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Abstract

The main ambition of this thesis is the analysis of factors determining Chinese

foreign direct investment (FDI) inflows with special focus on evaluating of the

role of Chinese institutional framework in this process. Empirical part of the

thesis employs random effects method as the main tool for estimation of FDI

gravity model. The data set consists of observations of 189 source countries

over the 1995-2011 period. The results suggest relatively low sensitivity of

the source countries to the institutional factors. Besides the traditional FDI

determinants such as gravity variables or cultural ties, the quality of property

rights protection, tax burden imposed by government, and investment flow

restrictions are found out to be important factors of Chinese FDI inflows.

Keywords Foreign Direct Investment, China, Institutions,

Gravity Model, Random Effects
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Abstrakt

Hlavńı ambićı této bakalářské práce je analýza faktor̊u ovlivňuj́ıćıch č́ınské

př́ıtoky př́ımých zahraničńıch investic (PZI) se speciálńım zaměřeńım na vy-

hodnoceńı role č́ınského institucionálńıho rámce v tomto procesu. V empirické

části této práce uplatňujeme metodu náhodných efekt̊u jako hlavńı nástroj

odhadu gravitačńıho modelu PZI. Data obsahuj́ı pozorováńı 189 partnerských

zemı́ během let 1995-2011. Výsledky odhadu svědč́ı o relativně ńızké citlivosti

partnerských zemı́ na změny v institucionálńıch faktorech. Mimo tradičńıch de-

terminant̊u PZI, jako jsou gravitačńı proměnné či kulturńı bĺızkost obou zemı́,

potvrzujeme statistickou významnost daňové zátěže, restrikćı investičńıch tok̊u

a kvality ochrany vlastnických práv.

Kĺıčová slova Př́ımé zahraničńı investice, Č́ına, Instituce,

Gravitačńı model, Náhodné efekty
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Introduction

The Chinese economy has recorded a remarkable development since the begin-

ning of the second half of the twentieth century. After the failure of socialism

and Maoist radicalism, which led to the disasters of the Great Leap Forward

and the Cultural Revolution, a market transition process has taken place since

1978. Subsequently, China has become in the following decades one of the most

rapidly and consistently growing economies of the world, with the average an-

nual growth rate of approximately 10% from 1978 to 2012, according to IMF

statistics.

Similarly, the economic reform has influenced inward foreign direct invest-

ment (FDI) significantly as well. UNCTAD data show that from practically

zero value in 1978, Chinese FDI inflows had climbed to roughly 121.1 billion

US dollars in 2012, which makes the country the second largest receiver of for-

eign investment.1 Although this remarkable growth has led to many empirical

researches inspecting Chinese FDI, none of them, at least to our knowledge,

investigates in greater detail the role of institutional framework in the process

of attracting investment into China. Yet, several papers has found out the

institutional factors as important ones when determining the volumes of FDI

flows, particularly in the cases of developing or institutionally less advanced

countries. Hence, the main ambition of this thesis is to remedy this deficit

and to scrutinize the role of factors such as the extent of corruption, the effi-

ciency of business regulation, the quality of legal system, etc., in determining

the amounts of Chinese FDI inflows.

The thesis is structured as follows. Chapter 1 combines the introduction of

country-level determinants of FDI inflows with the literature review mainly fo-

cused on the papers inspecting Chinese FDI or the impact of institutional fac-

1The first place belongs to USA with the value of FDI inflows equal to approximately 167.6
billion US dollars in the same year.



Introduction 2

tors on foreign investment. Chapter 2 present a descriptive overview of FDI in

China, including the historical circumstances, the introduction of main source

countries, and the sectoral distribution of Chinese FDI inflows. Chapter 3 in-

troduces the most widely used empirical specification of FDI, a gravity model,

and presents random effects as the main estimation tool of this paper. As there

is a couple of problems arising when using this estimation method, the discus-

sion of these issues as well as possible solutions are provided. In addition, the

description of the variables employed in our model is given in the same chapter.

Lastly, Chapter 4 presents the results of our estimation and contains thorough

analysis of their relevance.



Chapter 1

The Determinants of FDI Inflows

Sharp movements in global FDI inflows in the last two decades has given a

rise to copious amount of empirical literature inspecting factors determining

this economic quantity. However, despite the amount of researches carried

out, there is only little consensus on how to empirically model FDI inflows.

The variety of regressors included in the models is immense, the coefficient

estimates are often found to be contradictory. The aim of the following chapter

is to reveal the causes of this ambiguity and to help us to understand the role

of particular variables included in our empirical model, which is described in

Chapter 3 and evaluated in Chapter 4 of this paper.

1.1 The Incentives of Companies to Become

a Multinational Enterprise

Before describing the factors influencing FDI inflows, it is appropriate to briefly

describe why would a company want to invest abroad. Although the theory of

international trade and foreign direct investment has recorded a great deal of

attempts to clarify the motives of a firm to become a MNE1, it is sufficient for

our needs to introduce two most traditional concepts explaining such a behav-

ior: horizontal FDI (HFDI) and vertical FDI (VFDI).

Firstly, Markusen (1984) in his work models a firm, which duplicates some part

of the production process by setting up an affiliate abroad. Such investments

are referred to as horizontal, as the same (horizontal) stage of the production

process is duplicated. The firm is typically trying this way to avoid high trans-

1See, for example, Faeth (2009).
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portation costs or trade protection mechanisms that are in place in the host

country. Therefore, the key question as to whether invest abroad or not often

is: Will the returns be higher if the firm chooses to set up a local production

rather than supply the market through exports?

Besides the most obvious motivation, there can be found some less subtle ben-

efits of HFDI, as demostrated by Navaretti and Venables (2004). By locating

on the foreign market, the company may be able to better tailor its product

to local tastes. Furthermore, investment in a foreign market may significantly

influence interaction with local competitors. The equilibrium prices typically

depend on the marginal costs of the competitors present on the market. A firm

that decides to serve the market through affiliate rather than imports saves

on trade and transaction costs, which in turn reduces marginal costs ceteris

paribus. According to the standard models of market competition, the lower

marginal cost firm expands and competitors’ sales and prices may be reduced.

In the result, some firms may be forced to leave the market. The gain in market

power will be even greater in the case of M&A instead of greenfield FDI, as one

of the rivals is eliminated directly.

The other type of the motivation of a firm to become a MNE, VFDI, was first

modeled by Helpman (1984). A vertical MNE decides to move a part of its

production process to a separate foreign plant. The aim is primarily to take

advantage of cheaper labor force in the host country or to gain access to natu-

ral resources unavailable at home. This type of investment is called vertical, as

different stages of the production process are performed in different countries.

As a general rule, the firms are facing here a trade-off between production costs

saving on the one side and higher quality of the factor input on the other side.

Freight costs, different kinds of trade barriers (such as tarrifs, import quotas),

etc., are an issue as well. One of the known alternatives to VFDI is outsourc-

ing, that is organizing of international operations of firms under arm’s-length

contracts with independent local producers.

Of course, not all divisions of production can be neatly packaged into HFDI

or VFDI. Feinberg and Keane (2006) in their work inspecting US MNEs and

their Canadian affiliates report that only about 12 percent of the firms in the

data are pure horizontal MNEs, in the sense of having negligible intra-firm flows

of intermediates, only 19 percent of the firms are purely vertical, as they exhibit
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intra-firm trade in intermediates going in only one direction, and the remaining

69 percent of the firms cannot be classified in any of those two categories, as

they pursue more tangled strategies. In addition, the literature distinguishes

more complex motivations to become a MNE. For example, a MNE could pro-

duce output in a foreign subsidiary and then sell it primarily in third-country

markets. This strategy is referred to as an export platform FDI (Ekholm et al.

2003).

1.2 Country-Level Determinants of FDI Inflows

1.2.1 Traditional Determinants

In this section, we present a set of predominantly economic quantities, for

which, we believe, there is a substantial empirical evidence confirming that

these variables often have a statistically significant effect on FDI inflows at

national level. For purposes of this paper, we call these determinants as tradi-

tional ones. As it is apparent from the text below, many of these determinants

does not have unequivocal impact on the volume of FDI. Besides the motive

for investment discussed before, there are at least three other aspects of invest-

ment influencing the relative importance of the listed determinants: the type

of investment (greenfield FDI or M&A), the sector of investment (e.g. services

or manufacturing), and the size of investors (small and medium-sized MNEs or

large MNEs), as mentioned by UNCTAD (1998). Hence, it would be ideal to

use more diversified data than those aggregated. However, this is often not

possible due to the data limitations, as there are issues even with aggregated

data.

After the introduction, we can proceed with the list of the determinants. Ap-

part from the logic explaining why does stated determinant effect FDI inflows,

studies usually connected with research of Chinese FDI flows are reviewed.

Income of the countries and their geographical distance – An absolute stan-

dard in the models explaining amounts of FDI inflows between two economies

is inclusion of gravity variables, that is measures of economic sizes of given

countries, typically GDP or population, and their mutual geographical distance.

However, it is important to notice that the effect of the distince is not so un-

ambiguous here as, for example, in the case of trade flows, where there is
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apparent negative correlation because of transportation costs. On the one side,

higher transportation costs clearly reduce VFDI, as it is more costly to freight

intermediates. But on the other side, HFDI is in the same situation more ad-

vantageous, since exports are more expensive. Besides the role of geographical

distance as a transportation costs proxy, Guerin (2006) and Subasat and Bel-

los (2013), among others, link the significance of distance to information costs.

The increase in distance likely implies lower familiarity with the host’s country

investment opportunities, customs, etc., and in consequence, the decrease of

FDI inflows ensues.

Using a variety of different datasets, many studies have shown that just market

size and geographical distance can explain substantial part of variation in FDI

inflows, with R-squared reaching values as high as 0.6 (Navaretti and Venables

2004). However, the task of researchers usually lies in discovering of additional

economic forces influencing the volumes of FDI inflows.

Cultural distance – Besides the geographical distance, the cultural one plays a

significant role in many papers dealing with FDI as well. Common language,

common colonial history, and other types of cultural dummies are often in-

cluded in the models to capture country-pair specific effects that might heighten

or decrease FDI inflows. Oh et al. (2011), for example, empirically confirm

that speaking a common language increases FDI flows; moreover, a common

language is more important in FDI than in trade. Similarly, Gao (2003) in his

paper presents evidence that inward FDI flows in China are positively related

to the population share of ethnic Chinese in the source country, implying that

there may exist significant informal barriers to foreign investment in China.

Production costs and factor endowments – Probably majority of the studies,

e.g. Henley et al. (1999) and Sun et al. (2002), agree that there is a negative

relationship between labor costs and FDI inflows. As mentioned in the previous

section, vertical MNEs are motivated to set up an affiliate in a country with

relatively cheaper labor (when compared with the source country) and such a

behavior logically justifies the negative correlation. However, authors such as

Zhang (2001) finds no statistically significant relationship, whereas others like

Wei (2000) discovers even a positive one. In comparison with VFDI, we can

expect a different kind of dependency in the case of HFDI, as horizontal MNEs

are drawn to more similar countries with good market access, where they are
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able to cover by sales the expenditures for establishing a subsiduary. More-

over, Branstetter and Feenstra (2002) suggests that MNEs in China pay a wage

premium to its workers because of their desire to hire quality workers. Since

multinationals often employ more capital and technology intensive production

processes, they require the best workers in the local labor pool.

Several studies dealing with labor skills and FDI flows in China have been

made. Fung et al. (2002), using regional-level data, conclude that FDI from

USA and Japan is significantly influenced by labor quality, whereas no strong

relationship is found for Hong Kong and Taiwan, countries more concentrated

on labor-intensive industries that require only relatively low labor skills. Gao

(2005) obtains for region-level data positive relation between labor skills and

FDI inflows as well, however, aggregated FDI data suppress the variation and

estimates of the effect of labor quality become insignificant.

Growth trend – Apart from the market size of the host country discussed

formely, the growth rate of the market is confirmed in many papers as one

of the underlying forces in determining the FDI inflows as well. The role of

GDP growth in the models is often justified as a proxy for the presence of prof-

itable investment opportunities. Moreover, as the host country market grows,

it becomes increasingly attractive for horizontal FDI. (On the other hand, the

situation is again different in the case of VFDI, as market growth if often accom-

panied by rising production costs.) In addition, the economic progress of the

host country may lure more sophisticated, higher-value added investment. To

mention a few researches related to China, Fan et al. (2009) and Mah (2010)

find positive relationship between between GDP growth and inward FDI flows.

Xing (2006) gets similar results when inspecting FDI inflows for China’s nine

major manufacturing sectors.

Corporate taxes – In general, higher host country taxes levied on MNEs leads

to lower FDI inflows, as the production costs are higher (De Mooij & Ederveen

2003, Razin & Sadka 2007).

Openness, trade barriers, and trade agreements – It is not uncommon in FDI

flow models to include some measure of country’s openness to international

trade, typically a ratio of trade turnover to GDP. Countries open to inter-

national trade provide a good platform for global bussiness operations and, in
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addition, country’s international orientation reflects its competitiveness (Habib

and Zurawicki 2002). Liu et al. (2001) confirms causal links between FDI and

trade in China, Fan et al. (2009) gets statistically significant result as well,

although practical impact is minimal.

Besides openness, many papers find trade barriers, regional trade agreements

(RTA), currency unions, etc., as important factors of FDI flows. In the case of

trade costs (both tariff and non-tariff barriers to trade, but freight costs, costs

of time in transit, etc., as well), there is again ambiguous effect on inward FDI.

On the one side, tariff jumping motivation is with higher trade costs increasing,

since serving local market through exports is more expensive. Therefore, there

is a positive correlation between HFDI and trade costs. On the other side, VFDI

generates exports from host countries, and with higher trade costs it is more

costly to transport intermediates. Similarly, export platform FDI is diminish-

ing with higher trade costs, as there is worse market access. Hence, the overall

effect of trade costs depends on which form of FDI is prevailing.

Finally, the discussion about trade barriers is closely related to different kinds

of trade liberalization, as one of the goals of trade agreements is to decrease

the level of protection imposed on trade. Eicher et al. (2012) point out the

importance of the inclusion of certain trade agreements in FDI flows models

and specifically mention Asia-Pacific Economic Cooperation (APEC), however,

we are not aware of a study which would closely inspect the impact of trade

agreements on Chinese FDI flows.

Another Determinants of FDI Inflows

We do not claim that the list of FDI determinants provided in this chapter is

complete, as there is only diminutive consensus on what variables should be

included in the models explaining FDI volumes, and it is not the main ambi-

tion of this work to solve these issues. Two studies recently inquired into this

matter more thoroughly.

Eicher et al. (2012) employ Bayesian model averaging (BMA) to inspect a

wide range of potential FDI determinants and to assign them probabilities of

inclusion in a model explaining the amounts of FDI flows. The paper uses data

of 46 countries for the period of 13 years and makes conclusion for two differ-
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ent samples: firstly for all the countries, and secondly for OECD members only,

stating that there exists ample evidence that sumsamples of countries follow

distinctly different FDI patterns. The results approximately correspond with

the list of determinants provided in this paper, as the quoted study is one of

the sources helping us to specify the traditional determinants.

Blonigen and Piger (2011) use BMA technique, too, however, their study exam-

ines FDI stocks rather than flows. Nevertheless, the paper is relevant for us as

well, as it depicts several issues that have FDI literature as a whole in common.

The diversity of the literature examining FDI is demonstrated on a summary

of eight highly-regarded recent papers. Across these eight studies, there are 47

explanatory variables included in total. None of the regressors is shared by all

eight studies and, on average, a regressor is only employed in 1.7 of the eight

studies. Yet almost 85% of the regressors included in these 8 studies is found

to be statistically significant. Given that the average study includes very few

of the total set of possible regressors, the possibility of spurious correlations

is substantial. In relevance to our paper, this conclusion underlines the ne-

cessity of appropriate control variables to be included in our model. A fairly

parsimonious set of explanatory variables with high inclusion probabilities is

suggested by these authors: the gravity variables, cultural distance factors,

parent-country per capita GDP, relative labor endowments, and RTAs.

1.2.2 FDI and Institutions

Since the main interest of this paper is to find out how institutional framework

influences FDI inflows to China, a brief literature review in this matter is in

order. The study by Fan et al. (2009) is probably the most closely related one

to this work. Inspecting the amounts of Chinese FDI inflows, the authors of

the mentioned study investigate four different variables evaluating the quality

of government: the quality of laws and judiciary, the extent of corruption, the

executive constraints capturing the barriers to political entry, and finally a vari-

able evaluating the democratic checks on the political system. Besides several

control variables, only the first-mentioned variable is found to be statistically

significant. Thus, a hypothesis that the extensive corruption present in China

negatively affects FDI was not confirmed. However, this is in contrast with

the findings of the study by Wei (2000). There is an array of possible causes,

including different model specifications, samples, or inspected periods. One of
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the goals of this thesis is to answer the question of corruption impact as well.

Whereas the former studies have in common with this paper the country of

interest, the following study uses the same set of institutional variables – Her-

itage Foundation indices of economic freedom. When inspecting 32 European

countries divided into three groups (advanced Europe, accession countries, EU

candidate countries), Benáček et al. (2012) confirm a significant influence of

various risk and institutional factors on the behaviour of investors. The con-

clusions of the paper substintially depend on which subsample is inspected, as

the significance of the variables and sometimes even the signs of the estimates

considerably differ across the three groups. This fact points out that we can

hardly expect an existence of some general macroeconomic theory covering FDI

allocation. Whilst the results of the paper depict the advanced group of coun-

tries as only moderately sensitive to political risk factors, in the case of the less

developed countries there is shown a significance of variables measuring, for

example, the extent of regulation, monetary discipline, or legislation quality.

It will be interesting to see if this conclusion about the significance of institu-

tional variables is confirmed also for the Chinese FDI in the empirical part of

this study, as China is clearly more similar to the less developed part of Europe

in the matters of political risk and institutions.

Alfaro et al. (2008) demonstrate the key role of institutional quality in the re-

striction of capital flows from rich countries to the poor ones. Similarly, Guerin

and Manzocchi (2009) confirm the significance of political regime when attract-

ing FDI from advanced to emerging countries. Busse and Hefecker (2007), when

inspecting a sample of 83 developing countries, detect a high significance of a

variety of political risk and institutional factors such as government stabil-

ity, corruption, ethnic tensions, quality of bureaucracy, and others. Generally,

there is an extensive amount of papers scrutinizing an impact of at least one

institutional variable on FDI flows, and many of these papers discover some

kind of, either positive or negative, relationship. When assessing the validity

of the empirical inference of these papers, we would like to underline partic-

ularly the importance of two technical matters which are often ignored: the

danger of omitting the key explanatory variables summarized at the end of

the preciding section, and the underrating of some technical difficulties of es-

timation described in Section 3.2.4. For example, these doubts are most likely

relevant for the two last quoted studies as well.



Chapter 2

The Evolution of FDI in China

since 1978

The aim of the following chapter is to briefly present the development of FDI in

China in order to more properly understand the results of the empirical part in

Chapter 4. In the first part of the chapter, the historical background of FDI in

China is introduced. The second part offers an overview of the source countries

and sectoral composition of FDI inflows. In the case of need of more in-depth

view of these matters, we refer to other sources such as Naughton (2007) or

Zhao (2012).

2.1 Historical Background

The Chinese economy has recorded a remarkable development since the begin-

ning of the second half of the twentieth century. After the failure of socialism

and Maoist radicalism, which led to the disasters of the Great Leap Forward

and the Cultural Revolution, a market transition process has taken place since

1978. Subsequently, China has become in the following decades one of the

most rapidly and consistently growing economies of the world, with the aver-

age annual growth rate of approximately 10% from 1978 to 2012, according

to IMF statistics. Similarly, the economic reform has influenced inward FDI

significantly as well (see Figure 2.1).

The economic opening of China has been rather gradual. The process began by

establishing of the first Special Economic Zones (SEZ) in 1979 and 1980. These

zones have been considerably autonomous regions which often served as labo-
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Figure 2.1: FDI Inflows into China, 1978-2012
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Source: UNCTAD.

ratories for experiments with economic reforms and, in relation to this paper,

they have been opened to foreign investment. FDI was encouraged by various

types of incentives such as lower tax rates, income tax holidays for certain pe-

riod of time, simplified administrative procedures, absence of tariffs, or lower

wages. In the course of time, another SEZs and similar types of zones offering

many of the same provisions have come into existence. Today, there are over

100 investment zones recognized by the central government and, in addition,

there are hundreds of zones run by local governments without central support.

However, we can see from the Figure 2.1 that FDI poured into China only mod-

erately until 1992. This was the year when Deng Xiaoping, the former leader of

China, made a series of speeches during so-called Southern Tour and reiterated

the importance of continuity in economic reforms. Two things happened as a

result. Firstly, the anxiety about China’s overall policy direction, which was the

consequence of Tiananmen incident, was successfully reduced. The 1989 events

led to economic retrenchment, trade embargo by western countries, and, in con-

sequence, significant investor uncertainty. Deng’s pronouncements was followed

by successful dissipating of these concerns, and since FDI friendly policies had

already been put in place, foreign investors responded quickly. Secondly, new

wave of liberalization followed Deng’s speeches. Up to 1992, access to the Chi-

nese market had been largely limited for foreign firms and only several sectors
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were opened to FDI. From 1992, China began selectively opening its market

to foreign investors and new sectors – especially real estate – were opened to

foreign participation.

Since 1992, Chinese FDI inflows have risen in a rapid and stable manner, with

only USA being ahead of China in annual amount of FDI attracted in 2012,

according to UNCTAD statistics. Several additional turnovers after 1992 visible

in the Figure 2.1 should be commented. First of all, China became a member

of the World Trade Organization (WTO) in 2001. The process of liberalizing

access to many service sectors began and, subsequently, the acceleration of the

growth of FDI inflows started.

On the contrary, we can see several drops as well. The first occured after Asian

financial crisis in 1997. As Zhao (2012) states, many East Asian economies de-

valuated their currencies, but there was considerable international pressure on

the Chinese government to maintain exchange-rate stability in order to reduce

the shock of the crisis. The resulting peg of Chinese yuan to US dollar led to

relatively high values of Chinese currency, which resulted in losing opportuni-

ties for attracting foreign investment.

The second drop followed during the global financial crisis, when the trou-

bled world economy reduced the volumes of FDI. Finally, the last decrease in

2012 is a response to rising labor costs in China and relocation of manufacturers

into more attractive destinations in that respect (Bloomberg, 2013).

2.2 The Source Countries

Table 2.1 introduces fifteen major source countries of FDI in China. The listed

countries basically represent three groups of main Chinese investment partners.

Hong Kong, Taiwan, Macau, and several tax havens form the first group, which

clearly dominates with its share equal to approximately 77% of the total of FDI

inflows in 2011. Tax havens such as Virgin Islands and Cayman Islands are

included in this group, as particularly Taiwan businesses send substantial in-

vestment through these territories (Naughton, 2007). This is also visible from

the Table 2.1, as the fall in Taiwan share is balanced with the rising proportions

of the tax havens. The second group of the main sources consists of other Asian

investors (share of 13%), predominantly Japan, Singapore, and South Korea.
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Lastly, USA, Canada, and the European Union had a share of roughly 8% in

2011.

Table 2.1: The Share of Selected Source Countries, 1996-2011

Country 1996 1997-2003 2004-2010 2011

Hong Kong 49.49% 37.13% 42.52% 60.77%
Virgin Islands 1.28% 8.79% 14.86% 8.38%
Japan 8.76% 8.20% 5.85% 5.46%
Singapore 5.33% 5.23% 4.23% 5.26%
South Korea 3.57% 4.84% 5.03% 2.20%
USA 8.17% 8.97% 3.84% 2.04%
Cayman Islands 0.13% 1.38% 3.09% 1.93%
Taiwan 8.26% 6.45% 2.82% 1.88%
Samoan 0.16% 0.96% 2.29% 1.79%
Mauritius 0% 0.48% 1.45% 0.98%
Germany 1.23% 2.15% 1.52% 0.97%
France 1.01% 1.40% 0.84% 0.66%
Netherlands 0.30% 1.37% 1.07% 0.66%
Bermuda 0.20% 0.46% 0.46% 0.64%
Macau 1.44% 0.81% 0.81% 0.59%

Total Amount 42.14 47.43 78.13 116.01

Source: China Statistical Yearbook 1997-2012.

The unit of the Total Amount values is billion US dollars.

The third and fourth column of the table represents the arithmetic mean of relevant values

during given period of time.

In the China Statistical Yearbook, complete data for countries specified above are available

during 1996-2011 only.

The case of Hong Kong requires our special attention, as its position among the

other countries is strikingly visible. First of all, it is appropriate to remind that

the former British colony is since 1997 one of two Special Administrative Re-

gions of China (the other being Macau), hence, the FDI of Hong Kong is in fact

not even foreign. However, there are several reasons why to treat Hong Kong

as foreign investor even in these days, beyond habitual practice. These include

dramatically different economic and administrative system from China, a much

higher level of economic development, high degree of autonomy in all matters

except foreign relations and military defence, and independent membership in

some international organizations, including the WTO (Naughton, 2007).
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Table 2.2: Sectoral Composition of FDI Inflows, 1997-2011

Sector 1997 1998-2003 2004-2010 2011

Primary 3.46% 3.00% 2.10% 2.26%

Secondary 69.22% 71.05% 60.18% 47.53%
Manufacturing 56.53% 63.90% 57.17% 44.91%

Tertiary 27.32% 25.95% 37.72% 50.21%
Real Estate 11.42% 11.69% 17.56% 23.17%

Total Amount 45.26 46.60 78.13 116.01

Source: China Statistical Yearbook 1998-2012.

The unit of the Total Amount values is billion US dollars.

The third and fourth column of the table represents the arithmetic mean of relevant values

during given period of time.

In the China Statistical Yearbook, complete data for sectors specified above are available

during 1997-2011 only.

When determing reasons of the magnitude of Hong Kong’s investment in China,

it is necessary to look for less distinct causes besides the obvious ones such as

geographical proximity, common language and customs, or difference in la-

bor costs. Naughton (2007) provides some of these causes. First of all, Hong

Kong’s total area is very small. As Hong Kong has experienced relatively rapid

growth since 1950s, the center city had gradually become crowded and its firms

started to seek additional space outside. But because Hong Kong itself is so

small, a factory moving to suburbs automatically creates foreign investment.

Secondly, regional headquarters of many corporations reside in Hong Kong. In

some cases, investment originating elsewhere may be channeled through Hong

Kong and show up in the data as Hong Kong investment. Finally, parent com-

panies located in China may be sometimes motivated to enjoy the advantages

of foreign investors. In consequence, they sometimes channel investment from

their Hong Kong subsidiaries back into China.

2.3 Sectoral Composition of FDI Inflows

Table 2.2 presents the sectoral distribution of FDI in China and includes the

development of two most important industries in this matter. We can see that

approximately two thirds of FDI inflows were formed just by manufacturing

and real estate in 2011. Manufacturing has had a prominent role in foreign

investment in China since adoption of the open-door policy, however, its share
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on the total amounts of FDI is steadily falling. From Section 2.1, we know that

real estate, among other industries, was opened to foreign investment after 1992

events, and Chinese WTO entry led to liberalization in many service sectors.

Together with increasing labor costs, this has resulted in a pattern of FDI

distribution more similar to developed countries, in which there is ordinarily a

clear dominance of the tertiary sector.



Chapter 3

Methodology

The ambition of the following chapter is twofold. Firstly, a brief characteriza-

tion of gravity models and description of variables used in empirical part are

provided. This allows us to present the specification of the model estimated

in this paper at the end of the chapter. Secondly, various methods used in the

literature to estimate gravity models are presented.

3.1 Gravity Model

Although we have already mentioned the term gravity variables in Chapter 1,

the reason itself why they are called so was not provided until now. To reveal

the forces influencing Chinese FDI inflows, we will use adjusted version of a

gravity model, arguably the most widely used empirical specification of FDI

(Blonigen et al. 2007). The basic version of the model looks like this:

Xijt = A ·
Y B
it · Y C

jt

DD
ij

(3.1)

where Yit is GDP of country i at time t, Yjt is GDP of country j at time t, Dij is

the distance between the two countries, and A, B, C, D are constant terms, the

letter three adjusting the weight of the right-hand side variables. The left-hand

side variable, Xijt, stands in our case for FDI inflows from country i to country

j at time t. However, there is much wider use of gravity models in empiri-

cal literature than just for inspecting FDI flows. The gravity relationship has

been most famously applied in studies concerning with trade flows, but very

similar relationships hold for almost all sorts of spatial economic interactions,

e.g. telecommunications, cross-border equity holdings, and technology transfer

(Navaretti & Venables 2004). The logic why gravity models work in the case of
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FDI inflows has been already outlined in Chapter 1, see Bergstrand and Egger

(2007) for deeper theoretical foundations.

Brief clarification of the name gravity model is in order. The name is an anal-

ogy to Newton’s law of universal gravitation: just as a gravity between any

two bodies in the universe is proportional to the product of their masses and

decreases with their distance, FDI flows between any two countries are, other

things equal, proportional to the product of GDP’s and decrease with their

distance.

For several reasons, we use a log-linear form of gravity model in this thesis.

Equation (3.1) is easily transformed into this form by taking natural logs. We

respecify the constant terms for clarity reasons.

log(Xijt) = β0 + β1 log(Yit) + β2 log(Yjt) + β3 log(Dij) (3.2)

The fundemantal reason for using log-linear form is that we need a linear re-

gression type of model to be able to apply estimation methods described in the

next section of the chapter. In addition, Blonigen and Davies (2004) point out

that such a model leads to well-behaved residuals given the skewness common

to FDI data. Lastly, the interpretation of the results is possible in more intelli-

gible way, as the coefficients of independent variables can be interpreted as an

elasticity of given variable with respect to FDI inflows.

3.2 Estimation Methods

After the brief introduction of gravity models, we present various methods of

their estimation. In the first part of this section, pooled ordinary least squares

(pooled OLS), fixed effects (FE), and random effects (RE) estimation methods

are shortly commented, as these are employed in the empirical part of this

paper. In the second part, more advanced approaches are depicted as solutions

of diverse problems connected with the simpler methods.

3.2.1 Pooled OLS

Pooling the data set across all time periods and then estimating the model by

OLS is the simplest form of panel data estimation. Although RE is preferred to

pooled OLS, as RE is generally more efficient (Wooldridge 2012), it is suitable to
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compute pooled OLS estimates along with the FE ones as well, since it help us to

determine the nature of heterogeneity biases in pooled OLS and RE estimations.

3.2.2 Fixed Effects

Besides the obvious reason why to use panel data, i.e. to enlarge the sample size,

there is a few additional advantages as well. One of them is overcoming of the

problem of omitted variables by using FE estimation method. Unfortunately,

this is not without cost in the case of gravity models. To see why, let’s remind

how the FE transformation looks like. First of all, consider the following model

with k explanatory variables:

yit = β1xit1 + ...+ βkxitk + ai + uit, (3.3)

where yit is the explained variable, xitj is one of the explanatory variables,

i stands for cross-sectional dimension, t stands for time dimension, and the

disturbance term is divided into two parts – an unobserved effect ai, which

captures all unobserved, time-constant factors that affect yit, and idiosyncratic

error uit, which represents unobserved factors that change over time and affect

yit. The essence of FE transformation is averaging of equation (3.3) for all time

periods and then subtracting the averaged equation from the former one:

yit − ȳi = β1(xit1 − x̄i1) + ...+ βk(xitk − x̄ik) + (ai − ai) + (uit − ūi), (3.4)

where ȳi = T−1
T∑
t=1

yit, etc.; t = 1, ..., T .

Equation (3.4) is then estimated by OLS. The advantage of FE is clearly visible

from the latter equation – the unobserved effect, ai, has disappeared. Therefore,

a correlation between ai and some of the explanatory variables does not pose a

problem for FE estimation. This is beneficial particularly when we suspect some

time-constant factor from having an impact on the explained variable, but the

data for this factor are not available and we are not able to find a suitable proxy

or instrumental variable. However, it is easy to see from equation (3.4) that

variables constant in time disappear from the equation as well. In situation

when we want to estimate the influence of such a variables as geographical

distance or common language on FDI inflows, this is a severe complication.

Hence, we have to look for a more appropriate estimation method.
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3.2.3 Random Effects

When introducing the third estimation method employed in this paper, the RE

model, we begin with virtually the same equation as in the case of FE:

yit = β0 + β1xit1 + ...+ βkxitk + vit (3.5)

The only changes are unifing of ai and uit into composite error term vit and

explicit inclusion of the intercept, so we can assume that ai has zero mean. It

is crucial to notice that the model in this form suffers from serial correlation

in vit across time, as the composite error contains ai in each time period. This

problem is resolved by generalized least squares (GLS) transformation, which

considerably resembles the FE transformation, with the only difference being

that just a part of the averaged equation is subtracted:

yit − θȳi = β0(1− θ) + β1(xit1 − θx̄i1) + ...+ βk(xitk − θx̄ik) + (vit − θv̄i) (3.6)

where θ = 1−
√

V ar(uit)
V ar(uit)−T ·V ar(ai)

∈ (0, 1).

Since θ is never known in practice, we have no other option than to estimate it.

This makes RE estimates biased, yet if we have large number of cross-section

units and relatively small number of time periods, the RE estimator is consis-

tent and asymptotically normally distributed.

As the value of θ is between zero and one, we can see from the equation (3.6)

that RE lies between both methods mentioned earlier. If θ is close to 0, the

RE estimates will be close to the pooled OLS estimates. On the contrary, as

θ goes to 1, RE and FE estimates are more similar. In relation to this paper,

the key advantage of RE in comparison with FE is the possibility of inclusion

of time-constant variables.

3.2.4 Advanced Estimation Methods

Unfortunately, when using previously mentioned methods to estimate a FDI

gravity model, there is a couple of problems arising. Unlike many papers esti-

mating a FDI gravity model with one of these methods, we believe it is neces-

sary to point out those problems. However, because of our limited econometric

tools, it is beyond the scope of this study to successfully deal with them. There-

fore, we leave the issues mentioned in following paragraphs to future research.
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Besides the problems themselves, advanced econometric methods overcoming

these problems are introduced.

Zero FDI Inlows

Besides the advantages stated before, logarithming the equation (3.1) has its

drawbacks as well. One example is a situation where there is no investment

made during a year by certain country. The value of FDI inflows from this

country is then zero, and one cannot take the log of zero.

Frankel (1997) offers several approaches that have been often taken in the

literature. Although he is dealing with trade gravity models, the solutions are

relevant for us, too, as the nature of the problem is the same for all kinds

of gravity models. The most simple solution of the problem is dropping the

zero observations from the data set and estimating the model without them.

However, the exclusion of these data points might bias the results if the data

are not missing randomly. This is typically not the case, as the data of distant

countries with lower levels of income are the ones most frequently missing.

An alternative is a substitution of small values for the zeros, either value equal

to one, which would make the value of log zero, or some smaller constant. Un-

fortunately, this leads to similar complications as the option mentioned before.

The severity of bias and inconsistency depends on the characteristics of the

sample, but there is no reason to believe that it is negligible.

Santos Silva and Tenreyro (2006) offer a different, rather advanced solution.

These authors argue that the gravity equations should be estimated in their

multiplicative form and propose a Poisson quasi maximum likelihood estima-

tion (QMLE) technique. The zero observations clearly pose no problem at all

for the estimation of gravity equations in their multiplicative form. It is also

important to note that apart from solving the zero flows issue, QMLE is con-

sistent in the presence of heteroskedastic errors of the multiplicative model,

whereas the estimation of log-linearized specification is not, as shown by the

same authors. Head and Ries (2008) and Desbordes and Vicard (2009) applied

QMLE in their studies concerning with FDI, where the former pair of authors

points out that the problem of zero flows is even more severe for FDI than trade

because of the much higher frequency of zero FDI flows.
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Another option how to deal with zero FDI flows is using of Tobit model, an

estimation method which is specially designed to deal with corner solution de-

pendent variables. Eaton and Tamura (1994) introduced Tobit estimation for

FDI, Wei (2000) later adopts the same method. However, just as the log-linear

model, Eaton and Tamura’s method rely crucially on the homoskedasticity

assumption, otherwise the method can yield highly biased estimates, as docu-

mented by Santos Silva and Tenreyro (2006). Nevertheless, Martin and Pham

(2008) show that when a substantial fraction of the observations are censored,

adjusted version of Eaton and Tamura’s Tobit model is preffered to QMLE. It

should be noted that these conclusions are not so relevant for this work, but for

studies inspecting countries less opened to FDI and most importantly studies

working with disaggregated FDI flows, where it is not uncommon to have more

than 90 percent of all FDI observations with value equal to zero.

Endogeneity in the Form of Simultaneity

Besides the zero values of the dependent variable observations and the het-

eroskedasticity being present in the levels gravity equation, the relevant liter-

ature also copes with endogenous explanatory variables (or at least should).

This is the situation when some of the explanatory variables is correlated with

the disturbance term, which causes the estimates to be biased and inconsistent.

There are three main sources leading to such a complication: omitted variables,

measurement error, and simultaneity. In this section, we are mainly interested

in the last-mentioned cause, although the solution could be the same for the

former causes as well. Whereas the omitted variable or measurement error bias

at least theoretically does not poses a problem for the RE estimation method,

as long as decent data set is available, the situation is in fact unsolvable for the

same method in the case of simultaneity bias.

An example of simultaneity could be two-way causality between FDI inflows

and host country’s GDP. If it is true that not only hosts’s GDP affects FDI

inflows, but the latter affects the former as well – which has been confirmed

in Chinese case by, for example, Li et al. (1998), Sun (1998), and Liu (2002);

then the model suffers from simultaneity bias. In researches inspecting FDI

gravity models, there is typically many right-hand side variables that may be

endogenous. We could plausibly exclude from these only variables such as ge-

ographical distance, common language, or contiguity.
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Probably the most popular estimation method used in studies researching FDI

gravity models, which successfully overcomes the problem of simultaneity bias,

is currently generalized method of moment (GMM) (e.g. Demekas et al. 2007,

Kimura and Todo 2010, Benáček et al. 2012, Selaya and Sunesen 2012).

Villaverde and Maza (2012) prefer two-stage GLS, arguing that they cannot

rely on the validity of the assumption of no second-order serial correlation in

the errors of the equation in levels.

3.3 Variables Description

In this section, we introduce two groups of variables present in our model. The

primary aim of this work is to find out if Chinese FDI inflows are influenced by

institutions. Therefore, we label variables evaluating the extent of corruption,

the efficiency of business regulation, the quality of legal system, etc., as focal

variables. Yet it is necessary to use controls such as gravity variables to min-

imize the danger of spurious correlation. While we introduce some variables

as control ones, it is, of course, not possible to completely separate them from

the focal variables, as they often at least in part reflect the quality of country’s

institutions. For example, it is reasonable to anticipate that infrastructure is

more developed or labor force is more skilled in countries with well-functioning

institutions.

Besides the explanatory variables, it is also essential to mention the explained

one. The data source of Chinese aggregate FDI inflows by partner country is

China Statistical Yearbook, the volumes of inflows are measured in US dollars.

The data are available up to the year 2011, hence we collect the data for the

other variables up to this year as well. We are limited by the year 1995 on the

other side, as the institutional variables are accessible from this year. Thus,

we inspect the period of 17 years. In total, 189 countries are included in our

dataset.

3.3.1 Control Variables

At first, we will describe the set of control variables. These often include ex-

amples of what we call traditional determinants in Chapter 1, hence we refer

readers to seek there for more in-depth analysis of how could these variables

influence FDI inflows. It would be ideal to include more controls than we actu-
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ally do, however, we are in some cases limited due to data unavailability.

Gross Domestic Product – GDPs of both the source country and the host coun-

try are included in the model as proxies for market sizes. Both variables are

logarithmized in order to obtain elasticity of FDI inflows with respect to one

of the GDPs. The data are provided by International Monetary Fund (IMF)

and reported in current US dollars. We expect both signs of the estimates to

be positive. As for the source country, the higher the wealth, the greater the

possibilities to invest abroad. In the case of the host country, larger market

size implies higher demand for the products of the investors, therefore HFDI are

the main force in the relationship of FDI and the hosts GDP.

Geographical Distance – The other gravity variable is represented in our model

by geographical distance of source’s and host’s capitals. The distance is again

logarithmized, for the same reason as in the case of GDPs. The data are obtained

from CEPII database. The expected sign of the distance estimate is negative,

as the distance proxies information and transportation costs, although there

are contradictory effects of HFDI and VFDI in the case of transportation costs.

Contiguity – Contiguity is a dummy variable that takes a value of 1 if the

country of interest has common border with China and a value of 0 otherwise.

This variable can be seen as additional measure of geographical proximity of

two countries. The distance of two capitals is not completely flawless measure

of distance of two countries, as, for example, the distance between China and

Russia is in terms of the previous variable approximately 5.800 kilometers, yet

those two countries are neighbours. We anticipate positive relation between

contiguity and FDI inflows, the rationalization is analogous to the one in the

case of geographical distance.

Common Language – Common language variable is another type of dummy. As

it is apparent from the name, it takes a value of 1 if the countries share common

language and a value of 0 otherwise. We expect the correlation between this

dummy and FDI inflows to be positive, as sharing of the same language reduces

transaction costs.

APEC – The last dummy variable in our model takes a value of 1 if a country

is a member of APEC, 0 otherwise. The effect of RTAs on FDI inflows is often
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found in empirical literature to be positive, although trade liberalization has

ambiguous impact on inward FDI, as shown in Chapter 1. Lowering of trade

barriers implies cheaper exports, which reduces HFDI and heightens VFDI and

export-platform FDI.

Infrastructure – This variable measures the number of telephones per 100 people

and proxies level of development of Information, Communication & Technology

(ICT) infrastructure. The data are obtained from The World Bank. It is prob-

able that countries with more developed ICT infrastructure are more attractive

for investors.

Education – The Education variable measures expected number of years that

a child spends in school. This variable serves as a proxy for labor quality and

positive relation between FDI and education is expected, as it is possible to

invest for MNEs which employ more capital and technology intensive produc-

tion processes. The data are obtained Human Development Index provided by

United Nations.

3.3.2 Focal Variables

In order to discover how institutional framework in China and its source coun-

tries affects inward FDI flows, we are using Index of Economic Freedom pub-

lished jointly by The Wall Street Journal and The Heritage Foundation. It is

common in similar studies to use Political Risk Services ratings, an alterna-

tive could be also World Bank Governance Indicators. We have decided to use

Index of Economic Freedom as it combines both easy availability and wide cov-

erage in terms of countries, periods, and indicators of institutional framework.

The indices we are using are grouped by The Heritage Foundation into four

broad categories of economic freedom: rule of law (property rights, freedom

from corruption), limited government (fiscal freedom, government spending),

regulatory efficiency (business freedom, monetary freedom), and open markets

(trade freedom, investment freedom, financial freedom). Each of the following

variables is graded on a scale from 0 to 100, where 100 indicates maximum

freedom. In general, we would expect that higher value of any of the indices

below increases the volumes of FDI inflows.
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Property Rights – The property rights variable is an assessment of the abil-

ity of individuals to accumulate private property, secured by clear laws that

are fully enforced by the state. The degree of three different matters is assessed

primarily. Firstly, to what extent is private property guaranteed by the gov-

ernment? Secondly, is there a court system enforcing contracts efficiently and

quickly? Thirdly, does the courts function independently or is there a substan-

tial corruption in the judiciary?

Freedom from Corruption – The freedom of corruption index simply measures

how corrupt the public sector of given country is percieved to be. The score

is primarily derived from Transparency International’s Corruption Perception

Index.

Fiscal Freedom – The fiscal freedom variable is a measure of the tax burden

imposed by government. It is based on the degree of direct taxation (of both

individual and corporate incomes) and overall taxes (including all forms of di-

rect and indirect taxation) as a percentage of GDP.

Government Spending – This index considers the level of government expen-

ditures – counting consumption and transfers – as a percentage of GDP. The

index includes expenditures at all levels of government such as federal, state,

and local. Although there has not been identified any optimal level of govern-

ment expenditures, the public expenditures are ideally rather small, as they

should not lead to chronic budget deficits and the accumulation of sovereign

debt, and states provides only true public goods. Therefore, higher public ex-

penditures lower the government spending index, which a country receives.

Business Freedom – Business freedom indicator measures the efficiency of gov-

ernment regulation of business, as it is derived from an array of measurements

of the difficulty of starting, operating, and closing a business. Generally, how

much time, costs, and procedures takes any of those three activities is taken

into account.

Monetary Freedom – This variable evaluates mainly price stability, as it is

based on the weighted average inflation rate for the most recent three years.

Price unstableness and subsequent exchange rate movements could mean addi-

tional costs for MNEs, particularly the export-platform ones. Besides inflation,
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price controls are taken into account in the index.

Trade Freedom – Trade freedom index is a composite measure of the absence

of tariff and non-tariff barriers that affect imports and exports of goods and

services. For study of possible effects of trade barriers on MNEs, see Chapter 1.

Investment Freedom – Investment freedom index evaluates a variety of restric-

tions that are typically imposed on the (both internal and international) flow

of investment capital. These restrictions could include, for example, different

rules for domestic and foreign investment, closing of certain industries to for-

eign investment, restrictions on payments, transfers, or capital transactions,

etc.

Financial Freedom – This variable measures the banking efficiency in a given

country, the independence from government control, and interference in the

financial sector, as financial institutions provide various types of services to

MNEs. Issues like the extent of government regulation of financial services, the

degree of state ownership of financial institutions, the extent of financial and

capital market developtment, etc., form the final value of the index.

3.4 Model Specification

After the introduction of the theory of gravity models in Section 3.1 and ex-

planatory variables we are using to explain how Chinase FDI inflows are deter-

mined in Section 3.3, we are able to present the version of the model we will

estimate:

log(FDIit) = β0 + β1 log(GDPsourceit) + β2 log(GDPhostt) + β3 log(disti)

+ β4 contigi + β5 langi + β6 APECit + β7 infrat + β8 educt

+ β9 propt + β10 corruptt + β11 freedomt + β12 govt

+ β13 businesst + β14 monetaryt + β15 tradet + β16 investt

+ β17 finant + uit,

(3.7)

where i = 1, 2, ..., 189 represents a country investing in China, t = 1995, 1996,

..., 2011 represents one of 17 years inspected, and uit is the disturbance term.
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For full names of the variables specified in the equation above, see Table 3.1.1

Notice that only several variables have both indices. Distance, contiguity, and

common language are time-constant variables, hence those lack the time index

t. On the other hand, GDP of host country, education, infrastructure, and the

insitutional variables do not have the country index i, as those variables are

related to China only.

Table 3.1: Variables of the Model

Name Code Source +/-

log(FDI Inflows) log(FDI) Chin. St. Yearbook

log(GDP of Source) log(GDPsource) IMF +
log(GDP of Host) log(GDPhost) IMF +
log(Distance) log(dist) CEPII -

Contiguity contig CEPII +
Common Language lang CEPII +
APEC APEC APEC +
Infrastructure infra World Bank +
Education educ UN +

Property Rights prop Heritage Found. +
Freedom from Corruption corrupt Heritage Found. +
Fiscal Freedom freedom Heritage Found. +
Government Spending gov Heritage Found. +
Business Freedom business Heritage Found. +
Monetary Freedom monetary Heritage Found. +
Trade Freedom trade Heritage Found. +
Investment Freedom invest Heritage Found. +
Financial Freedom finan Heritage Found. +

1The last column in the Table 3.1, labeled as +/-, stands for the expected sign of particular
explanatory variable.



Chapter 4

Results

The last chapter provides the empirical findings of this paper. However, before

we present these findings, detailed discussion about their relevance is in order.

In Chapter 1, we have seen that many studies underestimate the analysis of

assumptions violation, and in Chapter 3, we have introduced some limitations

of the less advanced estimation methods, which are available for this research.

Therefore, we consider the discussion of the underlying assumptions as being

of the utmost importance.

4.1 Assumptions Violation

In this section, we review the six assumptions of RE estimation. The statements

of these assumptions in the form presented by Wooldridge (2012) are provided

in Appendix A. First four assumptions are needed to be true to obtain consis-

tent estimates (unbiasedness is ruled out in the case of RE, as shown in Section

3.2.3), and only the complete set of the assumptions fulfilled can guarantee the

RE standard errors to be valid.

4.1.1 Linearity in Parameters

The validity of the first assumption, linearity in parameters, is easy to check, as

it is visible directly from the model specification represented by Equation (3.7).

To have the model specified in the form of linear regression, it is necessary to

logarithmize the levels gravity equation, as depicted in Section 3.1. Unfortu-

nately, this transformation has a couple of drawbacks shown in Section 3.2.4,

which causes some difficulties with the other assumptions of the random effects

method.
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4.1.2 Random Sampling

The random sampling assumption is the first of the two assumptions which

concern us substantially. In our data set, approximately one third of FDI inflows

is recorded as zero.1 In Section 3.2.4, we have shown that this represents a

considerable problem for the log-linear gravity model specification and we have

introduced several solutions. Since we are limited to the use of RE method, we

can either ignore the problem and use the positive FDI inflows observations only,

or we can substitute some constant for the zero values. Because the distribution

of the zero values is non-random, the first solution makes the random sampling

assumption to fail. As we are losing the information on the causes of low FDI

inwflows, the estimates will not be consistent. We can expect a range of them

to be underestimated, particularly the effects of distance and GDP of source

country, as distant and economically small countries are the typical partners

with zero FDI inflows.

4.1.3 No Perfect Collinearity

The third assumption of RE is not very restrictive, as it holds when none of

the explanatory varibles is a linear combination of the other ones. This is

true in our case, the validity of the assumption is automatically verified by the

statistical software.2

4.1.4 Strict Exogeneity

The strict exogeneity is with no doubt the assumption which bothers us the

most. Although this assumption can be considered as unrealistic in a great

deal of empirical applications, there is an alarming amount of reasons why the

strict exogeneity could fail in our case.

One of the implications of the strict exogeneity is that the explanatory variables

cannot be correlated with the error term, i.e. they have to be exogenous. In Sec-

1To be exact, approximately one third of FDI inflows is missing. However, since there are
recorded no FDI inflows with specifically zero value and the missing observations are typi-
cally related to either economically small or geographically distant countries (e.g. Burundi,
Georgia, Mozambique, Puerto Rico), it is reasonable to assume that all missing observations
indicate that the FDI inflows are considered to be absent by the reporting country. If this
assumption is not true and the data from China Statistical Yearbook are incomplete, this
fact alone would lead to inconsistent estimates.

2Stata is the statistical software we have used for evaluation of the data.
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tion 3.2.4, we have discussed simultaneity as a cause of endogenous regressors.

Omitted variables, either due to data limitations or due to ignorance, cause

the regressors to be endogenous as well. In Chapter 1, we have mentioned that

the findings of many papers inspecting FDI may be the consequence of spurious

correlation because of some important explanatory variable being omitted. In

particular, it would be desirable to include labor costs in our model, however,

this is not possible due to unavailability of the data.

The third main source of the endogeneity is a measurement error. This is

an issue for us when dealing with the zero FDI inflows by a substitution of a

constant. The random sampling assumption then holds, but it is at the expense

of the strict exogeneity. Generally, the measurement error does not causes the

estimates to be biased and inconsistent, however, the situation is different when

the cause of measurement error in the dependent variable is systematically re-

lated to one or more of the explanatory variables. As explained before, there

is such a relation in our model.

Besides the endogeneity of the explanatory variables, there are other reasons

why the strict exogeneity assumption might fail. In Section 3.2.4, we have men-

tioned that heteroskedastic errors of the multiplicative model are a problem for

the log-linear form of the gravity equation. The underlying reason is that

the conditional expected value of the disturbance is no longer constant in such

a case when the levels model is logarithmized (Santos Silva and Tenreyro 2006).

Finally, a functional misspecification may cause the strict exogeneity to fail.

Although there are special tests for this issue, determining from the graph

whether there should be some variable in, for example, quadratic form is quite

reliable method in this case. If we take a look at scatter plots of FDI inflows

and some of the explanatory variables, we can see that linear prediction usu-

ally corresponds quite accurately with the quadratic one. Therefore, we do not

consider the functional misspecification as a problem which would require a

special attention.

4.1.5 Homoskedasticity

There are several tests designed to find out whether the error term exhibits

heteroskedasticity or not. We have employed Breusch-Pagan test, the p-value
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obtained by the statistical software is 0.0000, hence we are able to reject the

null hypothesis of homoskedasticity at any reasonable significance level. In

other words, there is a very strong evidence of heteroskedasticity being present.

In comparison with the random sampling and strict exogeneity assumptions,

there are fortunately some ways how to deal with heteroskedastic errors, apart

from respecifying the model and using a different estimation method. One op-

tion is to try to specify the form of heteroskedasticity and employ Weighted

Least Squares (WLS) estimation. We utilize in this paper simpler and more pop-

ular alternative, heteroskedasticity robust statistics. Since we have no problems

with sample size, heteroskedasticity after this correction does not poses a prob-

lem for standard errors to be valid and, in consequence, the situation is the

same for p-values, confidence intervals, etc.

4.1.6 No Serial Correlation

To find out whether there is a serial correlation in the idiosyncratic error term,

we employ Wooldridge test for autocorrelation in panel data. We have ob-

tained a p-value approximately equal to 0.1189, hence we do not reject the null

hypothesis of no serial correlation at even 10% level of significance.

4.2 Results

Finally, we can present the empirical findings based on the estimation of our

model. As it is apparent from the preceding section, we should take the results

with certain amount of discretion, as the random sampling and strict exogene-

ity assumptions does not hold, which causes our estimates to be inconsistent.

The results of the RE estimations are provided in Table 4.1. There are two

different sets of estimates. The second column of the table summarizes the

estimation which does not solve the problem of zero FDI inflows in any way.

The third column of the table represents the results of the estimation in which

there are the zero observations substituted by a constant equal to 0.001. We

mainly comment the results of the former estimation, as when dropping the

zero observations, we can at least roughly assess the directions of the biases,

as less developed or distant countries are typically left out. This is difficult

to determine in the case of the substitutions, as we do not know what weight
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Table 4.1: Regression Results – Random Effects

Variable 0s Dropped 0s Substituted

log(GDP of Source) 0.476*** 0.686***
[0.00] [0.00]

log(GDP of Host) 0.341* 1.636***
[0.09] [0.00]

log(Distance) -0.745** -0.911**
[0.04] [0.04]

Contiguity -1.038 -0.445
[0.52] [0.51]

Common Language 5.363*** 5.838***
[0.00] [0.00]

APEC -0.185 -0.066
[0.80] [0.94]

Infrastructure 0.003 0.185***
[0.94] [0.00]

Education 0.031 -1.798***
[0.95] [0.00]

Property Rights 0.038*** 0.031
[0.00] [0.22]

Freedom from Corruption -0.011 0.021
[0.45] [0.24]

Fiscal Freedom 0.029** 0.036
[0.03] [0.48]

Government Spending 0.036 0.145***
[0.42] [0.00]

Business Freedom -0.008 0.004
[0.64] [0.84]

Monetary Freedom 0.010 -0.018
[0.51] [0.33]

Trade Freedom 0.005 0.004
[0.79] [0.87]

Investment Freedom -0.025* -0.033*
[0.09] [0.06]

Financial Freedom 0.016 0.043
[0.49] [0.11]

Constant -5.489 -51.169***
[0.73] [0.00]

R-squared 0.34 0.40
No. of observations 2089 3118

Source: author’s computations.

p-values of statistical significance in parentheses.

***, **, * imply the significance at the 1, 5, and 10% level, respectively.
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should we assign to the missing observations. On the other side, the estimation

using substitutions has according to the R-squareds higher explanatory value,

hence we do not ignore the results of the second estimation either.

Besides the RE, we have also employed pooled OLS and FE. As these methods

are not of particular interest for this paper due to the reasons stated in Sec-

tion 3.2, we present the results in Appendix B.

As we can see from the Table 4.1, both RE estimations confirm, not surpris-

ingly, the statistical significance of the gravity variables, and the signs of the

estimates correspond with our expectations as well. According to the first es-

timation, a 1% increase in GDP of either source or host country heightens the

FDI inflows by about 0.47% and 0.34%, respectively. The role of information

and transportation costs is confirmed as well, as a 1% increase in geographical

distance of both countries reduces the amount of inward FDI by approximately

0.75%. As mentioned before, these estimates are probably underestimated be-

cause of the omitted zero FDI observations. This corresponds with the results

of the second estimation, which assigns greater effect to all of the three men-

tioned factors.

Besides the gravity factors, the common language dummy as a representative

of control variables is found to be statistically significant in both estimations.

Sharing a common language seems to have a tremendously large effect, as the

volume of FDI inflows multiplies more than five times if the language spoken

in the source country is Chinese. Of course, sharing a common language is in

many cases a result of some deeper ties between the two countries, hence this

dummy variable reflects more than just the absence of communication barrier.

In addition, the substitutions estimation suggests the importance of ICT infras-

tructure and labor quality. We could quite reasonably suspect both coefficients

to be overestimated. According to the results, an additional telephone per 100

people increases the FDI inflows by about 18.5%. Furthermore, an additional

year a child spends on average in school lowers the FDI inflows nearly two times.

Whereas in the former case the sign of the estimated coefficient corresponds

with our expectations, the negative effect of education is rather contradictory.

Generally, we would expect a positive relation between FDI and labor skills, as

there is an opportunity to invest for firms with less labor-intensive production



4. Results 35

process, which typically require high-skilled labor. A possible explanation of

the negative sign could be the omission of labor costs in our model. The edu-

cation variable might – unintendedly – reasonably well proxy the labor costs,

which would justify the results we get.

Finally, we can comment on the coefficients of the institutional variables. First

of all, our benchmark estimation found out that the quality of property rights

protection has a statistically significant impact on the inflow of FDI into China.

Together with obtained insignificance of corruption, this corresponds with the

results of the study by Fan et al. (2009).

The fiscal freedom seems to have a role in determining Chinese FDI inflows as

well, as an additional point on a scale from 0 to 100 increases the FDI inflows

by about 2.9%. Recall that this variable measures the tax burden imposed by

government and higher value of the index stands for higher economic freedom,

i.e. lower tax rates, hence the positive correlation is not surprising.

Lastly, the investment freedom index is statistically significant, according to

our results, yet the sign of the coefficient is unexpected. We can hardly see

why would matters such as greater similarity of rules for domestic and foreign

investment or opening of certain industries for FDI decrease the volumes of FDI

inflows. One of the questions we could ask when determining this puzzle is

how well does this index capture the most relevant issues for FDI in the terms

of investment freedom. Chapter 2 indicated that there has been a lot done in

China when talking about the liberalization of access to new industries. The

result was an accelerated growth of FDI into China, hence we could assume that

the positive effect of the opening of new industries for FDI should be included in

our model. Yet the index of investment freedom evaluates this issue as just one

of many factors and the weight of the liberalization effect might be questioned,

as the index is not directly adjusted for determining of FDI flows.

To briefly summarize our results, we do confirm the importance of several

institutional factors in determining Chinese FDI inflows. However, two issues

have to be remembered. Firstly, our results should be seen with certain amount

of scepticism due to the violation of assumptions we make when estimating the

model. Secondly, the main forces influencing Chinese FDI inflows are the stan-

dard determinants such as the gravity factors or cultural ties of both countries.
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The primary ambition of this thesis is to determine the factors influencing the

amounts of Chinese FDI inflows. The novelty of our analysis lies in the use

of wide range of institutional variables in order to either verify or disprove

the hypothesis about the statistical significance of the quality of institutional

framework in China.

The results of our estimation suggest that the source countries investing in

China are relatively insensitive to the institutional factors. The measures eval-

uating issues such as the extent of corruption, monetary discipline, the efficiency

of business regulation, or the presence of trade barriers have not been found

as statistically important. On the contrary, higher quality of property rights

protection and lesser tax burden imposed by government seems to have the

expected effect, as their occurrence heightens FDI inflows in China. The key

determinants, however, are more traditional factors such as economic sizes of

both countries, mutual geographical distance, or the presence of various cul-

tural ties.

Nevertheless, the results we have presented should be taken with certain amount

of discretion. A substantial part of this thesis is devoted to several technical

difficulties which arise when a gravity model is estimated by random effects, the

estimation method we employ as well. The most serious ones in the context of

RE and gravity models generally are probably zero FDI values and endogenous

regressors due to the simultaneity bias. The former problem arises because of

logarithmic transformation of the gravity equation, which is necessary for em-

ploying of RE. Unfortunately, the transformation itself leads to impossibility of

using the zero observations, which results in losing of information on the causes

of low FDI inflows. The latter problem stands for ignoring of two-way causality

between the dependent variable and some of the independent variables.
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Both the omission of zero observations and the endogeneity of explanatory

variables makes our estimates inconsistent. Unfortunately, we are not able to

successfully resolve these problems due to our limited econometric aparatus.

Hence, we leave these thorny issues to future research.
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DEMEKAS, D. G., HORVÁTH, B., RIBAKOVA, E. & WU, Y. (2007): ”For-

eign direct investment in European transition economies -— The role of poli-

cies.” Journal of Comparative Economics (35): pp. 369-386

DESBORDES, R. & VICARD, V. (2009): ”Foreign direct investment and bi-

lateral investment treaties: An international political perspective.” Journal of

Comparative Economics (37): pp. 372-386

EATON, J. & TAMURA, A. (1994): ”Bilateralism and Regionalism in Japanese

and U.S. Trade and Direct Foreign Investment Patterns.” Journal of the Japanese

and International Economies (8): pp. 478-510

EICHER, T. S., HELFMAN, L. & LENKOSKI, A. (2012): ”Robust FDI deter-

minants: Bayesian Model Averaging in the presence of selection bias.” Journal

of Macroeconomics 34(3): pp. 637-651

EKHOLM, K., FORSILD, R. & MARKUSEN, J. (2003): ”Export-Platform

Foreign Direct Investment.” NBER Working Papers 9517, National Bureau of

Economic Research, Inc.

FAETH, I. (2009): ”Determinants of Foreign Direct Investment – A Tale of

Nine Theoretical Models.” Journal of Economic Surveys 23(1): pp. 165-196

FAN, J. P. H., MORCK, R., XU, L. C. & YEUNG, B. (2009): ”Institutions

and Foreign Direct Investment: China versus the Rest of the World.” World

Developtment 37(4): pp. 852-865

FEINBERG, S.E. & KEANE, M.P. (2006): ”Accounting for the Growth of

MNC-Based Trade Using a Structural Model of U.S. MNCs.” The American

Economic Review 96(5): pp. 1515-1558



References 40

FRANKEL, J. (1997): ”Regional Trading Blocs in the World Economic Sys-

tem.” Institute for International Economics

FUNG, K. C., IIZAKA, H. & PARKER, S. (2002): ”Determinants of U.S.

and Japanese Direct Investment in China.” Journal of Comparative Economics

30(3): pp. 567-578

GAO, T. (2003): ”Ethnic Chinese networks and international investment: ev-

idence from inward FDI in China.” Journal of Asian Economics (14): pp.

611-629

GAO, T. (2005): ”Labor quality and the location of foreign direct investment:

Evidence from China.” China Economic Review (16): pp. 274-292

GUERIN, S. S. (2006): ”The role of geography in financial and economic

integration: A comparative analysis of foreign direct investment, trade and

portfolio investment flows.” World Economy 29(2): pp. 189-209

GUERIN, S. S. & MANZOCCHI, S. (2009): ”Political regime and FDI from

advanced to emerging countries.” Review of World Economics (145): pp. 75-91

HABIB, M. & ZURAWICKI, L. (2002): ”Corruption and Foreign Direct In-

vestment.” Journal of International Business Studies 33(2): pp. 291-307

HEAD, K. & RIES, J. (2008): ”FDI as an outcome of the market for corporate

control: Theory and evidence.” Journal of International Economics (74): pp.

2-20

HELPMAN, E. (1984): ”A simple theory of trade with multinational corpora-

tions.” Journal of Political Economy (92): pp. 451-471

HENLEY, J., KIKRPATRICK, C. & WILDE, G. (1999): ”Foreign Direct In-

vestment in China: Recent Trends and Current Policy Issues.” The World

Economy (22): pp. 223-243



References 41

KIMURA, H. & TODO, Y. (2010): ”Is Foreign Aid a Vanguard of Foreign Di-

rect Investment? A Gravity-Equation Approach.” World Development 38(4):

pp. 482-497

LI, H., LIU, Z. & REBELO, I. (1998): ”Testing the Neoclassical Theory of

Economic Growth: Evidence from Chinese Provinces.” Economics of Planning

31(2-3): pp. 117-132

LIU, Z. (2002): ”Foreign Direct Investment and Technology Spillover: Evi-

dence from China.” Journal of Comparative Economics 30(3): pp. 579-602

LIU, X., WANG, C. & WEI, Y. (2001): ”Causal links between foreign direct

investment and trade in China.” China Economic Review (12): pp. 190-202

MAH, J. S. (2010): ”Foreign direct investment inflows and economic growth of

China.” Journal of Policy Modeling (32): pp. 155-158

MARKUSEN, J. R. (1984): ”Multinationals, multi-plant economies, and the

gains from trade.” Journal of International Economics (16): pp. 205-226

MARTIN, W. & PHAM, C. S. (2008): ”Estimating the Gravity Model When

Zero Trade Flows Are Frequent.” MPRA Working Paper 9453, University Li-

brary of Munich

NAUGHTON, B. (2007): ”The Chinese Economy: Transitions and Growth.”

The MIT Press

NAVARETTI, G. B. & VENABLES, A. J. (2004): ”Multinational Firms in

the World Economy.” Princeton University Press

OH, C.H., SELMIER, W.T. & LIEN, D. (2011): ”International trade, for-

eign direct investment, and transaction costs in languages.” The Journal of

Socio-Economics (40): pp. 732-735

RAZIN, A. & SADKA, E. (2007): ”Productivity and Taxes as Drivers of FDI.”

NBER Working Papers 13094, National Bureau of Economic Research, Inc.



References 42

SANTOS SILVA, J. M. C. & TENREYRO, S. (2006): ”The Log of Grav-

ity.” The Review of Economics and Statistics 88(4): pp. 641-658

SELAYA, P. & SUNESEN, E. R. (2012): ”Does Foreign Aid Increase For-

eign Direct Investment?.” World Development 40(11): pp. 2155-2176

SUBASAT, T. & BELLOS, S. (2013): ”Governance and Foreign Direct Invest-

ment in Latin America: A Panel Gravity Model Approach.” Latin American

Journal of Economics 50(1): pp. 107-131

SUN, H. (1998): ”Macroeconomic Impact of Direct Foreign Investment in

China: 1979–96.” The World Economy 21(5): pp. 675-694

SUN, Q., TONG, W. & YU, Q. (2002): ”Determinants of foreign direct in-

vestment across China.” Journal of International Money and Finance (21):

pp. 79-113

UNCTAD (1998): ”World Investment Report: Trends and Determinants.”

Geneva: United Nations

VILLAVERDE, J. & MAZA, A. (2012): ”Foreign direct investment in Spain:

Regional distribution and determinants.” International Business Review (21):

pp. 722-733

XING, Y. (2006): ”Why is China so attractive for FDI? The role of exchange

rates.” China Economic Review (17): pp. 198-209

WEI, S. J. (2000): ”How Taxing Is Corruption on International Investors?”

The Review of Economics and Statistics 82(1): pp. 1-11

WOOLDRIDGE, J. M. (2012): ”Introductory Econometrics: A Modern Ap-

proach.” Cengage Learning

ZHANG, K. H. (2001): ”What Attracts Foreign Multinational Corporations

to China?” Contemporary Economic Policy 19(3): pp. 336-346



References 43

ZHAO, S. X., CHAN, R. C. K. & CHAN, N. Y. M. (2012): ”Spatial polariza-

tion and dynamic pathways of Foreign Direct Investment in China 1990–2009.”

Geoforum (43): pp. 836-850

Internet Sources

Bloomberg (2013). Retrieved December 30, 2013.

http://www.bloomberg.com/news/2013-01-16/china-fdi-shows-full-year-decline-

as-economic-expansion-slows.html

Heritage Foundation. Index of Economic Freedom. Retrieved December 12, 2013.

http://www.heritage.org/index/

Data Sources

CEPII: Distance, Contiguity, Common Language.

http://www.cepii.fr/anglaisgraph/bdd/distances.htm

IMF. World Economic Outlook Database: GDP.

http://www.imf.org/external/pubs/ft/weo/2013/02/weodata/index.aspx

National Bureau of Statistics of China. China Statistical Yearbook: FDI In-

flows by Sources, FDI Inflows by Sectors.

http://www.stats.gov.cn/english/Statisticaldata/AnnualData/

Heritage Foundation. Index of Economic Freedom: Institutional Variables.

http://www.heritage.org/index/explore

UN. Human Development Index: Education.

https://data.undp.org/dataset/Expected-Years-of-Schooling-of-children-years-/qnam-

f624

UNCTAD: FDI Inflows.

http://unctadstat.unctad.org/TableViewer/tableView.aspx?ReportId=88

World Bank: Infrastructure.

http://data.worldbank.org/indicator/IT.MLT.MAIN.P2

http://www.bloomberg.com/news/2013-01-16/china-fdi-shows-full-year-decline-as-economic-expansion-slows.html
http://www.bloomberg.com/news/2013-01-16/china-fdi-shows-full-year-decline-as-economic-expansion-slows.html
http://www.heritage.org/index/
http://www.cepii.fr/anglaisgraph/bdd/distances.htm
http://www.imf.org/external/pubs/ft/weo/2013/02/weodata/index.aspx
http://www.stats.gov.cn/english/Statisticaldata/AnnualData/
http://www.heritage.org/index/explore
https://data.undp.org/dataset/Expected-Years-of-Schooling-of-children-years-/qnam-f624
https://data.undp.org/dataset/Expected-Years-of-Schooling-of-children-years-/qnam-f624
http://unctadstat.unctad.org/TableViewer/tableView.aspx?ReportId=88
http://data.worldbank.org/indicator/IT.MLT.MAIN.P2


Appendix A

Random Effects’ Assumptions

Assumption A.1 (Linearity in Parameters). For each i, the model is

yit = β0 + β1xit1 + ...+ βkxitk + uit, t = 1, ..., T,

where yit is the explained variable, xitj are the explanatory variables, βj are the

parameters to estimate and uit is the disturbance term. The index i represents

the cross-sectional dimension, the index t represents the time dimension.

Assumption A.2 (Random Sampling). We have a random sample from the cross

section.

Assumption A.3 (No Perfect Collinearity). There are no perfect linear relation-

ships among the explanatory variables.

Assumption A.4 (Strict Exogeneity). For each t, the expected value of the error

uit, given the explanatory variables for all time periods Xi, is zero. Mathemat-

ically,

E(uit|Xi) = 0

Assumption A.5 (Homoskedasticity). Conditional on Xi, the variance of uit is

the same for all t :

V ar(uit|Xi) = V ar(uit) = σ2
u, for all t = 1, ..., T.

Assumption A.6 (No Serial Correlation). Conditional on Xi, the idiosyncratic

error terms in two different time periods are uncorrelated:

Cov(εit, εis|Xi) = 0



Appendix B

Pooled OLS and Fixed Effects

Table B.1: Regression Results – Pooled OLS, Fixed Effects

Variable Pooled OLS FE

log(GDP of Source) 0.478*** 0.231
[0.00] [0.34]

log(GDP of Host) -0.698 0.354**
[0.52] [0.04]

log(Distance) -0.798***
[0.00]

Contiguity -1.242***
[0.00]

Common Language 4.066***
[0.00]

APEC 1.567*** -1.606***
[0.00] [0.00]

Infrastructure -0.072 0.024
[0.36] [0.12]

Education 1.576 0.032
[0.14] [0.65]

Property Rights 0.047 -0.003
[0.30] [0.70]

Freedom from Corruption -0.030 0.001
[0.36] [0.93]

Fiscal Freedom 0.039** 0.010
[0.05] [0.30]

Government Spending 0.004 0.007
[0.97] [0.16]

Business Freedom -0.023 -0.005
[0.59] [0.44]

Monetary Freedom 0.039 0.008
[0.27] [0.14]

Trade Freedom -0.023 -0.003
[0.59] [0.54]

Investment Freedom -0.020 0.001
[0.62] [0.95]

Financial Freedom 0.012 -0.001
[0.83] [0.93]

Constant 16.080 -10.950***
[0.60] [0.00]

R-squared 0.38 0.09
No. of observations 2089 2089

Source: author’s computations.
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