

capital, to an extent invalidates this factor immobility assumption. Together

with trade in intermediate or final goods and services, it should augment or

speed up factor price convergence. The results that wages are lowered due

to outward capital flows in source countries, while they are increased in
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developing/recipient countries provide some evidence of factor price

convergence. Similar to trade flows, however, the wage inequality between

skilled and unskilled labor within a country may increase due to FDI flows

in the short run. Although limited by data, some evidence of widening

skilled-unskilled wage gap has been found in developing countries.



Chapter 7: Summary and Conclusions

In this study, the distributional impact of FDI flows on source

(developed) and host (developing) countries is investigated. The hypotheses

are on the differential effects of outward and inward capital flows on wages.

Specifically, host (source) countries' wages are positively (negatively) affected

by inward (outward) flow of capital, which result from a rise (fall) in the

capital-labor ratio. Moreover, FDI may have differential impacts on various

types of labor within developing countries. The specific factors model

provided a theoretical basis for these claims, while the dual approach to

general equilibrium theory provided an empirical framework to test their

validity.

Data on 26 countries, 11 developing and 15 developed, are assembled

to estimate the GNP share of labor compensation with factor endowments,

price, and FDI as arguments. Despite the data constraints and measurement

errors, the results from a number of specification tests and several model

validation statistics suggest that the data are reasonably close to our views of

the world.

The results suggest that the wage inequality among nations is lowered

by at least one component of the globalization process, i.e., long-term capital

flows. For the case of developing countries we find that the labor share of GNP

rises with inward FDI. There is some evidence of increased wage inequality

61



62

between skilled and unskilled labor due to FDI flows into developing

countries. The results that inward FDI raises labor share ofGNP holds true for

developed countries as well. Results also suggest that capital outflow from

developed countries significantly lowers the labor share of GNP at home. The

elasticity of wage with respect to outward FDI is found to be negative. Thus,

capital mobility leads to cross-countries convergence of wages, but appears to

have widened the wage gap between skilled and unskilled workers within

developing countries in the short run.

The main policy implication that emerges from this study is that

outward orientation to long-term capital inflow does not adversely affect the

representative wage earners' position. Developing countries intent on raising

the welfare of their citizens should resist popular and unsubstantial views on

globalization's adverse effects on wages and employment. However,

mechanisms such as compensation and retraining to factors adversely affected

by FDI flows (e.g., unskilled workers) may be necessary. It is premature to

argue for protection in developed countries since evidence elsewhere indicated

that protection does not necessarily raise wages, and technological change may

be a greater source of wage changes than globalization.
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Chapter 8: Foreign Direct Investment and Wage Inequality in China:
An Empirical Analysis

8.1. Introduction

Following the initial trade and institutional reforms in late 1 970s,

China's economy has continually integrated with the rest of the world.

China's trade with developed and developing countries has increased several

folds along with a dramatic growth in the inflow of foreign capital. Foreign

direct investment (FDI) (long-term international capital) inflow surged from a

low of US $1.3 billion in 1984 to over US $40 billion in 1999 (Figure 8.1). In

recent years, China has become the second (to the United States) largest host

of FDI. Coincidentally, economic growth in China has averaged over 9

percent during the past two decades (Figure 8.1).

The relationship between economic growth and foreign capital has

received much attention. From a theoretical viewpoint, Jones, Coelho and

Easton (1986), Brecher and Feenstra (1983), Markusen and Venables

(1997), Wong (1999) and others have explored the causes and

consequences of FDI inflows. Empirical analysis using specific countries

or across countries has found a strong link between FDI, trade, and

economic growth (Borensztein, Gregorio and Lee, 1998; Basu, 1998;

Hussein and de Mello Jr, 1999; Slaughter, 2000). For China, Yuen (1998)

examined the linkage between FDI and economic growth of Guangdong

province (the so-called fifth Asian Tiger) in China. He concluded that long-
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term foreign capital is a key source of growth in Guangdong. Zhang (2001)

also suggested that inward FDI "helps" the economic growth of China,

while other researchers have focused on the determinants of FDI (e.g.,

Dees, 1998; Cheng and Kwan, 2000; Liu Song, Wei, and Romily, 1997;

Sun, Tong and Yu, 2002).

While trade and FDI flows have been found to be positively related

to economic growth, concerns abound on the distributional impact of these

flows. Specifically, it is not clear whether owners of capital or wage

earners or both are the major beneficiaries (losers) from the ongoing

economic integration. There is some evidence that FDI inflows have a

greater effect on skilled wages relative to that of unskilled labor (Zhao,

2001; Wu, 2000). However, little attention has been given to the effect of

foreign capital on wage rate relative to the returns to capital either at the

aggregate or province level.

In this study, I address the effects of FDI inflows on relative wages

in China at the national and regional level. I draw upon the neoclassical

trade theory to derive a relative factor price function, which is

econometrically estimated for the 1987-2000 period. In doing so, I uncover

significant wage inequality across provinces and some of its causal factors.

I present the theory and empirical framework in the next section, which is

followed by a description of data used in this study. Then, the discussion of

the results leads to conclusions and policy implications
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8.2 Theoretical Framework and Empirical Model

In this section, I draw on the Heckscher-Ohlin and Ricardo-Viner

trade models to derive factor price functions (e.g., wages, capital rental

rate). The effects of FDI on wages and the ensuing convergence of wages

across Chinese provinces can be inferred by estimating the factor price

functions. Consider, for instance, a multi-sector economy where revenues

are maximized given factor endowments and output prices (Dixit and

Norman, 1980, ch. 2). Formally, the revenue function r and the underlying

maximization problem can be written as:

r(p, v) = max {p.x I (x, v)feasible} p.x(p, v)

where p and v are each of a vector of output prices and factor endowments,

respectively. Technology exhibits constant returns to scale for each output,

and defines production possibilities (x, v).

If r(1) is continuously differentiable, the supply function for x E x is

obtained by differentiating r() with respect to p, ep. In vector notation:

x(p, v) = r/p, v),
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where x(p, v) is homogeneous of degree one in v and zero inp. Similarly,

the factor price functions are obtained by differentiating r() with respect to

factor endowments. That is,

w(p,v) = rv(p,v),

where w(p,v) is homogeneous of degree zero in v and one inp.

Consider the i-th and j-th element of the vector of factor prices, w1

and w. Rewriting factor endowments relative to a base endowment (vyvo)

and output prices relative to a base output price (pj/po), it is straightforward

to derive a general relative factor price function of the form (O'Rourke,

Taylor, and Williamson, 1996):

(w1/w) = gq('vj/vo, p/po),

where g,, is homogeneous of degree zero in v and

My estimation relies on this trade model and the resulting relative

factor price function. Specifically, w represents the wage rate, while w

denotes the capital rental (interest) rate. Formally, the estimable relative

factor price function is specified as follows:



(19) WA GEINkt = /3 + /3 *FDILADkI + /37 *CAPL4J)J(t +

/33 *LABLADIa + 8kt,

where for each province k, in period t, I define the variables in natural

logarithms:

WAGEINkt = log of the wage-interest rate ratio (nominal wage

divided by the nominal interest rate);

FDILADkt = log of the FDI-larid ratio (FDI stock divided by

quantity of arable land);

CAPLADkt = log of the capital-land ratio (capital stock divided by

quantity of arable land);

LABLADkt = log of the labor-land ratio (quantity of labor divided by

quantity of arable land);

In my estimation, relative prices of final goods are not included for

several reasons. First, the focus of my investigation is on the effect of FDI

on wage inequality within China. Note that FDI and domestic capital are in

the form of stocks, which are the sum of accumulative value of previous

years' inflows with depreciation and current year's inflow. For the wage

rate of current period, these stocks can be assumed given. Thus, it is

reasonable to treat FDI and domestic capital as exogenous variables.

Domestic prices of final goods are assumed to be the same across

provinces in which case the term on relative price vanishes from equation
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(18). Moreover, data on final goods prices are not available to test the

assumption of constant prices across provinces. The estimation procedure

allows for province-specific fixed or random effects, which can account for

(to an extent) any deviations in prices across provinces.

According to theoretical model previously discussed, I expect that

the coefficients on FDILAD, CAPLAD, and LABLAD are significant since

they are the key factors in determining wage rate.

8.3 Data and Econometric Procedures

Data on 28 provinces of China are used in this study.13 Most data

are collected from China Statistical Yearbook (1988-2001) with the

exception of interest rate, which is obtained from the International

Financial Statistics (1987-2000) published by the International Monetary

Fund. All data are in local currency (Yuan). FDI data in U.S. dollars are

converted to Chinese Yuan using the yearly exchange rate also from the

China Statistical Yearbook. Details on the construction of each of the data

series are given below. Some descriptive statistics on these data series are

presented in table 8.1.

13 Chongqiang and Hainan province were separated from Sichuan and Gunagdong in the
late 1990s. Hence they were excluded from the analysis to maintain a balanced panel data
set. Tibet is not included in this study.
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8.3.1 FBI

Inflows of FDI in local currency (Yuan) are converted into an

inward FDI stock using the method proposed by Fan, Zhang, and Robinson

(2002). For each province i, inward FDI stock at time period t is defined

as:

= 1;, + (1-y) K,,.1

where is FDI flow at time t and is the depreciation rate. The China

Statistical Yearbook reported depreciation rates by sector for 1995. I used a

6% depreciation rate, which was the average of the three major sectors'

depreciation rate (agriculture, industry, and service).

I follow Crego et al's (1998) procedure to derive the initial period

(1987) FDI stock. Here, it is assumed that the FDI inflow before 1987 grew

at the same rate (0) as aggregate GDP. The initial stock is obtained by

dividing the inflows of 1987 by the sum of the depreciation rate and growth

rate of GDP before 1987 (inflows):

K,1987 =
'i,1987

(y+O)
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8.3.2 Labor, Land, and Capital

Labor force is quantified by the number of employed persons by

region or social labor force by region (in early years), also from China

Statistical Yearbook (1987-2000). Land is denoted by cultivated land in

hectares, for which data are available for the 1987-96 period only.

However, a three-year moving average is used to fill in missing data. I

believe this will not affect the results, since there is little variation in the

available cultivated area data series. Capital stock is calculated by the same

approach as FDI stock. That is, total investment in fixed assets from China

Statistical Yearbook is cumulated after accounting for depreciation for the

years 1987-2000.

8.3.3 Wage and Interest Rates

In China Statistical Yearbook, wage of each province is the average

wage of staff and worker (formal sectors) in local currency. The average

wage is defined as total payments to staff and workers divided by the

number of staff and workers. Labor force consists of staff and workers

(formal), and temporary workers (informal), but information on the latter is

not available. Therefore, I take the average wage of the formal sectors as

the proxy for the wage of entire labor force. Interest rate is the medium-

term lending rate from the International Financial Statistics (1987-2000).
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8.3.4 Econometric Procedure

With cross-section and time-series (panel) data, I have two options

in estimation: fixed and random effects. Data on 28 provinces for 14 years

each provide a balanced panel, but the number of cross-sections is larger

than that of time series. Fixed effects can be costly in terms of the degrees

of freedom and suffer from multicollinearity problems (Baltagi, 1995). My

specification of the fixed effects model using province-specific dummies

was rejected due to groupwise heteroskedasticity problems. Moreover, the

homogeneity (coefficients on factor endowments sum to zero) and the

curvature conditions (non-positive labor coefficient) are violated in the

fixed effects specification. As a result, we were left with the option of

using generalized least squares (GLS) procedure only. To be consistent, I

also attempted the random effects model. Autocorrelation is not accounted

because of short time series data (Sun, Tong, and Yu, 2002). A close look

at the results from the random effects model presented in table 8.2, it shows

striking similarity to those of the GLS model.

8.4. Results

Since the results of GLS model (groupwise heteroskedasticity) and

the random effects model are very similar, I only discuss the results of the

former. All the coefficients in the GLS model are significant at the 5

percent level and the R2 is 94 percent. What about the expected signs of



'4Note we didn't make any explicit assumptions about the number of outputs.
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coefficients in equation (19)? Since I have a non-traditional Heckscher-

Ohlin setting (more than 2 inputs), the substitution possibilities can only be

inferred from the analysis of data.'4 However, the relationship between

wages and labor endowment should be negative.

Note that the coefficients are subject to a Q,artial) homogeneity

condition. Therefore, the implicit coefficient on land is positive, -(0.2496-

0.3337-0.1604) = 0.2445, which is also significant at the 5 percent level.

The coefficient on the ratio of labor and land, -0.1604, is consistent with

theoretical expectations - increases in labor endowment reduce wages and

increase returns to capital. The domestic capital-land ratio has a negative

effect on the wage-interest ratio, implying that increases in domestic capital

lowers wages or raises interest rates or both. This result could be due to

measurement errors, i.e., interest rate is a measure of (expected) returns to

current and future investments rather than past investments. Moreover, the

measurement in FDI and capital may be inconsistent because originally

FDI is in U.S dollar and capital in Yuan. I converted FDI into Yuan by the

officially reported exchange rate. However, the exchange rate is

determined not by world market but by government. Thus, the capital data

might be inaccurate compared with FDI.

The coefficient on the FDI-land ratio (or the individual coefficients

on FDI and land, 0.2496 and 0.2445, respectively) suggests that FDI and



73

land are substitutes to labor endowment. Specifically, a 1 percent increase

in FDI stock raises the wage-interest rate ratio by 0.2496 percent. The

effect of FDI on wage-interest rate ratio is similar to the trade-growth

linkage literature. Increased trade has often been credited with raising

income (GDP) of countries along with increasing wages and standard of

living. It appears that increased FDI flows bring about an increase in

wages, but to infer on overall growth in income, the increased wages need

to be countered with lost rents to capital. If the net effects are positive, as a

number of authors have found (e.g., Lipsey and Sjoholm, 2001; Feenstra

and Hanson, 1997), then FDI raises both a country's income and wages.

Prior literature on China (e.g., Dees, 1998; Chen, Chang and Zhang, 1995;

Liu, Song, Wei, and Romily, 1997; Sun, Tong and Yu, 2002) also confirm

that FDI has had a positive effect on aggregate economic growth. The

effect of land endowment on the wage-interest rate ratio is as strong as that

of the FDI stock. Increased land holdings therefore raise wages, some of

which are likely to be proprietors' (farm owners') income, while reducing

the interest rates.

To confirm my results at a more disaggregated level, I divided my

sample into various regions. It is often claimed that the coastal provinces

have been the maj or beneficiaries of trade and institutional reform. More

specifically, the distribution of FDI flows in China is uneven. Coastal

provinces attract about 85 percent of FDI, while other provinces receive
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little inflows (Sun, Tong, and Yu, 2002). There are 11 coastal and 17 non-

coastal provinces and the results from estimating the model for these two

regions are presented in table 8.3. The earlier results on the effects of factor

endowments on wages are also reflected in table 8.3, but there are some

interesting differences. Capital-land ratio has a larger effect on the wage-

interest rate ratio in the non-coastal regions, while the effect of labor is

relatively larger in the case of coastal provinces. Notice that the effects of

FDI-land ratio on the wage-interest rate ratio are positive, significant and

larger than that reported in table 8.2 for the coastal provinces. It suggests

that a 1 percent increase in the FDI stock raises the wage-interest rate ratio

by 0.6727 percent, about three times that of the aggregate effect in table

8.2. In the non-coastal provinces, FDI stock has a positive but insignificant

effect on raising (lowering) wage (interest rate). This variation in the

estimated effects of FDI on wages suggests that the coastal regions have

benefited more from globalization than other inland provinces in China.

This growing wage inequality should be of concern to both China and the

rest of the world if poverty alleviation is a priority.

Previous studies have focused on the widening of the skill

premium in China due to trade and FDI inflows (Wu, 2000). The results of

my study suggest that the wage inequality among regions is widened by

foreign capital.
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In sum, table 8.1 provided the initial evidence that there is

significant variation in the wage rate across Chinese provinces. Within the

context of a Hecksher-Ohlin trade model, I find that FDI is a key factor

affecting the variation of wages, since it has significantly raised wages

while reducing capital rents. The effect of FDI on wages differs by regions.

For instance coastal provinces which account for much of the FDI inflows

have realized greater increase in wages than the inland provinces.

8.5. Conclusions

In this study, a relative factor price function is derived from

standard Heckscher-Ohlin and Ricardo-Viner models, to estimate the

effects of FDI on wage-interest rate ratio. Data on 28 Chinese provinces

covering the 1987-2000 periods are used for this purpose. Specification

tests along with analyses of the structure of the error covariance matrix led

to the final model selection and validation.

The results from the econometric estimation suggest that the wage-

interest rate ratio is significantly affected by the inflow of foreign capital.

A 1 percent increase in FDI stock brings about a 0.2496 percent increase

the wage-interest rate ratio (increases the wage or lowers the interest rate or

both). An increase in labor endowment and domestic capital stock lowers

wage-interest rate ratio, while the relationship between land endowment

and wages (interest rate) is positive (negative).
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The result that foreign capital positively impacts the wage-interest

rate ratio has important implications. Globalization through increased

capital inflows is likely to raise the overall wage rate within a country,

which is consistent with factor price convergence. When inputs become

mobile and factor endowment differences narrow, equalization of output

prices will bring about convergence in factor prices. However, like trade

activities FDI inflows may not be unifonn, which is the case in China. The

overall wage rate appears to be positively influenced by FDI inflows, but

the FDI effects are insignificant in inland (non-coastal) provinces. Such

variation in inflows may bring about greater income inequality than that

prevailed prior to economic integration. Developing countries, such as

China, intent on raising the welfare of their citizens should resist popular

and unsubstantiated views on globalization's adverse effects on wages and

employment. However, mechanisms such as compensation and retraining

to factors adversely affected by FDI flows (e.g., inland workers) may be

necessary. It may also be possible to provide incentives for foreign firms to

locate in inland provinces thereby increasing the economic opportunity set

in these regions.



Table 8.1: Descriptive Statistics of China (Average, 1987-2000)

a Wage is average annual wage of formal employees.
b.Labor is total employed labor force in economy.

* stands for coastal areas.
**Hainan province is excluded.
***chongqjng city is excluded.
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Geographic
Region

Province Wage
(Yuan)

FDI stock
(mil.Yuan)

Capital stock
(mil.Yuan)

Labor1'
(10,000)

Land
(10,000 ha)

North Beijing* 6098 30583 623408 645 395
Tianjin* 5034 30437 345843 467 441
Hebei* 3620 14230 793816 3187 6611
Shanxi 3473 2722 465320 1393 3862
Inner Mongolia 3279 1266 229747 977 5759

Northeast Liaoning* 3845 33340 974055 1928 3588
Jilin 3503 6549 349268 1180 4276
Heilongjiang 3310 8663 624075 1510 9478

East Shanghai* 6925 64495 824152 751 331
Jiangsu* 4378 91042 1408640 3692 4624
Zhejing* 4972 23428 824998 2614 1771

Anhui 3389 7026 521412 3021 4667
Fujian* 4424 75373 347356 1479 1266

Jiangxi 3179 5955 260884 1898 2467
Shandong* 3874 47659 1324480 4393 6975

Central
South**

Henan 3252 9072 723580 4484 7133
Hubei 3516 13401 600366 2580 3735
Hunan 3633 10968 529062 3328 3417
Guangdong* 6028 220107 1232980 3463 2627
Guangxi* 3708 15101 286505 2256 2963

Southwest*** Sichuan 3596 10544 858759 5709 6844
Guizhou 3373 998 152171 1754 2465
Yunnan 4219 2028 264264 2083 3567

Northwest Shaanxi 3457 7716 347623 1688 3813
Gansu 4063 1040 197409 1114 3792
Qinghai 4567 44 95679 218 604
Ningxia 3869 203 82379 230 895
Xinjiang 4022 817 246294 637 3284



Table 8.2: FDI effects on Wage Rate of China

a Dependent Variable: WAGEIN = log (nominal wage rate/nominal interest rate);
FDILAD = log (FDI stocks/arable land);
CAPLAD = log (capital stocks/arable land);
LABLAD = log (labor force/arable land);

* denotes significance at the 10 percent level; t statistic in parenthesis.
**denotes significance at the 5 percent level; t statistic in parenthesis.
***denotes significance at the 1 percent level; t statistic in parenthesis.
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Independent
Variablesa

Coefficients
GLS Random

Effects
Constant 8.5061**** 8.6794***

(26.90) (20.86)
FDILAD 0.2496*** 0.2576***

(31.23) (25.18)
CAPLAD 0.3337*** 0.3515***

(-11.86) (-8.69)
LABLAD O.16O4*** 0.1541**

(-3.71) (-2.16)

R2 0.94 0.70
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Table 8.3: FDI effects on Wage Rate: Coastal and Non-coastal Regions
(GLS)

aDependent Variable: WAGEIN = log (nominal wage rate/nominal interest rate);
FDILAD = log (FDI stocks/arable land);
CAPLAD = log (capital stocks/arable land);
LABLAD = log (labor force/arable land);

* denotes significance at the 10 percent level; t statistic in parenthesis.
**denotes significance at the 5 percent level; t statistic in parenthesis.
***denotes significance at the 1 percent level; t statistic in parenthesis.

Independent
Variablesa

Coefficients
Coastal
Regions

Non-coastal
Regions

Constant 13.6013** 28.6372***
(2.17) (10.39)

FDILAD O.6727*** 0.0094
(8.06) (0.04)

CAPLAD -0.5434 1.9295***

(-1.29) (-8.00)
LABLAD 2.4O39*** -0.2273

(-4.92) (-0.80)

Numberof
Provinces

11 17

0.91 0.92



Figure 8.1: GDP, FDI and Wage Rate in China
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Appendix



Appendix: Proofs of Effects on Labor and Wage Rate

Production functions of two sectors are assumed as:

Qi F(K, Li)

Q2=G(K2,L2)

where Q, is the output of the i-th sector, Li is the labor input employed in

the i-th sector, i=1, 2, and K1 and K2 are the two types of capital. The

production functions are concave, strictly increasing, at least twice

differentiable, and linearly homogeneous.

The properties of production function suggest that:

(2) FKJ, FL1, GK2, GL2> 0; FKJKI, FULl, GK2K2, GL2L2 <0;

FKILI, GK2L2> 0, FKIKIFLILI - F2KILt = GK2K2GL2LI G2K2L2 = 0.

Factor market clearing conditions imply that:

(3)L1+L2 =L

K1 = K1 -

K2=K2 +k2

Cost minimization assumption implies that factor prices can be

expressed as follow:
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w = PFL(KI - /cj, Li),

r1 PFKI(K1 - k1, Li)

r2=GK,(K2 + k2, L2)

Mobility of labor suggests that:

PFL(KI -k1, Li) = GL(K2 +k2, L - Li)

Proof 1: Effects on labor in sector 1,

- >0;
F, L G

<0; -
ap cJ cJ

i).Differentiating equation (5) with respect top gives,

- GLL 1FL+ PFLL - -
ap

(Note thatLj =L (p, k1,k2),

(PFLL+GLL) = - FL
ap

-= -->O, with
ap cD

pFLL + GLL

<0,
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ii).Differentiating equation (5) with respect to k1 gives:

- pFklL+ PFLL__! - GLLJ-
Ok1 Ok1

1(pFLL + GLL) = pFklL

FkIL <O,with
Ok1 Ok1 cJ

PFLL + GLL

iii).Differentiating equation (5) with respect to k2 gives:

PFLL_!-= G -GLL-
Ok2 Ok2

0L1
(PFLL + GLL) = GL

GK2L <O,with
Ok2 c1

c1 =pFLL + GLL

Proof 2: Effects on wage rate (a),

Ow FLI GLL
(6a) w - >0,POP

Ok2

Differentiating equation (5) with respect top is given by,
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FL- =FL-FLL-
ap

LL(Recall that L1 =L (p, Icj, k2), c1 =PFLL + GLL, >0).

pFL1FLL + FL1 GLL - pFLL FLI

_FL1GLL >0,

Proof 3: Effect on wage rate (b),

Ow pFK1LGLL
(6b) Wkl - Ok, - <0,

Differentiating equation (5) with respect to k1 is given by,

Ow - +pFLj''K1L
Ok,

pFjci.

'1L(RecalithatLi =L (p. k1k2), =pFLL+ GLL, <0).
Ok1 1

- - pFK IL FLL - pFKIL GLL + FLL FK1L

pFK1LGLL <0
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Proof 4: Effect on wage (c),

t3w pFLLGK2L
(6c) Wk2 - >0,

Differentiating equation (5) with respect to k2 is given by,

Gk2L=G1CL -GLL-__-
c1

(Recall that L1 = L (p, k1, k2), c1 =PFLL + GLL, <0).

pGk2LFLL + GK2LFLL - GK2LFLL

pFLLGK2L
>0.
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