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…you must open up
the economy and
allow all the foreign
companies to come
in and operate freely.

“It seems to me that more people now are
realizing that this is, in fact, a new kind of
imperialism where the weapon used is really
capital - capital that can be used to impov-
erish countries to the point where they have
to beg for help and when they beg, then you
can impose conditions on them, and then
one of the conditions, of course, is that you
must open up the economy and allow all the
foreign companies to come in and operate
freely. And these foreign companies are
huge companies, huge banks. They will
come and they will compete with the small
firms and small banks, and these banks will
eventually fail and be absorbed by the big
foreign banks, and we will have no more
banks of our own.
They are, of course, saying that we will get
the best service, the people with the most
amount of money, but we will be just workers
in foreign companies. We will have no inde-
pendence anymore, and as in the case of
the banana republics, when the economy is
totally dependent on foreign-owned busi-
nesses, they dictate the political future of the
country. We have to accept. If they don't like
a person to become a President, for exam-
ple, they can mount an operation that will
bring down that person, as they have done in
some countries. And this means that we
have no more independence. You know,
when our politics is determined by foreign in-
vestors in the country, then where is the in-
dependence?”

Datuk Seri Dr. Mahathir bin Mohamad
Prime Minister of Malaysia from 1981 to
2003 (1999)
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SECTION I

Introduction and Research Design

1 INTRODUCTION

Since World War II trade between developing and industrialized countries has expanded and
borrowing from rich countries to the poor areas of this world increased. The links between

these differing groups of economies intensified subsequently and made these two groups in-

creasingly dependent from each other. But despite increasing wealth and industrialization of
the First World, only part of the developing countries managed to sufficiently grow economi-

cally to catch up with the advanced nations. Many of the developing countries that were poor
at that time are still poor today compared with industrialized countries. The scarcity of capital

and skilled labor causes a low level of per capita income and prevents developing countries

from realizing economies of scale from which many richer nations benefit (Krugman and
Obstfeld 2000). Neoclassical growth theories assume that less developed countries should ex-

hibit larger growth rates than industrialized economies, so that they will eventually catch up
with the later. While this convergence can be observed for some Asian and some Latin

American countries, many other countries and especially African countries have economic

growth rates that would virtually take them hundreds of years to catch up with industrialized
countries.

Several kinds of attempts have been made by wealthy nations to reduce the discrepancy of in-

come levels between poor and rich countries. To finance domestic investment, developing
countries rely on capital flows from abroad, typically in the form of loans that developing

countries receive from other governments or from international organization like the World-
bank or the International Monetary Fund. As a consequence of unprofitable investments many

developing countries are heavily indebted and frequently even unable to pay interests, not to

mention to pay back the loans they once received. In addition, a financial crisis or rising inter-
est rates for loans can dramatically worsen the economic situation of indebted developing

countries.
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Apart from loans, investments in these countries are financed by foreign capital from private

companies. This kind of equity finance is usually referred to as foreign direct investment

(FDI). In this case, foreign companies, particularly transnational corporations (TNCs), invest
in developing countries but usually remain the sole owners of these investments.

The number and size of TNCs have significantly increased since the late 1970s and have
caused a shift from an international economy to a globalized economy. The economic activi-

ties of TNCs have therefore been the subject of a series of sociological and economic research

studies, which tried to assess the effects of TNC activities on the development process in
countries of the Third World. However, the findings of these studies have been quite contra-

dicting. While some studies concluded that the activities of TNCs are beneficial for develop-

ing host economies others concluded that these activities are harmful for the development
process of these Third World countries. The uncertainty resulting from these contradicting

findings is an obvious reason for further analysis on the subject.
This study tries to contribute to the scientific understanding of how economic development of

developing countries is affected by the presence and the activities of transnational corpora-

tions. New is that the effects of TNC activities on economic development shall be assessed
based on an exogenous economic growth model, which will be extended to account for TNC

activities.

How is this study organized?
In Section I the research objectives, the research question and the hypotheses are introduced.
Section II starts with a discussion of development-theories followed by a rather descriptive

illustration of the current trends in FDI and the expansion of TNCs. The second part of Sec-
tion II reviews empirical analyses on the subject at stake. The section closes with an introduc-

tion to the models of economic growth theory including an extensive description of the So-

low-model, which provides the necessary methodological background.
The first part of Section III provides a detailed description on how the basic Solow-model can

be extended by FDI followed by the definitions and descriptions of the variables used in this
analysis. In the last part of Section III the empirical analysis and the regression results are

presented.

Section IV summaries the results and provides an outlook on further analysis.
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2 RESEARCH OBJECTIVE, RESEARCH QUESTION AND
HYPOTHESES

2.1 Introduction
Despite the efforts of the developing countries and international organizations or the eco-

nomic activities of TNCs, developing countries have remained poor and the progress in de-
velopment is marginal. There are legion of possible causes that might hinder development or

result in underdevelopment in the Third World and many scientific studies tried to determine
these causes for deadlock in development. The current public and scientific attention has fo-

cused on transnational corporations, the major players in the world economy, as possible

source of delayed development or even underdevelopment (while other opinions claim the
opposite).

However, this interest is not particularly new. Since the early seventies various research pro-

jects focused their analysis on the relationship between FDI - a measure for the activity by
and presence of TNCs - in developing countries and the economic development of these poor

host countries. The findings of these analyses are quite contradicting. Some assume beneficial
effects resulting from FDI on economic development while others claim that FDI hinders

economic development. Differences in these research results can be attributed to the diverging

theoretical approaches, differences in data (for instance due to different data quality or differ-
ences in the composition of the sample, like varying sets of countries), diverging model set-

ups, theory-based assumptions or the interpretation of empirical results, just to name a few.
Two dominant strains of theories pursue differing explanations for these sharply diverging

long-run growth patterns. One strain argues that the answer lies in economic and political

features of developing countries and the way these have changed over time in response to
both world events and internal pressures. That is that the low economic growth rate and de-

velopment is home-made due to political instability, insecure property rights, and misguided
economic policies (Barro and Sala-i-Martin 1995; Krugman and Obstfeld 2000). The other

theoretical strain's main argument is that underdevelopment is a consequence of differential

distribution of power between the Northern industrialized countries of the centre and the
Southern countries of the periphery. Transnational corporations (TNCs) are seen as the major

economic agents who are interested in maintaining the differences in development. The ex-
cerpt from the interview with the former Malaysian prime minister, Mahathir bin Mohamad,

reflects this position in a rather generalized manner by emphasizing that TNCs are profit ori-
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ented enterprises, which are too strong for domestic enterprises to compete with and whose

activities solely serve their own interests.

Since the number of TNCs has been constantly increasing and the economic size of some
TNCs trumps the size of whole economies, the trend towards an increasingly globalized

economy is undamped. Therefore, the theoretical assumptions of development-theories re-
garding the role of TNCs in the world economy require continuous empirical analysis.

2.2 Research Objective
This study tries to contribute to the scientific understanding of how economic development of
developing countries is affected by the presence and the activities of transnational corpora-

tions. Based on an exogenous economic growth model the effect of FDI on economic growth
shall be assessed. Foreign direct investment is thereby a proxy for the intensity of TNC pres-

ence and activities while economic growth is a measure for economic development. The

model equation for the linear regression in the empirical analysis will be derived from an ex-
tended Solow-model. For this empirical analysis, statistical data from the PENN-World Ta-

bles and the UNCTAD’s World Investment Report for the years 1980 to 1990 will be used to
compile the necessary data set.

Methodological objective
A methodological approach, which is less common in sociology shall be used for this empiri-

cal analysis. Instead of formulating a linear regression model based on a reasonable compila-

tion of dependent and independent variables, the regression model shall be derived from an
exogenous neoclassical growth model. For this purpose the basic Solow-model will be ex-

tended by foreign capital as additional input factor. The methodological objective is to test an
economic growth model in a sociological study

Explorative approach
The scientific approach is rather explorative. It is not clear if the Solow-model can be ex-

tended in a reasonable way in order to capture the effects of FDI on economic growth. A re-
gression equation derived from an extended Solow-model must satisfy the prerequisites for

the interpretability of particular regression coefficients. The choice to derive the regression

equation from an altered economic growth model bears significant risks, namely that not all
relevant research questions (see below) might be answered or that the resulting regression

model might not satisfy all theoretical prerequisites.
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2.3 Research Question

2.3.1 Main research question of this study
The general research question of this study draws from the differing theoretical assumptions

about the economic, political and social consequences of the presence and activities of trans-

national corporations in developing countries. In order to limit the focus of this study, only
the effects on economic development will be analysed because it is empirically the easiest to

study. All other aspects associated with development in general are therefore beyond the pre-

sent scope of analysis. The general research question for this study is:

General research question

How is economic development in developing countries affected by TNC presence and activi-

ties in theses countries?

As will be outlined later in this text, currently the best indicator for TNC presence and activi-

ties is foreign direct investment. Economic development comprises not only chances in in-
come but also changes in the technological and formal structures of an economy. An increase

in per capita income is usually seen as the primary prerequisite for all other factors of eco-
nomic development. Therefore economic growth is taken as the indicator for economic devel-

opment. Based on this theoretical concept the main research question of this study can be

formulated:

Main research question

What are the effects of foreign direct investment on economic growth in developing coun-

tries?

The subject deserves special attention for four reasons:

1) The number and the size of TNCs have significantly increased during the last decades
and the geographical expansion of TNCs by the means of foreign direct investment has

risen to new heights. It is of general interest to understand the economic and social con-
sequences of this transnationalization process and its effects on world trade, on particular

world regions or on particular countries.

2) Despite the significant inflows of equity capital to developing countries, these countries
grow economically at very slow pace or are even affected by economic recession. It is

therefore of great interest to analyze the effects of foreign direct investment on the eco-



Raphael Schaub Lizentiatsarbeit Soziologie, Universität Zürich

6

nomic development process in countries of the Third World to determine possible harm-

ful or beneficial effects.

3) Research studies on the effects of foreign direct investment on economic growth have
come to differing conclusions. New research on this subject can contribute to a better un-

derstanding of the empirical and theoretical problems underlying these contradicting em-
pirical findings.

4) The poverty and misery in many regions of the world imply the moral obligation to de-

termine and to remedy the causes for the awful conditions affecting a major part of world
population. The determination of possible causes by scientific analysis is only a small but

important contribution to overcome these inequalities in the world.

2.3.2 Related questions
Related to the main research question are three more specific questions that refer to findings

in earlier studies. Empirical results from earlier studies indicate that it is necessary to distin-
guish between foreign capital inflow and foreign capital stock. This distinction allows to de-

termine long- and short-term effects. According to that, the first related question focuses on
the short-term effect, while the second related question focuses on the long-term effects of

FDI on economic growth. The third related question refers to the assumption that there are

differences in the productivity of foreign and domestic capital.

Related question 1

What effects do foreign direct investment inflows have on economic growth in developing

countries?

Related question 2

What effects do the foreign capital stocks have on economic growth in developing countries?

Related question 3

Is there a difference in productivity between foreign and domestic capital?

A major argument of dependencia and world system theory is, that TNCs tend to repatriate

their above-average profits from their investments in developing countries, causing decapi-
talization in the underdeveloped host economy. Therefore, the fourth related question focuses

on reinvested earnings.
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Related question 4

How do reinvested earnings affect economic growth in developing countries?

2.4 Theoretical concept
The crucial variables in this analysis are economic development and TNC activities and pres-
ence.  The two variables require a theoretical concept since both cannot be directly measured.

This paragraph will outline the theoretical concept while all other variables for the empirical

analysis will be defined and described later in this text.

2.4.1 TNC activities and presence
The effect of TNC presence and activities in developing countries on economic development
cannot be comprehensively determined. Much of the effects will, for example, depend on

country-, industry-, and firm-specific characteristics, on government policies of the host

economy or on the kind of investment undertaken (Dunning 1992, p. 263). The effects on
economic development can therefore vary a lot. TNC activities in developing countries do not

only imply a transfer of foreign capital to the host economy but also, for example, the transfer
of technology and management knowledge or the exploitation of the labor force or corruption

which constitute positive respectively negative effects of TNC activities. Accounting for all

direct and indirect effects would increase the complexity to a point where an empirical analy-
sis is impossible. But the primary limitation for the assessment of TNCs activities in the world

economy is constrained by the availability and quality of data. Dunning (Dunning 1992, p. 7)
suggested that the best indicator for the overall or sectoral economic significance of TNC ac-

tivity is value added that is created by these corporations outside their national boundaries.

Indeed only three indices for TNC activities are available which limits a comprehensive
analysis. The three indices are the FDI in- and outward stocks, FDI in- and outflows and the

income earned. FDI offers the only means to measure the effects of TNC activity and the
level of global international production (Dunning 1992; UNCTAD 1999, p. xx). Since most

studies on this research subject (some of which will be reviewed later in this text) use FDI as

an indicator for TNC activities and presence, this indicator will be applied for this study too.

2.4.2 Economic development
The process of economic development is a result of increases in per capita income, gains in
efficiency in production, changes in domestic demand, improvements in legal, administrative,

and commercial infrastructure and other factors (Dunning 1992, p. 272). New growth theories
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and early development-theories tended to focus on economic growth as the dominant factor

for economic development. Equating economic growth with economic development made per

capita income the predominant indicator while most other aspects of economic development
were seen to depend on the level and changes of per capita income (Lexikon Dritte Welt

1993, p. 206; Menzel 1993). The main argument for this theoretical assumption is that the
necessary accumulation of capital can only be achieved by an increase of the saving rate. But

the lack of a per capita income which exceeds the amount necessary to satisfy basic needs and

allows saving constitutes a vicious circle since savings lead to greater prosperity, which in
turn leads to higher saving rates. Due to a low saving rate, worn out means of production can-

not be replaced or modernized and labor productivity cannot be increased which, prevents de-

velopment in other areas described by other indicators.
The focus on the single indicator of economic growth rate is a narrow perspective on eco-

nomic development since it neglects other aspects inherent to this economic process (Woll
1996). But Bornschier & Chase-Dunn (1985, p. 63) point out that other measures of economic

change, like for example changes in the labor force composition by sector or the consumption

of energy are highly correlated with per capita income and would yield similar empirical re-
sults. This study and the studies, which are reviewed in this text, use the growth rate of per

capita income as a proxy for economic development. In this study economic development is
therefore measured identically.

2.5 Hypotheses
The hypotheses have been formulated to reflect scientific findings on this subject. Since these
findings are contradicting, the reverse causation hypotheses would be applicable too. Each

hypothesis is followed by the null hypothesis.

Main Hypothesis

Foreign direct investment has a positive effect on economic growth in developing countries.

Null hypothesis: Foreign direct investment has no effect on economic growth in developing
countries.

Related Hypothesis 1

Foreign direct investment inflows have a positive effect on economic growth in developing

countries.
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Null hypothesis: Foreign direct investment inflows have no effect on economic growth in de-

veloping countries.

Related Hypothesis 2

Foreign direct investment stocks have a positive economic effect on economic growth in de-

veloping countries.

Null hypothesis: Foreign direct investment stocks have no effect on economic growth in de-

veloping countries.

Related Hypothesis 3

Foreign capital is less productive than domestic capital.

Null hypothesis: There is no difference in capital productivity.

Related Hypothesis 4

The larger the share of reinvested earnings in FDI inflows the stronger the positive effect of

FDI inflows on economic growth in developing countries.

Null hypothesis: The share of reinvested earnings does not affect the effect of FDI inflows in

developing countries.

2.6 Motivation
The journal article by de Soysa & Oneal (1999) with its reference to important studies on this

subject by Bornschier et al. (1985; 1978), Firebaugh (1992; 1996) and Dixon & Boswell
(1996a; 1996b) which was given to me by my supervisor Professor Carlo C. Jaeger at

EAWAG caught my attention. The Sociological Institute of the University of Zurich - and

Professor Volker Bornschier in particular – has significantly contributed to the scientific dis-
cussion on the effects of TNC activities and foreign direct investment on the development

process of Third World countries. As a student at this institute it was a natural choice to use
this subject.
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…für die Staatsform in
China bin ich nicht
verantwortlich.

“Wir verkehren auf der Welt mit sehr vielen
sündigen Menschen. Ich bin für die De-
mokratie in der Schweiz, für die Staats-
form in China bin ich nicht verantwortlich.
Man muss investieren, dann wird auch in
China vieles freier.”

Christoph Blocher, entrepreneur, billion-
aire, strategic head of the Swiss Popular
Party, and newly elected federal council of
the Swiss government in an interview in
late November 2003 when asked why he
does business with China despite of hu-
man rights violations and the contempt of
democracy in China (Nussbaumer and
Szöllösy 2003)
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Section II

State of the Art: Theory and Empirical Analysis

3 THEORIES OF DEVELOPMENT, TRANSNATIONAL CORPORATIONS
AND FOREIGN DIRECT INVESTMENT

3.1 Introduction
Developing countries received a substantial amount of loans from industrialized nations since

World War II - around US$ 2.1 trillion at the end of 1996 (Krugman and Obstfeld 2000).

Most of the developing countries rely heavily on capital inflows from abroad to finance their
domestic investment. Such foreign capital will typically be in the form of loans or equities. As

a consequence of unprofitable investments with loaned capital many developing countries are
heavily indebted, which makes them extremely vulnerable to international lending crises. In

contrast to that, equity finance leaves developing countries less vulnerable to the risk of for-

eign lending crises. However, equity finance might include other risks. Since the last lending
crises many developing countries cannot get new loans because they belong to the group of

the heavily indebted countries (HIC) and most are close to default, which makes them no
more eligible for new loans. Capital by transnational corporations (TNCs) in the form of for-

eign direct investment (FDI) is the only source of new capital available to many developing

countries.
For decades researchers have tried to explain the significant differences in development of the

countries across the world and have proposed differing strategies on how these differences

can be overcome. Theories of modernization, dominated by economists, assume endogenous
causes for the development backlog in the Third World and propose a transition path compa-

rable to the historical path of development of the First World, while researchers in the field of
dependencia and world system theory argue that there are exogenous causes for underdevel-

opment.

The following section shall give a brief review of the theories of development and moderni-
zation followed by a description of the dimension and characteristics of TNC activities in the
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world. The last part outlines the trends of foreign direct investment flows and the accumula-

tion of foreign capital in the different world regions.

3.2 Theories of development
The persistent lack of economic growth, increasing poverty and slow technological progress

in countries of the so called Third World gave rise to a series of social and economic theories
in the wake of the fifties, which tried to find the causes of underdevelopment in these coun-

tries. Analyses based on theses theories ascertain different causes and assume differing sets of

indicators for underdevelopment. Nevertheless they agree on some indicators: Low per capita
income, high propensity to consume, low investment/saving rate, low capitalization and low

labor productivity, low industrialization (rural economies), high unemployment rate, insuffi-
cient public infrastructure and development, high population growth rate, inadequate health

care and inadequate education just to name a few (Nohlen and Nuscheler 1993, p. 33).

Theories of development are normative theories and no universally valid definition can be ap-
plied. Each theory emphasizes a preferred path of economic and social development, causes

of underdevelopment, strategies for transformation and for launching and maintaining proc-
esses of development. In the realm of the academic debate on underdevelopment two major

theories require special attention. The dependencia theory and the theories of modernization

(Lexikon Dritte Welt 1993, p.206).

Terminology
The distinction between developed and underdeveloped regions is accompanied by a certain
terminology. Modernization theorist often use the concepts of modernity and tradition to ex-

press the differences in levels of development. In dependencia theory the idea of regional hi-
erarchy is emphasized by the term periphery for the less and underdeveloped regions and

centre for the developed respectively industrialized regions of this world. Other terms used

are core and periphery, North and South or metropole and satellites (Chase-Dunn 1989, pp.
201-202). In this paper centre and periphery is used.

3.2.1 Dependencia
In the mid sixties a series of social and economic studies were published which focused on the

subject of dependencia (dependence) in their analyses. The aim of the dependencia theory

was to provide a theoretical explanation for underdevelopment and to develop strategies on
how this underdevelopment could be overcome. Underdevelopment was linked to foreign

trade and international relations. Contrary to new growth theories, which were dominant in
the field of economics and which argued that underdevelopment is a consequence of endoge-
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nous entailed deficits to modernize, dependencia theory focused on exogenously caused rea-

sons of underdevelopment. Underdevelopment was no more primarily seen as status of lag-

ging behind the state of development achieved by industrialized countries and as a conse-
quence of poor integration into the system of the modern world, but rather as a consequence

of high integration of peripheral countries into a world economy, which is dominated by
capitalistic (industrialized) countries of the centre (Lexikon Dritte Welt 1993, p.162-166).

Underdevelopment was seen as a consequence of differential distribution of power between

the northern industrialized countries of the centre and the southern countries of the periphery.
For the advocates of this theory, underdevelopment neither resulted from scarcity of resources

and capital nor from excessive population growth, climatic and ecological disadvantages,

cultural backwardness, or reluctance to work, but rather from imperialism. Imperialism was
seen as the cause for the inability of the countries of the Third World to develop because im-

perialism keeps these countries underdeveloped in order to exploit their resources and to use
them as markets for the goods of industrial mass production (Nohlen and Nuscheler 1993,

p.46). That is, underdevelopment was not seen as the result of a historically independent

evaluation but as a consequence of a colonialistic-imperialistic penetration and of an asym-
metry of world trade which was forced upon these countries for centuries (Mansilla 1986,

p.92). Further arguments, summarized for example by Mansilla (1986, p. 92-93), are that un-
derdevelopment can not be seen as an early stage of a historical evolution which precedes

modernity, but rather as a process which is linked to development and which evolves simulta-

neously to development, while the fate of the underdeveloped regions in this process is to re-
duce the total costs of the developed regions. The internal structure of the economy of the pe-

riphery is thereby shaped by the development and the expansion of the centre, which limits
the ability of the dependent countries to grow. The dynamics and the goals of the centre influ-

ence and deform all economic and social areas of the periphery and prevent the emergence of

a genuine national identity and a self-determined path of development. The pattern of this
asymmetry is mainly based on a deterioration of the terms of trade that guarantees a persistent

flow of resources from the periphery to the centre resulting in a severe shortage of capital in
peripheral countries and a degradation of these countries to mere supplies of commodities.

That is in dependencia theory the wealth and the far advanced level of development of the

centre is based on the exploitation of the periphery.

Two major approaches
Within dependencia theory two major approaches emphasize slightly differing causes for un-
derdevelopment and strategies to overcome it.
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The first approach, which is based in a marxist point of view, stresses the deterioration of the

terms of trade and the exploitation of the periphery by the centre as the main causes for un-

derdevelopment. Unequal exchange forces developing countries to increase exports to main-
tain the level of imports. This can only be achieved by a constant increase of the burden on

the labor force, paralleled by a decrease of the purchasing power. Transnational corporations
are seen as one of the major reasons for this process because they transfer their profits out of

developing countries and thereby cause decapitalization in the host economies. Due to these

terms of trade, peripheral countries are not able to develop in accordance with the needs of
their society. Therefore the exclusion of these countries from the world market by a socialist

revolution is seen as a way out of dependent development (Boeckh 1993; Lexikon Dritte Welt

1993, p. 163).
The second approach emphasizes the structure of the relations between economies of the pe-

riphery and the centre and the alignment of the peripheral economies with the needs of the
economies of the centre. Structural change results from changing conditions of the world

market. These structural changes tend to trigger only a partial modernization, which affects

only the respective sectors of export, but subordinates other sectors of the society to this re-
spective export sector without integration. This lack of integration can lead to structural het-

erogeneity. While societies of the centre are seen as fully integrated in a capitalist manner, pe-
ripheral societies are characterised by this structural heterogeneity. With the presence and in-

teraction of differing social structures in peripheral countries the dynamic in productivity and

growth of the countries of the centre cannot be achieved (Lexikon Dritte Welt 1993, p. 163-
164). In addition - as in the Marxist approach - foreign investment and particularly transna-

tional corporations are seen as dominant actors in this process of impeded development.
Transnational corporations repatriate their above-average profits from their investments in

developing countries, causing decapitalization in the underdeveloped host economy. This im-

pairs capital accumulation as well as productivity, which can only be compensated by in-
creasing the rate of exploitation of the labor force and causes constantly diminishing real per

capita income. The political actions taken by transnational corporations are regarded to sup-
port the process of uneven economic development, resulting in great intranational inequalities

in the periphery. The integration of peripheral economies into the global economic system

dominated by TNCs, which influence the process of political decision making on an interna-
tional level, puts pressure on the host economies to comply with international economic poli-

cies. Once Third World countries have achieved a certain level of industrialization, the most

dynamic economic sectors within these economies are dominated by TNCs, which pursue in-
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terests in global profitability. These interests and the transnational linkages can undermine the

goals of domestic economic policies. If monopolistic trade patterns come together with formal

or informal political control by the dominant TNCs, effective state actions can be negatively
affected (Evans 1985, pp. 194-195).

Political decisions, especially those affecting economic policies can be influenced by foreign
investors. If foreign companies dominate specific economic sectors – usually new sectors for

the respective economy - within the host economy, they can control domestic decision making

to some extend. The creation of new economic sectors and the operations by TNCs entail an
administrative, technological and financial reorganization of the home market – tailored to the

capitalistic economic system of the center – resulting in new forms of political and social

control. This reformation can leave the host with less strategic control over the production
system and the economic development process, and can therefore lead to a decrease of do-

mestic economic autonomy (Cardoso and Faletto 1976, pp. 191-192). The integration into the
global economic system and the economic dominance of TNCs in the host economy within

particular sectors is accompanied by a transformation of the economic system towards an in-

dustrial capitalistic system. This forces host countries to create a political basis to cope with
the requirements imposed by this process. Participation of the masses in this process depends

on the one hand on how strongly the (modern) economic system is controlled by the state or
on how close the ruling class cooperates with foreign investors for their own benefit. On the

other hand it depends, for example, on how strongly the working class is marginalized by the

economic development process (pp. 195-199).
Evans (1985) outlines that transnational linkages and the presence of TNCs can – depending

on the type of industry – stimulate the development of new state capacities and can lead to an
expansion of the state’s role into areas which were otherwise preserved of private capital (p.

195). Intensive penetration of the host economy by TNCs in the field of extractive industries

can accordingly lead a rise of the state apparatus with increased control over the respective
industries and with a more dominant position over the overall economy (p. 197). However,

this expansion of the state’s role not necessarily results in greater capacity, but can also result
in ineffective intervention, corruption and capture by other social actors (p. 200). The expan-

sion of the state’s role has the effect of stronger involvement of the state with the TNCs rather

than exclusion, which potentially increases the state’s capacity in organizational terms and in
terms of power relative to local actors like labor and domestic capital. This involvement pro-

vides TNCs also with the possibility to influence political and economic decisions, especially

in the case of conflicts when the state apparatus is in the crucial position to mediate relations
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between and interest of local actors and TNCs (p. 204). Since the TNCs are often sitting

astride key sources of government revenues and foreign exchange, the state apparatus can find

itself deciding in favor of TNCs and to the disadvantage of local actors (p. 216).
Other forms of political influence are blunt corruption. Developing countries, which are often

prone to corruption, might offer TNCs various ways to influence political and economic deci-
sions. In “predatory” states, as Evans (1989) calls them, where everything is for sale – not

only political decisions, but also legal judgments, licenses or appropriations – those with

enough money can get what ever they seek. However, such predatory states bear also high
risks for foreign investors. But generally, rent seeking politicians and the domestic bourgeoi-

sie might give hand to serve the interest of TNCs operation in the country. If TNCs and do-

mestic private elites are involved in corruption, the state is handicapped or even incapable of
formulating and implementing goals as well as acting autonomously since decisions are up for

sale (p. 571).
TNCs can influence electoral battles by financing electoral campaigns. This does not only

happen in developing countries, but also in industrial countries like the US, where large for-

eign corporations can donate funds to the preferred presidential candidate. TNCs also dispose
of the sufficient financial means to influence public opinion through TV-spots, advertisement

or articles in print media and can therefore lobby in their own interest.
The sum of these negative effects mentioned earlier is seen to persistently prevent industriali-

zation of the underdeveloped countries (Chase-Dunn 1989, p.236; Lexikon Dritte Welt 1993,

p. 163-164), while the ambiguous effects of the state’s involvement with TNCs might result in
beneficial or disadvantageous developmental effects.

Criticism
Contrary to the Marxist approach, which has been widely questioned regarding the theoretical

base of its assumptions and which was criticized for its lack of empirical evidence, the struc-
turalist approach provided the base for a number of empirical studies. Particularly studies by

Bornschier et al. (Bornschier and Chase-Dunn 1985; Bornschier, Chase-Dunn, and Rubinson
1978) back the thesis of the structuralist approach. Since the main thesis of these studies gave

rise to the research question and empirical analysis of this paper, they will be discussed in a

comprehensive form later in this section.
The Marxist approach was not only criticized for its lack of empirical studies but also in re-

gard of its unbalanced focus on the deterioration of the term of trade without further investi-

gation of the historical evolution of development in the Third World. Especially the assump-
tion that prior to the European colonial expansion, all countries disposed of the same amount
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of natural resources and intellectual potential and that all flaws of the historical evolution in

the Third World are caused by the capitalistic and imperialistic penetration has been widely

criticized (Lexikon Dritte Welt 1993, pp. 163-164; Mansilla 1986, pp. 94-95).
Critics of dependencia theory stress that a major deficit of the theory is its generalization of

the postulated relationship between the centre and the periphery since advocates of this theory
claim that all negative effects that hamper development account for all countries of the pe-

riphery regardless of the state of development and the geographical location or other equally

relevant factors (Boeckh 1993, p. 111; Lexikon Dritte Welt 1993, p. 165; Mansilla 1986, pp.
94-95). Another aspect is that the political and social order and hierarchical structure in pe-

ripheral countries, which are solely seen as a result of dependent capitalistic development,

have not adequately been covered by research (Lexikon Dritte Welt 1993, pp. 164-165).
Though the countries of the centre are held responsible for the underdevelopment and the

misery in the peripheral countries, yet they are seen as embodying the positive and normative
values of successful development and reflecting the positively emphasized achievements of

modernity. This is seen as a quasi contradiction (Mansilla 1986, p. 95).

3.2.2 Theories of Modernization
Theories of modernization have been competing theories to dependencia. Proponents of the

theories of modernization argue that endogenous factors cause underdevelopment and that the
expansion of global capitalism is the driving (exogenous) factor for development. It is as-

sumed that underdeveloped societies can develop by imitation and alignment to developed so-

cieties. Tradition and modernity represent the starting point and goal of this process. Tradi-
tional values, traditional practices and social as well as political structures are exogenously

modernized, while any restriction to this process of development is endogenously caused
(Lexikon Dritte Welt 1993, p. 478; Menzel 1993).

Early theories of modernization, namely the new growth theories, focused on economic

growth as the dominant factor for development. Equating economic growth with development
respectively industrialization made per capita income the predominant indicator while most

other factors were seen to depend on low per capita income or being caused by low per capita
income (Lexikon Dritte Welt 1993, p. 206; Menzel 1993). The necessary accumulation of

capital should be achieved by an increasing the saving rate. The main argument is that the

lack of a per capita income which exceeds the amount that is necessary to satisfy basic needs
and allows saving constitutes a vicious circle since savings lead to greater prosperity which in

turn leads to higher saving rates. Due to a low saving rate, worn out means of production can
not be replaced or modernized and labor productivity can not be increased which prevents de-
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velopment in other areas described by other indicators1. New growth theory suggested that in-

come should be redistributed in favor of the upper income classes in order to increase the

saving rate. Once a certain level of development is reached, income can be redistributed back
and democratic institutions established (Herkenrath 2003, p. 44; Menzel 1993). These early

theories of modernization have been criticized because of their focus on a single factor and of
their over-emphasis of tradition as the opposite of modernity.

Theories of modernization consider underdevelopment to be an early stage of development

from tradition to modernity. The focus is on the factors that delay or hamper development and
not on the causes of underdevelopment itself. Underdevelopment is simply seen as a given

fact and the question what has been causing underdevelopment is not asked. The major ques-

tion is focusing on what is causing the lack of progress in development. The lack of progress
in development is blamed on endogenous factors, while in contrast to dependencia, exoge-

nous factors are attributed a positive function. Especially transnational corporations are pro-
moted since their presence in developing countries can contribute to the accumulation of

capital, provide a transfer of technology, knowledge and management skills, create jobs, con-

tribute to a diversification of the economy and ensure the diffusion of social and political val-
ues of the centre. Further, modernization theories emphasize the role of the centre as a model

for the periphery. It is therefore proposed that developing countries follow the path of devel-
opment of the countries of the centre. (Herkenrath 2003, pp. 48-49; Kiely 1998, pp. 46-49;

Lexikon Dritte Welt 1993, pp. 478-482 and 169).

Criticism
As in the case of dependencia theory it is criticized that in modernization theories the modern
societies of the centre are seen as the point of reference for the process of development and

that the capitalistic system, as well as the values and achievements of the centre are pro-

claimed as the sole goal of development. In addition, for all countries of the periphery the
same path to modernity is assumed, regardless of the social and cultural structures of the re-

spective countries. Regarding the assumed benefits of the presence of transnational corpora-
tions in peripheral countries, theories of modernization have been criticized especially by de-

pendencia theorists for being very sided and indifferent about the fact that transnational cor-

porations operate for profit in these countries and that they have an incentive to preserve con-
ditions for profitable operations.

                                                  
1 For a brief explanation of the correlation between saving rate and per capita income see Worldbank. 1999. "Why do saving
rates vary across countries?" World Bank Policy and Research Bulletin 10:1-4.
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3.2.3 World system theory
World system theory is not a coherent theory but rather a set of competing theoretical ap-

proaches, which emerged in the 1970s. World system theory draws from many theoretical as-
pects of dependencia theory but accounts for a wider range of social and economic concepts

and therefore goes beyond the framework of dependencia theory (Bornschier 2002 p. 138).
National development is not the isolated process of a particular country but a process, which

takes place within a global system and is therefore influenced by this very global system.

Modernization and dependencia theory tend to be limited to economic development respec-
tively on the peripheral and semi-peripheral regions of the world, while world system theories

expand their view on the economic, political and cultural structure of the world system. In
world system theory, underdevelopment is determined by economic, political, and social

forces that are beyond the range of influence of the affected societies. The economic dimen-

sion is constituted by world trade and a globalizing economy represented by transnational
corporations. This economic dimension affects the political dimension regarding the power

structures. Political regimes, international organizations or military alliances are elements of
this dimension, but also the political power structure within a country. The cultural dimension

reflects the cultural integration. The cultural integration, which is related with aspects of the

economic and political dimension, specifies the global diffusion of norms and values
(Bornschier and Chase-Dunn 1985, p. 10; Herkenrath 2003, p. 54).

As in dependency theory, transnational corporations are of great importance in world system

theory. TNCs are seen as the strongest agent in the world system who is promoting the hierar-
chical order in the world division of labor and therefore favoring a capitalistic world order.

TNCs are central institutions in the world-economy that cause an internalization of economic
relations, which were previously regarded as international. They constitute a new organiza-

tional form of the world economy (Bornschier and Chase-Dunn 1985, p. 14). Regarding the

political dimension, a power shift from states in national economies to a transnational econ-
omy is assumed. Nations are still significant, but are only one unit within this system besides

other nations and relevant political and economic institutions. Political regimes and interna-
tional institutions constitute a political order in the world system, but this order can be sub-

jected to economic interest and power.

Contrary to dependencia theory, world system theory considers the whole social world struc-
ture with its institutions and dynamics. Dependence is no longer seen as a permanent state of

a particular country because countries can move up or down in the economic and political hi-
erarchy constituted by the concept of centre and periphery. That is, countries of the centre are
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subject to social change too. Social change in the centre affects the whole social system of the

world due to the dominant position of the centre (Bornschier 2002, p. 188).

This broad perspective of world system theory overcomes many of the shortcomings of de-

pendencia theory.

3.3 Transnational corporations

3.3.1 Definition
There are several definitions for transnational corporations (TNCs). A widely accepted gen-

eral definition is as follows:

A Multinational or transnational enterprise is an enterprise that engages in foreign direct in-

vestment (FDI) and owns or controls value-adding activities in more than one country.
(Dunning 1992, p. 3)

Other definitions are more specific and request that a certain share of revenues must be

achieved in other countries than the home country, or that a share of investments must be al-
located in a minimum number of foreign countries, or that subsidiaries it owns or controls

must be of a specified size and number in order to call an enterprise transnational or multina-

tional (Dunning 1992, p. 3; Woll 1996, p. 492).

The definition, which is accepted by the United Nations Conference on Trade and Develop-

ment (UNCTAD) includes a specific requirement regarding the share of assets controlled by
the parent enterprise.

Transnational corporations are incorporated or unincorporated enterprises comprising par-

ent enterprises and their foreign affiliates. A parent enterprise is defined as an enterprise that

controls assets of other entities in countries other than its home country, usually by owning a

certain equity capital stake. An equity capital stake of 10% or more of the ordinary shares or

voting power for an incorporated enterprise, or its equivalent for an unincorporated enter-

prise, is normally considered as an threshold for the control of assets.
(UNCTAD 2002b, p. 291)

Bornschier and Chase-Dunn (1985, p. xii) provide the following definition:

1. They are business firms producing commodities or services for profit.
2. They are organizational entities with a single division of labor under the effective

control of a centralized hierarchy2.

                                                  
2 emphasized in italics in original
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3. Organizational subunits are located and operating in different countries.

4. These corporations are among the leading firms in the countries where they are active.

Bornschier and Chase-Dunn are advocates of TNC-critical theories and their definition in-
cludes also sociological aspects which addresses issues at stake in this analysis that is after all

motivated by research of Bornschier et al. (Bornschier and Chase-Dunn 1985; Bornschier,
Chase-Dunn, and Rubinson 1978).

TNCs usually engage in multiple economic activities across national boundaries, while much

of the cross border markets are internalized, that is, they are transacting the goods and serv-
ices internally. This distinguishes TNCs from other transnational institutions like large non-

government organizations (NGOs) or international organizations. Most TNCs are nationally

controlled, but internationally owned and, as pointed out in #2 of Bornschier and Chase-
Dunn’s definition, this control is based on a hierarchical order and centralized. Theories criti-

cal towards TNCs assume that TNCs play a central economic and political role in the coun-
tries in which they operate. Number 4 in Bornschier and Chase-Dunn’s definition focuses on

this specific characteristic of TNCs which will be address in more detail further below

(Bornschier and Chase-Dunn 1985, p. xii; Dunning 1992, p. 4; Herkenrath 2003, p. 21).

3.3.2 TNCs in the world economy
TNCs play an important role in world trade and investment. For example in the US half of the
imports can be regarded as transactions between branches of TNCs, that is, the seller and

buyer are presumably owned and controlled by the same firm (Krugman and Obstfeld 2000,

p. 173). Globally about half of all foreign trade can be accounted to intra-firm trade, while the
share for overall foreign trade where TNCs are involved is estimated to be even larger at

about two third. That is, as the World Investment Report (WIR) from 1995 points out, inter-
national production by TNCs increasingly influences the size and nature of cross border trans-

actions, while this process shapes the nature of the world economy. TNCs have become the

central organizers of economic activities and major actors in shaping the international division
of labor (UNCTAD 1992, p. 1; UNCTAD 1995, p. 2). Table 3.1 provides an overview over

some key-indicators for international production. International production denotes the pro-
duction of goods and services in countries that is controlled and managed by firms headquar-

tered in other countries. Outward FDI stock and global sales of foreign affiliates are thereby

two generally accepted proxy indicators of international production.
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Table 3.1

Year TNCs Foreign
Affiliates

Total FDI out-
ward stocks

Sales of foreign
affiliates

World exports Employees

1990 35’000 150’000 US$ 1.7 trillions US$ 4.4 trillions US$ 2.5 trillions 24 millions

1995 40’000 270’000 US$ 2.7 trillions US$ 7 trillions US$ 5.8 trillions -

2001 65’000 850’0000 US$ 6.6 trillions US$ 19 trillions US$ 8 trillions 54 millions

Key-indicators for international production

Source: World Investment Reports (UNCTAD 1992; UNCTAD 1995; UNCTAD 1996; UNCTAD 1997;

UNCTAD 2002b)

Outward FDI stock refers to the value of capital and reserves in another economy attributable

to a parent enterprise resident in the economy. Inward FDI stock in the reporting economy is

the value of capital and reserves in the economy attributable to a parent enterprise resident in
a different economy.

The data reveals that between 1990 and 2001 the number of TNCs nearly doubled and that the
number of foreign affiliates increased more than fivefold. Sales of foreign affiliates are more

than twice as large as world exports in 2001. A decade earlier differences were significantly

less. These figures reflect a trend which started decades earlier, but considerably increased
since the eighties. TNCs have been present since the nineteenth century but they grew in sig-

nificance in the 1950s. Their growth is merely a consequence of a set of economic conditions.
Particularly US-based TNCs responded to the growing economic challenge they faced from

Japan and Europe with a new strategy. The new strategy focused on the establishment of pro-

duction and sales bases in foreign countries. European and Japanese companies subsequently
implemented this strategy too, which manifests a visible feature of the process of globaliza-

tion (Kiely 1998, p. 47)

3.3.3 The 100 largest TNCs
While the number of TNCs and their foreign affiliates appears quite large only a small num-

ber of TNCs dominate the scene. The world 100 largest non-financial TNCs in the year 2000
account for 11% of total foreign assets, 14% of total foreign sales and 14% of total employ-

ment by TNCs of the 65’000 transnational corporations estimated world wide (UNCTAD
2002b, p. 85). Table 3.2 provides an overview on the key-figures of the 100 largest non-

financial TNCs. These corporations, headquartered mainly in the USA, United Kingdom,
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Germany, Japan, the Netherlands and some other developed countries as well as some Asian

tiger states, control the lion share of foreign operations.

Table 3.2

Year Foreign assets Foreign sales Foreign employment

1996 US$ 1.8 trillions

(4.2)

US$ 2.1 trillions

(4.1)

US$ 5.9 millions

(11.8)

1997 US$ 1.8 trillions

(4.2)

US$ 2.1 trillions

(3.9)

US$ 6 millions

(11.6)

1999 US$ 2.1 trillions

(5.1)

US$ 2.1 trillions

(4.3)

US$ 6 millions

(13.4)

20003 US$ 2.5 trillions

(6.3)

US$ 2.4 trillions

(4.8)

US$ 7.1 millions

(14.2)

Key-figures of the 100 largest non-financial TNCs (figures of total values, that is domestic
and foreign assets, respectively sales or employees in parentheses)

Source: World Investment Reports (UNCTAD 1999; UNCTAD 2002b)

The list of the top 100 TNCs is dominated by few industries – namely automotive, electronics

and electrical equipment, petroleum, chemical and pharmaceutical industry – while the
chemical and pharmaceutical industry dominates the group with more than 20% of the entries.

In regard to foreign assets, TNCs from the petroleum industry are leading the list (UNCTAD

1999, p. 82; UNCTAD 2002b, p. 94). Examples of the UNCTAD’s World Investment Report

2002 top 100 TNCs list are Vodafon (UK), General Electric (US), ExxonMobil (US) or Gen-

eral Motors (US) just to name a few.

As illustrated in Table 3.2, in the year 2000, about 40% of the top 100 TNCs’ total assets
were located abroad, while 60% remained in the home country. Foreign sales made up half of

the total sales. It is interesting to note the fact that a corporation can be called transnational or
multinational by definition which does not necessarily imply that the main share of their total

sales, total assets or employment takes place or is located abroad.

Employment by TNCs compared to the estimated total world labor force is rather moderate in
regard to their dominance in world trade. Bornschier (2002, p. 458) estimates that in the year

1999, TNCs employed about 4% of the world labor force, while controlling more than 25% of
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world trade. He considers TNCs operations rather as a problem for employment than a solu-

tion.

Regarding the largest TNCs named before, it is interesting to note, that these are not the most
transnational corporations. The UNCTAD list for TNCs in terms of transnationality4 names

for example ABB (CH), Nestlé (CH) or British American Tabaco (UK), whose operations and
assets are located with more than 90% in foreign countries as the most transnational corpora-

tions, while, for example, General Electric achieves only 40.3% transnationality and General

Motors 31.2% (UNCTAD 2002b, pp. 86 and 97).
Some of the largest TNCs have the size of economies or are even larger. If the sales volume

of TNCs is compared to world GDP then the top 200 corporations accounted for more than

25% or world GDP in 1999. Since the comparison of sales and world GDP is not satisfying,
UNCTAD (2002b, p. 90) suggests another approach and compares GDP to sales recalculated

as value added5. Based on this measure, ExxonMobil ranks at position 45 in a top 100 list of
world’s largest “economies”. In year 2000 not less than 29 TNCs can be found in this com-

bined list, while half of the “economies” between rank 51 and 100 were TNCs. The value-

added activities of the top 100 TNCs accounted for 4.3% of world GDP in 2000. The increase
from 1990 to 2000 expressed in dollars was about $US 600 billion which reflects the size and

dominance of these corporations in the world economy.

Table 3.3

Value added as a percentage of world GDP

1990 2000

Top 10 TNCs 1.0 0.9

Top 20 TNCs 1.8 1.5

Top 50 TNCs 2.9 2.8

Top 100 TNCs 3.5 4.3

The concentration ratio of the largest 100 TNCs in world GDP for year 1990 and 2000

Source: World Investment Report 2002 (UNCTAD 2002b, p. 91)

                                                                                                                                                              
3 The boost is assumed to be a result of the height of stock market boom and cross-border merger and acquisition activities
4 The transnationality index (TNI) by the United Nations Conference on Trade and Development (UNCTAD) is calculated as the
average of the following three ratios: foreign assets to total assets, foreign sales to total sales and foreign employment to total
employment UNCTAD. 2002b. "World Investment Report 2002 - Transnational Corporations and Export Competitivness." United
Nations, Geneva..
5 Value added is thereby estimated as sum of salaries and benefits, depreciation and amortization, and pre-tax income Ibid.
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3.4 Foreign direct investment

3.4.1 Introduction
In the preceding part on TNCs an overview was provided on how the number of TNCs and

their foreign affiliates increased over the last decades. TNCs perform this geographical expan-

sion of their operations through foreign direct investment, as well as a though variety of non-
equity relationships with host countries’ enterprises (UNCTAD 1992, p. 1). Since foreign di-

rect investment (FDI) is the primary means for the expansion of TNCs operations, FDI figures

are usually used as an indicator for the size and growth of transnational corporations. This
part of the text provides a definition for FDI in regard to TNCs operations and a description of

FDI trends.

3.4.2 Definition
Foreign direct investment refers to international capital flows that allow a firm in one country
to create or expand a subsidiary in another country. In contrast to other forms of transferring

resources, like borrowing and lending or certain forms of portfolio investment, foreign direct

investment involves the direct acquisition of control. The subsidiary does not simply have a
financial obligation to the parent company but it is also part of the very same organizational

structure (Krugman and Obstfeld 2000, p. 170f).

The internationally accepted definition of foreign direct investment is that  provided in the
fifth edition of the IMF's Balance of Payment Manual (International Monetary Fund 1993, p.

87). UNCTAD’s definition is derived from this definition but is more comprehensive. There-
fore the following definitions for FDI, FDI flow and stock are quoted from the World Invest-

ment Report 2002 (UNCTAD 2002b, p. 291):

FDI is defined as an investment involving a long-term relationship and reflecting a lasting

interest and control of a resident entity in one economy (foreign direct investor or parent en-

terprise) in an enterprise resident in an economy other than that of the foreign direct investor

(FDI enterprise or affiliate enterprise or foreign affiliate).

FDI implies that a significant degree of influence and control is exerted by the foreign inves-

tor or parent enterprise. FDI may be undertaken by individuals or business entities.
Foreign direct investment has three components:

1. equity investment: the foreign direct investor’s purchase of share of an enterprise in a
country other than its own.
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2. reinvested earnings: comprise the direct investor’s share (in proportion to direct equity

participation) of earnings not distributed as dividends by affiliates, or earnings not remit-

ted to the direct investor. Such retained profits by affiliates are reinvested.
3.  intra-company loans or intra-company debt-transactions: refers to short- and long-term

borrowing and lending of funds between direct between parent firms and foreign affiliate.

Flows of FDI is capital that is provided by a foreign direct investor to an FDI enterprise or

capital received from an FDI enterprise by a foreign direct investor. The FDI stock is the

value of share of capital and reserves attributable to the parent enterprise, plus the net indebt-
edness of affiliates to the parent enterprise.

3.4.3 Regional distribution of FDI
Table 3.4 provides an overview of the regional distribution of FDI stock (in billion US$) and

the regional concentration of parent enterprises and foreign affiliates. The data reveals that

most of the FDI stock is owned by and is invested in developed countries. That is, 60% stays
within the developed world, while roughly 40% goes to the developing countries. Africa gets

the smallest share. Nearly all of the FDI stock as well as the annual FDI flows that go to the
African continent go to North African countries, South Africa and Nigeria. The largest share

of FDI stock in developing countries is located in Asia, especially in the transition countries

of this region (Hong Kong, Taiwan, South Korea, Singapore, Malaysia etc.). Regarding the
number of TNCs, it can be observed that most TNCs are headquartered in the developed

countries, while their foreign affiliates are in developing countries. The largest share of for-

eign affiliates in developing countries can be located in Asia, while Africa again gets the
smallest share of all.
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Table 3.4

Region Parent Cor-
porations lo-
cated in
economy6

Foreign af-
filiates lo-
cated in
economy7

FDI inward stock in
billions of US$

FDI outward stock in
billions of US$

Year 20008 20009 1990 2000 1990 2000

Developed
Economies

50’250 100’825 1’383 4’124 1’630 5’316

European Union 35’096 61’685 733 2’381 798 3148

North America 4’985 23’200 507 1’415 515 1’520

Developing
economies

13’492 494’900 485 2’002 90 751

Africa 1’156 6’100 50 142 23 47

Latin America
and Caribbean

2’022 27’577 117 613 19 121

Asia 10’289 460’668 315 1’243 47 582

Central and
Eastern Europe

850 255’442 3 131 0.6 18

FDI stocks in major world regions and number of parent firms and foreign affiliates by re-
gion

Source: World Investment Report 2002 (UNCTAD 2002b, p. 270-272 and 310-317)

This trend persists already for decades. FDI stock and flows have increasingly been concen-
trating in the industrialized countries since the 1960s. The right hand part of Table 3.5 illus-

trates the regional distribution of FDI flows as a percentage figure of world total FDI flows.
FDI flows to developing countries have decreased in the last decade, mainly due to the Asian

crisis. Differences in FDI flows become even more obvious when comparing per capita fig-

ures. While only US$ 11 per capita of FDI inflow went to Africa in the year 2000, nearly 200
times more flew to countries of the European Union (EU). The average FDI inflow to the EU

increased tenfold within ten years, while FDI inflow to Africa did not even double between

1990-2000. Though differences in inflows for the last decade are not as severe for other de-

                                                  
6 Represents the number of parent companies in the economy shown.
7 Represents the number of foreign affiliates in the economy shown.
8 Not all data is from 2000 but varies between 1995 and 2001
9 Not all data is from 2000 but varies between 1995 and 2001
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veloping regions as for Africa, the amount of per capita inflows is still drastically lower than

for the developed world. It is necessary to mention that figures on FDI flows and stocks for

the year 2000 tend to be larger than expected by assumptions based on the growth path. Fig-
ures for 1999 and 2001 tend to be smaller. These exceptionally larger figures are assumed to

be a result of the height of stock market boom and cross-border merger and acquisition ac-
tivities. Nevertheless, the trends and the differences in magnitudes of FDI stocks and flows

that went to these regions of the world are pretty much the same if data for other years than

2000 are compared.

Table 3.5

Region FDI flows per capita in $US FDI flows as percentage
of world total

Inward Outward Inward Outward

Year  1990-
1994

2000  1990-
1994

2000  1990-
1994

2000  1990-
1994

2000

Developed
Economies

162.9 1’429 250 1’480 65.3 82.3 87.8 92.2

European Union 212 2’147 296 2’571 38.2 54.2 46.8 70.2

USA 143 1’062 196 583 18.2 20.2 22.1 12.0

Developing
economies

16 49 7 23 32.6 15.9 12.1 7.6

Africa 6 11 4 2 2.0 0.6 0.8 0.1

Latin America
and Caribbean

45 186 11 43 10.1 6.4 2.0 1.6

Asia 13 38 7 25 20.4 9.0 9.3 5.9

Central and
Eastern Europe

17 79 1 12 2.1 1.8 0.1 0.3

FDI flows in absolute values as per capita figures and FDI flows as percentage of world
total flows by region
Source: World Investment Report 2002 (UNCTAD 2002b, p. 265)

Comparing FDI flows as percentage share of gross fixed domestic investment (GDI) to the

regions portrayed, it turns out that the differences are far less. In the first half of the last dec-
ade, FDI inflows expressed as percentage share of GDI were even larger in developing than in

industrialized countries. This percentage share increased in all regions during this period, but
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experienced a boost for the years 1999 and 2000. That is, for the early nineties, FDI inflows

were of about the same magnitude relative to GDI in all regions, while differences became

larger by the end of the decade. If FDI instock is expressed as a share of gross domestic prod-
uct (GDP), developing countries tend to show a stronger presence of FDI instock. This pres-

ence of FDI instock relative to GDP increased for all regions.

Table 3.6

Region FDI flows as percentage of gross
fixed domestic investment

FDI stocks as percentage of gross
domestic product

Inward Outward Inward Outward

Year  1990-
1995

2000  1990-
1995

2000 1990 2000 1990 2000

Developed
Economies

3.6 25 5.5 25.9 8.1 17.1 9.6 22.1

European Union 5.5 50.1 7.7 60.0 10.1 30.3 11.6 40.1

North America 4.5 19.8 6.1 11.4 8.0 13.5 8.1 14.5

Developing
economies

5.7 13.4 2.5 5.8 13.0 30.9 2.9 11.9

Africa 4.9 8.1 2.3 0.8 10.7 25.2 5.9 9.2

Latin America
and Caribbean

7.4 20.7 1.2 2.4 10.4 30.9 1.8 6.2

Asia 5.2 11.6 3.0 7.4 14.8 31.6 2.7 15.2

Central and
Eastern Europe

4.8 18.2 0.2 2.8 1.7 18.9 0.4 2.7

FDI flows as a percentage share of GDI and FDI stocks as percentage of GDP by region

Source: World Investment Report 2002 (UNCTAD 2002b, p. 319-336)

Summarizing the facts, it can be observed that, while the less developed countries of the
world receive less FDI than the developed countries - either expressed in total amount of FDI

or in per capita figures – differences in FDI compared to indicators for the domestic economy
– such as GDI or GDP – tend to be much less. That is, differences in total amounts of FDI

flows or stocks are large, but differences in regard to the size of the host economy are signifi-

cantly smaller.
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3.4.4 FDI as measure for TNC activity and data quality
The assessment of TNCs activities in the world economy is constrained by the availability and

quality of data. Dunning (Dunning 1992, p. 7) suggested that the best indicator for the overall
or sectoral economic significance of TNCs activities is value added that is created by these

corporations outside their national boundaries. Indeed, only three indices for TNCs activities
are available which limits a comprehensive analysis. The three indices are the FDI in- and

outstocks, FDI in- and outflows and the income earned. A good statistical source for these in-

dices is the World Investment Report (WIR) published by the United Nations Conference on

Trade and Development (UNCTAD), which is probably the most comprehensive and compa-

rable set of data on FDI and TNCs. Other data is available from the OECD, the World Bank or
private institutions like J.P. Morgan. The WIR and all other statistical data sets face problems

regarding the data consistency. For example many countries fail to report reinvested earnings

as part of FDI flows. By definition, FDI is made to establish a lasting interest in or effective
management control over an enterprise in another country. As a guideline, the IMF suggests

that investments should account for at least 10% of the voting stock to be counted as foreign
direct investment, though many countries set a higher threshold. FDI data does not represent a

complete picture of international investment in an economy. Balance of payment data on FDI

do not include capital raised in the host economies, which has become an important source of
financing investment projects in some developing countries (Dunning 1992; UNCTAD 1999).

Another problem is that foreign direct investment data is limited because it captures only

cross-border investment flows involving equity participation and omits non-equity cross-
border transactions such as intra-firm flows of goods and services.

Nevertheless, data on FDI offer - despite of these problems - the only means to measure the
dimension of global international production and the effects of TNC activity (Dunning 1992;

UNCTAD 1999, p. xx).

3.5 The role of TNCs and FDI in world economy

3.5.1 Introduction
The two preceding parts draw a rough picture of the importance of multinational firms in
world trade and investment. Their tremendous growth in number and size represents a quali-

tative shift in the world economy. Kiely (1998, p. 47) points out that an international econ-
omy, which is based on trade between nations, has existed since at least the seventeenth cen-

tury. In this economically non-closed system, nation-states are the core units. They shape the

trading relations of this system by uni- or multilateral trade policies for the movement of
capital, labor and goods. The qualitative shift in the world economy takes place from an inter-
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national economy to a global economy that is characterized by the dominance of investment

flows by TNCs, whose mobility bypasses national boundaries. Bornschier & Chase-Dunn

(1985, p. 13) emphasize that TNCs are the first institutions that have tried to centrally plan
production on a global scale and that the revolutionary aspect of TNCs is not their size, but

rather their vision, in which the whole world is seen as a terrain for their operations. The cen-
tralization of control and decision making does not only affect the production and distribution

of goods and services, but it also changes the organization of the worldwide division of labor

in which these production and distribution process takes place10. Changes in the division of
labor resulted from the relocation of production from industrialized countries to the develop-

ing countries. This relocation of labor is seen as a consequence of an increase in labor costs,

which is associated with decreasing profits. Development in transportation and communica-
tion supported this process of a globalized economy. It is therefore assumed that the emer-

gence of this global economy has enormous implications on countries of the Third World
(Kiely 1998, p. 47). Within this global economy, the operations of TNCs amount to a large

part of world trade – meanwhile, their sales are more than twice the amount of world exports

– which allows them to exert a significant amount of control over world trade. TNCs are
therefore seen as the protagonists of the global economy (Bornschier 2002, p. 453). It is nec-

essary to mention that the importance of TNCs in the world economy is not a completely new
phenomenon. In a historical perspective, the ratio of world gross domestic product to the

stock of foreign investment has been comparable to today’s ratio in the year 1914. But the

two World Wars caused a severe drop in FDI. A new significant increase in FDI started not
until the 1970/80s. The so-called globalization characterized by high economic integration is

therefore not as new as often proclaimed (Bornschier 2002, p. 457; Maddison 2001, p. 125).

3.5.2 The effects of TNCs operations and FDI
There are differing assumptions regarding the implications of this global economy for the

countries of the Third World. The advocates of a global economy’s general claim is that FDI
and TNC presence is beneficial in the Third World, since they foster domestic investment,

lead to industrialization, provide a transfer of technology as well as management knowledge
and promote an efficient and undistorted system of market economy. FDI helps accelerating

the process of development in the host countries. Production linkages are seen as the most

important factor for this process, while these linkages can be backward, forward and hori-
                                                  
10 The world wide division of labor is the division of an entire production process into several sup-processes which are then car-
ried out by specialized workers or machines. This division can take place within a manufacturing plant or a company, within an
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zontal. Backward linkages exist when foreign affiliates acquire goods or services from do-

mestic firms, while forward linkages are when foreign affiliates sell goods and services to

domestic firms. Horizontal linkages cover competitive activities between domestic firms and
foreign affiliates. Besides the claimed economic benefits of these linkages, these linkages are

marked by beneficial externalities such as sustained exchanges of information, technology,
skills and other assets (UNCTAD 2001). Of course, all of these assumed beneficial effects of

TNCs operations depend on country-, firm-, and industry-specific characteristics and the kind

of FDI undertaken as well as on non-economic factors like political autonomy, cultural iden-
tity, industrial safety and environmental protection (Dunning 1992, p. 263).

The sum of these assets is assumed to be the key to economic growth in the host countries.

That is, FDI fosters economic growth and the operations of TNCs in developing countries in-
crease the pace on the path to industrialization.

Another key question in regard of the effects of FDI on development is whether TNCs crowd
in or whether they crowd out domestic capital. When TNCs crowd in domestic investment,

then their presence, for example, stimulates new downstream or upstream investment that

would not have taken place in their absence (e.g. domestic capital formation, new goods ac-
companied by knowledge transfer etc.). The opposite effect, crowding out, would occur when

TNCs displace domestic producers or when their operations thwart investment opportunities
of domestic economic agents. Since developing countries often lack a considerable and well

established entrepreneurship, a displacement of domestic firms by TNCs would rather be con-

sidered a negative effect (Agosin and Mayer 2000, p. 1). The findings of Agosin and Mayer’s
analysis indicate that the operations of TNCs can either crowd out or crowd in domestic

capital or lead to an almost balanced effect. TNCs presence in Latin America, where eco-
nomic liberalization is the most far-reaching, crowding out appears to be the norm, while

crowding in is strong in Asia where state policies regarding foreign investment are the least

liberal. The effect of crowding in and crowding out seems to be balanced in Africa. But
crowding in or crowding out does not seem to be associated with particular foreign invest-

ment policies, at least not in a verifiably manner (p. 14-15).
Critics of TNCs’ operations stress that the globalization of production leads to disadvantages

for the developing countries. Investments by TNCs in the Third World are seen to promote an

uneven industrialization and to lead to an exploitation of the cheap labor force and resources
of the host economies. TNCs operations are assumed to primarily promote dependence rather

                                                                                                                                                              
economy or on an international level. The division of labor leads to an increase in productivity due to specialization and concen-
tration.
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than beneficial linkages. Many countries in the Third World are highly indebted and cannot

get new loans since the last debt crisis. These are generally the poorest countries and most of

them depend on TNCs as providers of resources, capabilities and markets, as creators of jobs
and wealth, and as suppliers of foreign currencies (Dunning 1992, p. 284). Further above, Ta-

ble 3.1 to Table 3.6 illustrated the importance of TNCs and FDI in world trade. The data
makes obvious that the developing countries - countries of the periphery - are more penetrated

by FDI than the rich countries of the centre. The economies of these peripheral countries are

therefore under stronger control by TNCs from industrial countries.
During the last three decades, there has been a series of empirical analyses on the effects of

TNC activities on development and prosperity. Some of these analyses will be reviewed later.

According to Bornschier (2002, p. 472-476), three theoretical viewpoints regarding the effects
of TNCs activities can be distinguished, which will be briefly outlined as follows.

The optimistic viewpoint
This viewpoint is strongly influenced by the theories of modernization. According to the op-

timistic viewpoint, TNCs are the driving force for a catch-up process in development. They
dispose of the necessary means to compensate for the acute scarcity of capital in developing

countries, which is the key factor for the lack of development. They do not only provide the
necessary financial means, but also spur productivity and efficiency by modernizing the

economy. A strong presence of TNCs and a large FDI stock is desirable because the stronger

the presence the faster developing countries can catch up. The process of modernization can
be accompanied by inequalities. These inequalities are not necessarily caused by TNCs ac-

tivities and foreign capital, but are inherent to this transition process. The source of capital
does therefore not matter since capital is capital, as Firebaugh (1992, p. 108) puts it. At a

later stage of development the inequalities will disappear, which justifies TNCs activities,

even if they increased the inevitable inequalities. That is  - growth first, redistribution later.

The pessimistic viewpoint
The pessimistic viewpoint stresses the differing interests of TNCs and the host economies.
TNCs are profit seeking business that aim to optimize capital accumulation, while the host

economies try to focus on catching up in development. Advocates of this viewpoint argue that
the foreign affiliates are not only doing business in the host economies, but are also involved

in the political economy of these countries where they try to influence the domestic govern-

ments in a way that serves best for their business interests. This kind of political lobbying is
pursued everywhere in the world by economic agents, but in developing countries TNCs are

more likely to be successful, because they can use the dependence of the host economies on
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foreign capital, their economic dominance and other externalities of TNC presence as a lever

for their interests. TNCs are seen to profit from a division of labor, which concentrates the

most profitable and important tasks in the countries of the centre (where they are usually
headquartered) and relocate labor-intensive and specialized tasks to peripheral countries. But

these interests often differ from the objectives of the host economies for their development
process and a diversification and sophistication of production. TNCs thereby try to maintain a

certain level of underdevelopment, because the differing levels of development serve their

interests. From this assumption it can be concluded that inequalities are caused by the
presences of TNCs and are not inherent to the transition process. That is, the speed of conver-

gence is slower the higher the host economy is penetrated by TNCs.

The advocates of the pessimistic viewpoint agree on the assumption that foreign capital spurs
economic growth, but consider it to be less productive than domestic capital in the long term.

That is, a strong presence of TNCs increases the amount of less productive investments. The
differential productivity of foreign and domestic investment is attributed to insufficient link-

ages between foreign affiliates and the domestic economy.

In order to attract foreign investors, developing countries try to meet the prerequisites re-
garding trade policies and infrastructure. If the trade policies and the infrastructure is tailored

to the requirements of the TNCs, disadvantages for the domestic economy can arise. Since
this new infrastructure is financed by domestic capital, investments for the domestic economy

can no more be accomplished to the extent necessary. Liberalization of trade policies can lead

to disadvantages for domestic firms since they are faced with new competitors, which are
backed by their parent companies.

The pessimistic viewpoint stands in opposition to the optimistic viewpoint put is subject to the
same undifferentiated generalization of the role TNCs and the effects of their presence in the

periphery.

The skeptical viewpoint
The skeptical viewpoint can be seen as an adjustment of the pessimistic viewpoint. It assumes
the same direct and indirect effects of TNCs presence on the development of peripheral coun-

tries but attributes a larger capacity of the domestic political institutions to act in accordance

with the objectives of catching-up in development and domestic economic interests. If the
host economy can successfully prevail its interests against the interest of the TNCs and effec-

tively pursues its political agenda, inequalities caused by the presence of TNCs can be re-

duced or omitted and the speed of convergence is less likely to be slowed down.
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4 REVIEW OF RESEARCH ON THE EFFECTS OF TNCS PRESENCE
IN DEVELOPING COUNTRIES

4.1 Introduction
Based on the differing theoretical approaches on the effects of TNCs activities in developing

countries, a number of empirical analyses are available. Empirical studies which are based on
the skeptical or pessimistic viewpoint, tend to outnumber those based on the optimistic view-

point. The following part presents a series of studies, which are linked to each other resulting
from a scientific debate on the subject at stake. They will be presented in the chronological

order they were published, starting with the two studies by Bornschier & Chase-Dunn &

Rubinson (1978) and Bornschier & Chase-Dunn (1985), followed by Firebaugh’s study
(1992; 1996) and the study by Dixon & Boswell (1996a; 1996b), while the last study is from

de Soysa & Oneal (1999).

All studies assessed the effects of TNCs presence on economic growth in a cross-country
analysis. Some assessed the effects of TNCs presence on inequality, such as income inequal-

ity. Since in this analysis only the effects on economic growth can be assessed, the review of
previous studies is limited to this aspect.

4.2 Bornschier & Chase-Dunn
Earlier studies of empirical cross-national analysis on the relationship of foreign capital re-

spectively TNC presence and economic development came to contradictory findings. Due to

these differing results, Bornschier, Chase-Dunn and Rubinson (Bornschier, Chase-Dunn, and
Rubinson 1978, henceforth BCDR) reanalyzed this relationship with some empirical im-

provements11. They used a larger sample of developing countries in their analysis than previ-

ous studies had done to assess possible interactions between foreign investment and region
and between foreign investment and the level of development. They assessed the effect of in-

vestment dependence which they defined as the extent, to which a country’s economy is
penetrated and controlled by direct private foreign capital investment on economic develop-

ment, measured as the growth rate of gross national product per capita (pp. 653). BCDR as-

sume that some of the contradictory findings in former studies may be due to using measures
of FDI flow instead of measures of FDI stocks. While inflows of foreign capital can increase

the rate of economic growth in the short-run due to capital formation and demand as foreign
                                                  
11 This summary is based on Bornschier et al.’s article and book: Bornschier, V., C. Chase-Dunn, and R. Rubinson (1978).
"Cross-national Evidence of the Effects of Foreign Investment and Aid on Economic Growth and Inequality: A Survey of Find-
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corporations purchase land, labor and materials, the long-term cumulative effects can lead to a

reduction of the growth rate (pp. 666-667).

Several regressions have been performed using all countries or dummy-coded groups of
countries ordered by geographical regions like Latin America, Asia, Africa, and by the level

of development.

Equation 4.1

€ 

y1975
y1960

= β0 + β1
KF1967

SIZE × L
+ β2

ΔKF

Y
+ β3sD + β4 log(Y1960) + β5DEVEL +∑β6REGION

Equation 4.1: Sample size = 76 countries. The dependent variable is the growth rate of GNP per capita for the years 1960 to

1975 (expressed as a ratio of GNP per capita in 1975 to GNP per capita in 1960). The stock of foreign capital – which is a

measure for the penetration of the economy by foreign capital - is weighted by the square root of the product of energy con-

sumption - which is a measure for the size of the economy and therefore denoted by SIZE - and total population (generally L

refers to labor force). Capital formation, in the equation denoted with sD as domestic saving, is a percentage of GNP and aver-

aged over the time period. Logged GNP is included to control for the prior correlation between GNP and the recent foreign

capital flow KF.

The effects of foreign capital penetration proved to be negative in all geographic regions,
though the degree of the negative effect varied between regions. Within a particular region,

the effect was more negative for richer countries than within poor countries. Based on the re-

gression results BCDR conclude that the relationship between foreign capital penetration and
growth does not vary by geographical region. The flow of foreign direct investment has a

short term effect of increasing the relative rate of economic growth, while the stock of foreign
direct investment has a cumulative effect of decreasing the relative rate of economic growth

of countries, independent of the geographical region.

The authors assume that TNCs, in order to avoid overcapacities, are unlikely to make invest-
ments in a particular country that will severely affect the accumulation process of higher

profits within that country. But overcapacities are likely to occur as the capital and knowledge
of these corporations are mostly sector specific and there are few incentives to move to other

sectors within the same country. According to BCDR, these profit oriented TNCs will look

for new investment opportunities in other countries when faced with actual or potential over-
capacities. These overcapacities may result from an expansion of activities of these TNCs

                                                                                                                                                              
ings and a Reanalysis." American Journal of Sociology 84(3):651-683 and Bornschier, V. and C. Chase-Dunn (1985). Transna-
tional Corporations and Underdevelopment. New York: Praeger.
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within a particular country to a point where market saturation is approached and/or political

risks increase because of high penetration and visibility. This affects the particular country

adversely, as the relative increase of net investment not only slows down in the long-run, but
it may even become negative because TNCs may start transferring more money out of these

penetrated countries than they have ever brought into these countries (Bornschier and Chase-
Dunn 1985, p. 81f).

In Transnational Corporations and Underdevelopment (1985) Bornschier and Chase-Dunn

(henceforth BCD) incorporated a number of improvements in their previous model. Their new
sample of countries consisted now of 103 countries12. In addition they used a somehow differ-

ent measure for the penetration by TNCs and included other control variables.

Equation 4.2

€ 

PEN =
KF 1967

K × L

Equation 4.2: This is the PEN measure, while PEN denotes foreign capital penetration: Total stock of FDI is measured in million

U.S. dollars on the base of the year 1967 (first year for which these data were available). The total capital stock, in billion U.S.

dollars, is multiplied by the country's population in millions in order to correct for differences in average capital intensity (and

then taken the square root). Population is used as a proxy for the labor force denoted with L.

The analysis consisted of a series of separate regressions for the whole sample, for particular

regions and levels of development. New in the list of independent variables, compared to the
previous analysis, is the squared log of GDP per capita, which takes the non-linear shape of

the relationship between the level of development and penetration into account as penetration
is not evenly distributed among countries of differing level of development. Exports is in-

cluded to control for the income growth effect of penetration independently of the access to

the world market. BCD assume that penetration by TNCs does not cause the growth of ex-
ports and that therefore, export is no intervening variable between investment dependence and

growth.

                                                  
12 The data set was carefully compiled at the sociological institute of the University of Zurich: Ballmer-Cao, Thanh-Huyen and
Jürg Scheidegger. 1979. "Compendium of Data Based on the Study of MNCs, Economic Policy and National Development." in
Sondernummer des Bulletins des Soziologischen Instituts, Universität Zürich. Zürich: Soziologisches Institut, Universität Zürich.
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Equation 4.3

€ 

y1977
y1965

12 −1
 

 
 

 

 
 ×100 = β0 + β1PEN + β2

ΔKF1967−1973

GDP1965−1970
+ β3 log y1965 + β4 log(y1965)

2

+β5
SD
GDP

+ β6
EXPORT
GDP

+ β7SIZE

Equation 4.3: N=103 countries. The dependant variable is the average annual real growth rate of GNP per capita

in percentage unites for the years 1965 to 1977. The independent variables in the linear regression are the PEN

measure defined earlier in this section, the flow of foreign capital for the period from 1967 to 1973 weighted by

the average GDP for the years 1965 to 1970. Further included are the logged GNP per capita in year 1965 and

the square of this term. Other independent variables are domestic capital formation which denotes domestic

saving weighted by GDP averaged for the years 1965, 1970 and 1973, Exports weighted by GDP (EXPORTS),

as well as size of the economy in 1967 measured as the logged energy consumption in thousand tons of coal

equivalent (SIZE).

For all samples the PEN measure showed a negative effect of TNC penetration on economic

growth, except in the sample of the fifteen richest countries. PEN has an overall negative ef-
fect on economic growth and based on the regression results, it is the most significant single

predictor for economic growth in the peripheral countries. The effects of domestic savings,

export and market size generally proved to be positive, although only exports and market size
are statistically significant for the group of less developed countries (=whole sample without

the 15 rich countries). BCD note that capital formation is of less importance for peripheral
countries than is generally assumed, which supports the assumption that many problems of

these countries are due to a lack of effective demand, which is seen as the long-term conse-

quence of the unequal distribution of income.
The newer regression results by Bornschier et al. support their earlier findings that the stock

of direct foreign investment (expressed by the PEN variable) proved to have a negative effect
on economic growth for the developing countries. Fresh capital formation by TNCs – that is

FDI inflow – has a positive effect.
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4.3 Glenn Firebaugh
In 1992 an article by Glenn Firebaugh13 appeared in the American Journal of Sociology in di-

rect correspondence to the analyses by Bornschier et al. (Bornschier and Chase-Dunn 1985;
Bornschier, Chase-Dunn, and Rubinson 1978). Firebaugh (1992) reanalysis BCD’s models

because he disagrees on BCD’s findings that foreign direct investment retards and distorts de-
velopment in the Third World. While Firebaugh does not doubt that FDI is “not as good” (p.

116) as the home-grown variety, he certainly denies that FDI has negative effects on eco-

nomic growth14. He directs his criticism towards the PEN-researchers' theoretical argument
and their empirical foundations. He observed that foreign capital stock and flows affect the

numerator and denominator of the foreign investment rate. He therefore argues that the re-
gression equation needs to be modified and provides another interpretation of the negative re-

gression coefficient for the PEN variable in regard to the capital stock (denominator).

Firebaugh first replicates BCD's study and then introduces another model setup to prove that
foreign investment does not harm developing countries’ economies. He starts with the as-

sumption that one of the following three differing positions on foreign investment's effect on
economic growth must be true (pp. 108-109):

1. “Capital is capital. Foreign investment's effect is positive and the same size as that of do-

mestic investment.”
2. “Foreign investment on balance tends to promote growth, albeit its effect is often not as

large as that of domestic investment.”

3. “Foreign investment reduces growth.”

He empirically tests these three positions using the same data set used by BCD in Transna-

tional Corporation and Underdevelopment (Bornschier and Chase-Dunn 1985). Firebaugh ar-
gues that the crucial independent variable is the investment rate, which is defined by the

change in capital relative to the initial stock of capital. For consistency with BCD's analysis,

he leaves all other variables as compiled in the data set, but suggests three ways to calculate
the investment rate (Firebaugh 1992, p. 109):

                                                  
13 This summary is based on Firebaugh's article in AJS: Firebaugh, G. (1992). “Growth Effects of Foreign and Domestic Invest-
ments.” American Journal of Sociology 98(1): 105-130.
14 He names several possibilities he found in the literature, such as: FDI, compared to domestic investment, is less likely to con-
tribute to public revenues (TNCs avoiding taxes in various ways), less likely to encourage the development of indigenous entre-
preneurship, more likely to use inappropriate capital intensive technology, less likely to reinvest profits in the host economy.
Further they can stimulate inappropriate consumption patterns and thereby lowering domestic savings (pp. 106-107).
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Equation 4.4
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 ×100 As a simple percentage increase for 1967 to 1973

Equation 4.5
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 ×100 As annual rate of change15

Equation 4.6
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γ I annz = lnK1973
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 ×
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×100 As the continuous-time analogue to Equation 4.5

His first model uses the same control variables as in BCD’s model, but excludes the PEN-
measure. This means that in Firebaugh’s first model no measure for the stock of foreign capi-

tal is included.

Equation 4.7
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y1977
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 ×100 = β0 + β1γ I F + β2γ I D + β3 log y1965 + β4 log(y1965)

2 + β5
EXPORT
GDP

+ β6SIZE

Equation 4.7: N = 76 countries (developing countries only). Firebaugh performs three regressions using his three measures for

the investment rate for foreign and domestic investment. For every form of the investment rate two regressions were performed,

one including (YN)2 and the second without. The dependant variable is the average annual real growth rate of GNP per capita in

percentage unites for the years 1965 to 1977. The independent variables in the linear regression are the investment rates for

domestic and foreign investment as defined earlier. Further the logged GNP per capita (also as squared term) as of 1965, ex-

port weighted by GDP averaged for the years 1965 and 1970 as well as market size (SIZE) which is a measure for the size of

the economy defined as the logged energy consumption in 1967 in thousand tons of coal equivalent.

                                                  
15 Can be derived from compound interest formula, where the basic equation can be solved for the percentage change denote
by p in the equation (n denotes number of years):
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Firebaugh’s results contradict the findings by the PEN-researchers. The regression coeffi-

cients for the foreign and domestic investment rate are both positive in every instance and the

coefficient for domestic investment is about three times the coefficient of foreign investment,
that is, foreign investment is "not as good as" domestic investment (p. 110). The later result

does therefore also contradict his first assumption that "capital is capital".
But a model without the PEN-variable does not take BCD's argument of the diverging long-

term and short-term effects of foreign investment into consideration. In order to determine if

“[...] LDCs [will] eventually prosper more - enjoy higher levels of income per capita - with or
without foreign investment”, he concludes that he “must determine foreign investment's total

(direct + indirect) long-run effects on GNP/c” (p. 111). He stresses that a long-run effect is

nothing but an accumulation of short-run effects. Since the PEN-researchers’ results and Fire-
baugh's results support the assumption of positive effects of foreign direct investment, Fire-

baugh asks, why the short run effects add up to a negative long-run effect. According to Fire-
baugh, the PEN-researchers formalize their thesis by assuming a chain of cause and effect,

starting with foreign capital, followed by domestic capital and then GNP growth (“foreign

capital--> domestic capital--> GNP growth” (p. 111)). If it holds that foreign capital harms
LDCs by severely depressing their domestic investment (decapitalization) as the PEN-

researchers claim, he wonders, how the path coefficient from accumulated foreign capital to
accumulated domestic capital can be negative if domestic investment has empirically been

proved to have positive effects? Firebaugh's argumentation is based on Harrod-Domar's

model as is BCD's (Bornschier and Chase-Dunn 1985, pp. 81-82), however, he comes to an
opposing conclusion. Following Firebaugh, in the Harrod-Domar model foreign saving aug-

ments domestic savings and thus accelerates economic growth. Due to these contradictory as-
sumptions, Firebaugh regresses accumulated foreign capital on accumulated domestic capital

to test for decapitalization-thesis and accumulated foreign capital on accumulated total capi-

tal to test for the augmentation-thesis.

Equation 4.8

€ 

log(KD ) = β0 + β1 log(KF ) + Σβ iControls Decapitalization
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Equation 4.9

€ 

log(Ktotal ) = β0 + β1 log(KF ) + Σβ iControls Augmentation

Equation 4.8 and Equation 4.9: The independent variable is either accumulated foreign capital as of 1967 or accumulated for-

eign capital as of 1973 or accumulated foreign capital as of 1973 with additional time lag of six years. Other independent vari-

ables are the PEN-controls Size, Export, domestic and foreign investment rate (without log(y) and log(y2)). The dependent vari-

able is either accumulated domestic capital for the decapitalization test or accumulated total capital for the augmentation test as

of 1967 or 1973 respectively. For the model with the six year time lag, domestic accumulated capital as of 1973 is regressed on

foreign accumulated capital as of 1967. Capital is in dollars per capita and logged to reduce skewness. Accumulated total capi-

tal denotes total foreign stock plus 18-year accumulation of domestic stock. The regressions for each dependent variable are

done twice - the first time including the PEN-controls and the second time without.

The coefficient for accumulated foreign capital is positive in every setup of the model and

statistically significant and thus supports Firebaugh's assumption of augmentation and not de-
capitalization (p. 115)16.

By estimating the long-run economic effect of foreign investment on economic development,
Firebaugh’s regression results indicate that accumulated foreign investment boosts accumu-

lated total investment. Since there are differences in the amount of accumulated total invest-

ment between countries, some of the long-run economic effect of foreign investment is indi-
rect through its positive effect on total investment (p.116).

The regression results for the long-run economic effects of foreign investment show that the
total effect of foreign investment is positive, while the coefficient for the direct effect (effect

of foreign capital) is negative, but very small and, depending on the model-setup, statistically

not significant. Firebaugh emphasizes that the negative coefficients for the direct effect are
consistent with the previous finding, that foreign investment is not as good as domestic in-

vestment, but that it does not mean that foreign capital has a negative effect on economic

growth as the PEN researchers state. As an explanation for this contradictory result, Fire-
baugh claims that the previous PEN-studies are based on a faulty premise. He states that a

negative coefficient for stock, while controlling for flow does not mean that investment has a
long-run adverse effect (p.118).

The negative coefficient for foreign stocks derives from the logic of the way the investment

rate is calculated. In Equation 4.10 the investment is reprinted in a generalized form17:

                                                  
16 He only proved that accumulated foreign investment augments accumulated total investment
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Equation 4.10
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γ I % =
Kt+Δt −Kt

Kt

 

 
 

 

 
 ×100

Equation 4.10: Generalized equation for investment rate

From the mathematical logic of the equation it follows that, while holding one of the terms -

either the denominator (stock) or numerator (flow) - constant and increasing the other, the in-
vestment rate drops or rises. According to Firebaugh, “a positive flow coefficient and a nega-

tive stock coefficient indicate a beneficial investment effect, [while] a negative flow coeffi-
cient and a positive stock coefficient indicate an adverse investment effect”18 (p. 118) if flow

and stock are entered separately into the regression equation. From Firebaugh's point of view,

the BCD-model is ill-designed to measure long-run effects. Since the dependent variable is
the growth rate of per capita GNP, the model is a growth rate model and not a long-run effects

model.

In the course of his analysis, Firebaugh repeats BCD's analysis, but separates the numerator
and denominator of the investment rate and enters them as individual regression variables. In

addition, he adds the domestic capital stock into the equation.

Equation 4.11
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 ×100 = β0 + β1ΔKF1965−1977 + β2PEN + β3ΔKD1965−1977 + β4KD

+β5 log y1965 + β6 log(y1965)
2 + β7

EXPORT
GDP

+ β8SIZE

Equation 4.11: The dependant variable is the average annual growth rate of per capita GNP. The model uses two investment

rate numerators and two denominators. The former represented by foreign respectively domestic capital flow and the later by

foreign respectively domestic capital stock. Foreign stock is denoted by PEN as defined by BCD. The delta sign indicates the

flow effects (numerator). Controls are again the PEN-controls. The model is calculated once including the log(y)2 control and

once without. All regression coefficients for the basic equation are highly significant.

Miraculously it turns out that the regression coefficient for domestic stock is negative too as

for the foreign stock. Firebaugh concludes that “there is no real mystery here, since a negative

                                                                                                                                                              
17 As suggested by Firebaugh (p. 109). Note that the numerator flow refers to change in capital stock for a particular time period
and the denominator stock to the accumulated capital as of a particular moment in time.
18 This principle holds for all three ways to calculate the investment rate.
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stock slope paired with a positive flow slope implies a beneficent investment effect” (p. 122).

The PEN-researchers' growth models are based on change in the dependent variable (growth

rate) over the short run and the coefficient for stocks turned out to be negative. Just as it
should be, as Firebaugh explains, since while holding flow constant, the greater the stock the

lower the investment rate and the smaller the stock the higher the overall investment rate and
the faster the growth. According to Firebaugh, PEN-researches simply overlooked this

mathematical fact.

4.4 Dixon & Boswell
Dixon and Boswell's article in the American Journal of Sociology (Dixon and Boswell 1996a)

provides a reassessment of Glenn Firebaugh's (Firebaugh 1992) study in the same journal a
few years before19. Dixon and Boswell (hereafter D&B) take another look at the role of for-

eign capital in the growth process of developing countries. Their findings support capital de-

pendency theory and are thereby contrary to Firebaugh's conclusion. Their analysis “shows
that foreign capital dependence diminishes economic growth, enhances income inequality,

and very probably impairs domestic capital formation, all irrespective of denominator effects”
(p. 514, emphasis in italics in original). D&B base their analysis on Firebaugh’s allegation

that the PEN-researchers claim that foreign investment is bad and, as he assumes, not as good

as domestic investment. They agree that Firebaugh provides an empirically correct compari-
son of foreign and domestic investment's effects on economic growth rate and that foreign in-

vestment is approximately three times less productive and therefore not as good as the do-

mestic variety. But they think that Firebaugh “misinterprets the theoretical issue at stake by
ignoring the fundamental conceptual distinction between foreign investment and foreign

capital penetration” (pp. 545-546). For the PEN-researchers, penetration is a measure for the
proportion of the total capital stock in a country that is controlled by TNCs (Bornschier and

Chase-Dunn 1985, p. 59), that is penetration refers to the accumulated foreign capital in rela-

tion to the overall economy. Investment on the other hand denotes short-term inflow or long-
term accumulation of foreign capital (Dixon and Boswell 1996a, p. 546). While D&B note

that the assumption that foreign investment is not as good as domestic investment is widely
acknowledged, they do not understand where Firebaugh got the notion that foreign investment

is bad. According to D&B, Firebaugh did fail to distinguish between foreign investment and

dependency, that is, the extent to which a developing country's economy is controlled by for-
eign investors. The meaning of bad is not consistent in Firebaugh's article, as on the one hand
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he relates bad to the negative effect of foreign investment in reducing growth (=smaller eco-

nomic growth rate) and on the other hand he relates it to lowering output (=negative economic

growth rate). D&B emphasize that “no world-system or dependency theory asserts that for-
eign capital penetration causes economic recession” (p. 547), but that penetration is associ-

ated with a lower growth rate as a consequence of differential productivity of foreign and do-
mestic capital. Thus, an economy with a greater share of foreign capital in regard to total

capital is assumed to grow slower than an economy with a smaller share. D&B assume that

there are other effects that impede growth apart from differential productivity. By distin-
guishing between penetration and capital investment, the additional negative drag effect from

capital penetration can be attributed to negative externalities (p. 548). Negative externalities

are seen as a disarticulation effect of various mechanisms20. Therefore D&B propose that the
distinction must be made between "negative externalities of foreign capital penetration” and

“differential productivity of foreign and domestic investment” to take both possibilities of
negative effects - decrease of economic growth and lowering of output - into account (p. 548).

For the empirical test, they suggest the use of two alternative indicators for penetration to the

original PEN-indicator21: PEN2 which reflects the assumption that foreign ownership exerts
economic control and PEN3 which is a somewhat less proximate to this notion of control (p.

549).

Equation 4.12

€ 

PEN2 =
KF

Ktotal

Equation 4.13

€ 

PEN3 =
KF

GDP

Equation 4.12 and Equation 4.13: The two alternative and simpler PEN indicators as suggested by D&B (p. 549)

                                                                                                                                                              
19 This summary is based on Dixon & Boswell's article in AJS: Dixon, W. J. and T. Boswell (1996). “Dependency, Disarticulation,
and Denominator Effects: Another Look at Foreign Capital Penetration.” American Journal of Sociology 102(2): 543-562.
20 According to D&B, these disarticulation effects typically are a lost of linkage and multiplier effect, repatriation of profits, shifting
tax burdens, sectoral imbalance, over-urbanization, inappropriate technology etc. and are more likely to occur and to be more
severe with foreign ownership than with domestic (pp. 548-549).
21 Form now on referred to as PEN1. Remember that PEN is defined as the ratio of foreign capital stock to the geometric mean
of domestic stock and population. D&B think that the geometric mean complicates the measure and obscures its interpretation.
Their two alternative indicators emphasize their understanding of penetration as control over an economy (p. 549).
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D&B agree with Firebaugh regarding the origin and interpretation of the denominator effects,

as mentioned earlier, but they don't think “that a growth-inducing effect from the foreign in-

vestment rate must preclude any independent impact of foreign capital penetration” (p. 551,
emphasis in italics in original). For D&B only capital penetration can carry the negative ex-

ternalities associated with foreign economic control. Therefore, to empirically test their as-
sumption, they suggest a model that estimates the negative effects of foreign capital penetra-

tion net of differential productivity and denominators effects.

Equation 4.14
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 ×100 = β0 −β1P + β2γ I F + β3γ I D + Σβ iControls

Equation 4.14: The parameter P is signed negative to capture the expected negative externalities form foreign capital penetra-

tion. P denotes PEN2 respectively PEN3, which were defined earlier. The investment rates are measured as an annual rate of

change (

€ 

γ I ann
= (K1973 /K1967)6 −1[ ] ×100) as Firebaugh suggested (Firebaugh 1992, p.109). Controls denotes the PEN-

controls market size, export and log(y1965). The model setup is identical to the Firebaugh's setup quoted for Equation 4.7 except

for the P parameter.

The inclusion of foreign and domestic investment rate immunizes against denominator effects

and considers the differential productivity of these two types of investment. The regression
coefficient for either PEN2 or PEN3 turned out significantly negative as hypothesized and

therefore support the assumption that higher penetration levels cause lower growth rates (but

not necessarily a negative growth rate). D&B conclude that the inclusion of the P-parameter
into Equation 4.7 allows to reveal the disadvantageous externalities carried by foreign capital

penetration (p. 554).
Based on Equation 4.8 and Equation 4.9, Firebaugh empirically tested BCD's decapitalization

thesis and conclude that accumulation of foreign capital promotes domestic investment, while

BCD’s findings indicate that foreign penetration inhibits domestic capital formation. D&B
criticize that Firebaugh mistakes domestic capital formation with its long-run accumulation -

while the decapitalization thesis is about formation - and that his analysis is influenced by the
contemporaneous correlation between domestic and foreign capital stocks (p. 555). They sug-

gest to include accumulated domestic stock into Firebaugh's regression equations to test for

capital formation and simultaneously absorbing the effects underlying the contemporaneous
correlation between domestic and foreign stock. The modified regression equation is:
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Equation 4.15

€ 

log(KD ) = β0 + β1 log(KF ) + β2 log(KD ) + Σβ iControls

Equation 4.16

€ 

log(Ktotal ) = β0 + β1 log(KF ) + β2 log(KD ) + Σβ iControls

Equation 4.15 and Equation 4.16: N=76 countries. The modified replication of Firebaugh's decapitalization test (Firebaugh 1992,

p.114-117) now includes accumulated domestic capital. The dependent variable denotes domestic capital accumulation as of

1973 respectively total accumulated capital as of 1973. The independent variables are market size, export and as additional

control variable logged population as of 1965.

The regression coefficient for the accumulated foreign stock is nearly ten times the value of
the standard error. Once domestic accumulated capital is included, the regression coefficient

of the accumulated foreign stock drops to virtually zero. D&B note that neither theirs nor
Firebaugh's models “provide even a hint of evidence that foreign capital accumulation de-

presses domestic capital formation” (p. 556). Their conclusion is more theoretical: Foreign

capital penetration can hinder domestic capital formation directly and indirectly. Limiting the
availability of local capital, for example by repatriation of profits or constraining spin-offs,

represents direct decapitalization, while indirect decapitalization refers to the effect of for-
eign capital penetration to reduce economic growth. As economic growth is a promoting fac-

tor for domestic capital investment, a reduction of the economic growth rate caused by for-

eign capital penetration has a dampening effect on domestic capital investment. Both forms of
decapitalization entail lost investment opportunities resulting in slower rates of capital forma-

tion, but as D&B point out, not necessarily in a decline in capital (p. 556). This reciprocal ef-
fect of domestic investment and economic growth is a simultaneity bias. As a brief sketch

D&B propose a model where economic growth and domestic investment enter this model as

endogenous variables to detect these direct and indirect effects. But they cannot detect evi-
dence of direct decapitalization and can expose only a small indirect decapitalization.
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4.5 Firebaugh's comment and Dixon & Boswell's reply
Firebaugh commented on D&B's reassessment of his preceding study. Subsequently, D&B

replied to Firebaugh's comment. Firebaugh's comment will be presented first followed by
D&B's reply22.

4.5.1 Firebaugh
As criticism of D&B’s findings, Firebaugh emphasizes that a negative coefficient for the

PEN-measure reflects only a relative effect of foreign investment and does only indicate that

foreign capital investment is less beneficial than domestic investment, while its absolute ef-
fect is positive. He starts his argumentation for the differential productivity claim with three

logical possibilities of foreign capital investment's effects (Firebaugh 1996, p. 564):
1. Domestic stock is better than foreign stock is better than zero

2. Domestic stock is better than zero is better than foreign stock

3. Zero is better than domestic stock is better than foreign stock

Possibility #3 can be rejected from the beginning since nobody claims that domestic invest-

ment has a negative effect. First Firebaugh empirically tests for logical possibility #2 (adverse
effect) followed by #1 (beneficial effect). He criticizes that so far the total share of foreign

capital investment within an economy has not been taken into account. These absolute shares

are very small for most of the countries in the PEN-data (ratio of domestic to foreign capital is
about 10 to 1 for the countries in the PEN-dataset). If the assumption is correct that a bigger

amount of capital stimulates economic growth more than a smaller amount, then the differen-
tial productivity of domestic and foreign capital is no surprise. A modified model should

therefore take note of unequal capital shares. Firebaugh uses total investment rate instead of

the separated terms and includes an interaction term (adjustment term) to account for the dis-
proportionate shares of domestic and foreign stock.

The logic of the adjustment term is, that “the greater the ratio of foreign stock to total stock,
the smaller the impact of investment rate on economic growth rate if foreign investment is

less beneficial than domestic investment” (p. 566, emphasis in italics in original). According

to Firebaugh, a negative coefficient for the adjustment term indicates that foreign investment
is less beneficial and a positive coefficient that it is more beneficial than domestic capital.

                                                  
22 Both comments appeared in AJS. Quotes and indicated page numbers refer to these to articles: Dixon, W. J. and T. Boswell
(1996). “Differential Productivity, Negative Externalities, and Foreign Capital Dependency:  Reply to Firebaugh.” American Jour-
nal of Sociology 102(2): 576-584.
Firebaugh, G. (1996). “Does Foreign Capital Harm Poor Nations? New Estimates Based on Dixon and Boswell's Measures of
Capital Penetration.” American Journal of Sociology 102(2): 563-575.
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Equation 4.17
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 ×100 = β0 −β1γ I + β2 γ I × PEN2[ ] + ΣβiControls

Equation 4.17: N = 78 countries. γI denotes total investment rate and γI*PEN2 is the adjustment term (interaction term). The total

investment rate instead of the separate terms for domestic and foreign investment rate allows to capture potential differences in

the returns to foreign and domestic investment and thus tests for the hypotheses that foreign investment is less beneficial than

the domestic variety. Controls are three variables of the PEN-controls: Market size, Export ratio and log(y).

The adjustment term is negative and the findings are therefore consistent with the test for dif-
ferential productivity. If all or only parts of the controls were included, investment rate, the

adjustment term and market size explained in either case more than half of the variance in

economic growth rates among the countries in the sample. Firebaugh thinks that the negative
slopes for the PEN-indicator in D&B's model is an artifact of the failure to control adequately

for differential productivity. Following Firebaugh, countries do only get penetrated when for-
eign capital exceeds the 50% share hurdle (p. 568)23. The PEN ratio slopes do therefore only

explain part of the penetration effect as in none of the countries in the sample foreign capital

exceeds domestic capital. The PEN ratio can either be increased by an increase in foreign
capital stock or by a decrease of domestic capital stock, while the former is generally as-

sumed. Firebaugh claims that D&B's own estimates imply that a gain in penetration caused by
increased foreign capital stock spurs economic growth. To isolate the net gain effects of for-

eign capital, domestic capital must be held constant in the PEN ration. Firebaugh claims that a

one percent increase in PEN causes an increase of foreign capital investment well above one
percent for all the countries in the sample. The positive investment rate effect is always larger,

which implies that the positive rate effect of increasing penetration outpaces the negative ra-

tio effect, which reflects the negative effect of differential productivity (pp. 568-569)24. As
economic growth spurs domestic savings, the indirect effect of foreign stock through domes-

tic saving must therefore be positive as well. This opposes D&B's interpretation of the nega-
tive slope for the PEN ratio as a reflection of negative externalities.

In a second step Firebaugh adds the PEN measure to his investment rate model, Equation

4.17, to test for these two differing explanations of the negative PEN ratio coefficient.

                                                  
23 he does not indicate who defined 50% as the hurdle for penetration.
24 See Equation 4.14 in this text for the regression model. Note, that Firebaugh used total investment rate instead of the sepa-
rated terms to avoid the different base problem. The adjustment term captures the differential productivity of domestic and for-
eign capital.
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Equation 4.18
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 ×100 = β0 −β1γ I + β2P + ΣβiControls

Equation 4.18: Two regressions have been calculated with a deferring measure for the PEN variable denoted by P. For the first

regression PEN2 was used and for the second PEN3. There is only a single control variable, namely market size. Regression

results did not vary by omitting the other controls

Equation 4.19
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 ×100 = β0 −β1γ I + β2 γ I × PEN2[ ] + β3P + Σβ iControls

Equation 4.19: Two regressions have been calculated. This time the adjustment term is included. For the first regression PEN2

was used and for the second PEN3. There is only a single control variable, namely market size. Regression results did not vary

by omitting the other controls

Based on this empirical test Firebaugh concludes that, if the negative PEN coefficient stems

from greater returns to domestic capital, then the effect should disappear when adjusting for
different rates of return. On the other hand, if the effect arises from some other source - such

as negative externalities associated with foreign capital - then the PEN ration effect should

remain even after the adjustment term is added (p. 570). Independent of whether PEN2 or
PEN3 is used as PEN-variable, the PEN ratio coefficient becomes positive (though not sig-

nificant) if the adjustment term is included, while it is negative when the adjustment term is
omitted. To avoid criticism that his model is not comparable to D&B's model because of the

differing investment terms, Firebaugh replicates D&B's model:

Equation 4.20
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 ×100 = β0 + β1γ I F +β 2γ I D + β3 γ I × PEN2[ ] + β4P + Σβ iControls

Equation 4.20: N= 76 countries. See Equation 4.17 and Equation 4.18 for an explanation of variables. Firebaugh performed four

regressions following the same procedure as in Equation 4.18. The interaction term reflects different dollar-for-dollar returns for

foreign and domestic investment. The investment mix is measured by PEN2.
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The regression results cast doubts on the correctness of D&B's interpretation of the negative

slope for the PEN ratio as the sign for the PEN ratio coefficient is positive when the adjust-

ment term is included. According to Firebaugh, there is no evidence for harmful effects of
foreign capital for LDCs. While there seems to be no doubt that domestic capital yields higher

return than foreign capital, Firebaugh doubts that there are negative externalities associated
with foreign capital. That is, there is no evidence that foreign capital crowds out domestic

capital. Firebaugh emphasizes that, even if foreign capital reduces domestic capital, there

would still to be answer to what extent it does so and that there is still need to determine to
what extent the relative returns on foreign and domestic capital differ.

4.5.2 Dixon & Boswells reply to Firebaugh
Dixon and Boswell stick to their claim that there are negative externalities associated with

foreign capital investment. They reformulate their theory empirically and analytically to dem-

onstrate that Firebaugh's central results - that there are no negative externalities associated
with foreign capital investment - are wrong due to the misinterpretation of statistical interac-

tion. They even claim that Firebaugh's result, if correctly interpreted, provides evidence for
negative externalities and that penetration actually reduces domestic capital.

They support Firebaugh's opinion about the importance to control for the relative size of do-

mestic and foreign capital to get a clear picture of differences in productivity. Contrary to
Firebaugh's criticism they emphasize that they did control for these relative shares in their

model25, accomplished by controlling for the ratio of foreign to total capital stock (by includ-

ing the PEN2 measure). Firebaugh's argument to dismiss negative externalities is based on
non-significant penetration estimates. But D&B think that Firebaugh misinterprets the esti-

mated results for PEN2 and the total investment rate because he transformed the previously
additive equation into a non-additive equation by including the PEN2 measure, the total in-

vestment rate and the adjustment term (which is the product of PEN2 and the total investment

rate)26. The results of a non-additive specification must be interpreted differently from ordi-
nary additive models, because the observed estimates for the constituent terms apply only

when the other constituent variable equals zero (Dixon and Boswell 1996b, p. 578). By rear-
ranging the terms in Equation 4.19 - resulting in Equation 4.21 - they demonstrated that in the

new equation the effects attributed to PEN2 are no longer carried solely by the adjustment

term (β3) alone but by β2 and β3.

                                                  
25 See Equation 4.14 in this text for the model setup.
26 See Equation 4.18 in this text.
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Equation 4.21

€ 

y1977
y1965

12 −1
 

 
 

 

 
 ×100 = β0 + β1γ I + β3 + β2γ I × PEN2[ ] × P + β5 ln(E)

Equation 4.21: Equals Equation 4.19 but terms are rearranged to demonstrate that the effects attributed to PEN2 must not

solely be carried by β3. There is only one control variable: energy production. The same key substantive conclusions about in-

vestment effects can be reached whether the other control variables are included or omitted.

The PEN2 effects is only then solely carried by β3 if total investment rate equals zero. But a

total investment growth rate of exactly zero is very unlikely and none of the countries' total

investment growth rate in the sample equals zero. D&B's assumption is that, if the investment
rate rises, so does the weight of the negatively signed β2 until it eventually exceeds the posi-

tively signed β3 and therefore produces a negative net effect for PEN2. According to D&B,

this happens at a relatively low investment rate of 4.3%, a value exceeded by 80% of the
cases in the sample. In many cases this conditional PEN2 effect is quite small compared to its

conditional standard error. However, if investment rates reach 8%, the conditional PEN2 ef-
fect exceeds twice the value of its conditional standard error (pp. 578-579)27. The penetration

effect is obviously transformed into a conditional effect that varies according to the level of

investment and does not disappear as Firebaugh concluded.
D&B suggest to interpret the effects of investment rates as a function of penetration28. For that

purpose, the terms in the equation have to be rearranged once more to reflect the reverse rela-
tionship between PEN2 and total investment rate.

Equation 4.22

€ 

y1977
y1965

12 −1
 

 
 

 

 
 ×100 = β0 + β1 + β2P[ ] × γ I + β3P + β4 ln(E)

Equation 4.22: The terms are now rearranged to reflect that the effects of the investment rates.

The growth effects of total investment are diminished by rising penetration because of the

weight of the negatively signed β2 estimate. That is, the more penetrated a country the less

productive its overall investment. According to D&B, this effect can only become negative if

                                                  
27 The average investment rate in the sample is 6.7%, the maximum 16.2%.
28 Before PEN2 was a function of the effects of total investment rate.



Raphael Schaub Lizentiatsarbeit Soziologie, Universität Zürich

53

more than one-third of all capital is foreign owned (when β2 becomes larger than β1)29. This is

a fairly relevant observation, as it indicates, that foreign capital penetration can somehow in-

hibit or even block productivity of total investment. However, it does not reveal if penetration

does equally condition the productivity of either domestic or foreign capital investment or if
one is affected more than the other. To overcome this lack of clarity, D&B introduce product

terms consisting of foreign and domestic investment rates, each multiplied by foreign capital

penetration30.

Equation 4.23

Foreign investment rate:

€ 

y1977
y1965

12 −1
 

 
 

 

 
 ×100 = β0 + β1 P × γ I F[ ] +β 2P + β3γ I F + β4γ I D + Σβ iControls

Equation 4.24

Domestic investment rate:

€ 

y1977
y1965

12 −1
 

 
 

 

 
 ×100 = β0 + β1 P × γ I D[ ] +β 2P + β3γ I F + β4γ I D + Σβ iControls

Equation 4.23 and Equation 4.24: The investment is entered separately as domestic respectively foreign investment instead as

total investment into the equation. Each model has been calculated once using the PEN2 measure for P and once PEN3. Con-

trols are market size, exports and log(y1965).

Their finding is that growth effects of foreign investment are not a function of penetration

(Equation 4.23). But the corresponding model with the domestic investment rate (Equation

4.24) reveals that foreign penetration does condition the productivity of domestic investment.
That is, an increase in foreign ownership is associated with declining returns to growth. This

finding holds whether PEN2 or PEN3 is included as PEN measure.

                                                  
29 From my point of view D&B denote the wrong coefficients. According to D&B “another rearrangement of terms in the equation
illustrates this symmetry [of reverse relationship] by decomposing investment effects into β1 plus β3 weighted by levels of pene-
tration. [...] It is evident that, as penetration rises, the negatively valued estimate for the product term (β3) now diminishes the
growth effects of overall investment rates” (p.579). I think instead of β3 they mean β2.
30 Introducing separate adjustment terms allows to avoid problems of colinearity. Firebaugh introduced a single adjustment term
(interaction term) into D&B's original model (that is Equation 4.14 in this text) to control for differing returns to domestic and for-
eign capital. But, according to D&B (p. 580) the adjustment term does not capture the interaction between differing returns and
penetration as the adjustment term is a product of PEN and total investment and not of PEN and domestic investment respec-
tively foreign investment.
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D&B claim that their findings prove that capital dependency cannot simply be interpreted as

merely differential productivity. The highest productivity levels are associated with the largest

share of domestic capital, while the productivity of foreign investment remains fixed, irre-
spective of the relative size of the share of foreign ownership. This result is inconsistent with

Firebaugh's claim that the negative effects of foreign penetration amount only to a reduced
economic growth rate, solely due to differential productivity of domestic and foreign capital.

And this actually means, that foreign penetration has an effect on domestic capital formation.

4.6 Indra de Soysa & John R. Oneal
Indra de Soysa & John R. Oneal (1999) presented a reanalysis of Firebaugh’s (1992; 1996)

and Dixon & Boswell’s (1996a; 1996b) studies in the American Sociological Review31. Their
results contradict Firebaugh's as well as Dixon & Boswell's findings. Instead of using the

PEN-data set, de Soysa & Oneal (henceforth DSO) used latest data available from the United

Nations and World Bank to compile a sample of 114 countries, which cover the time period
from 1980 to 1991. In this sample, 97 countries are less developed countries. Firebaugh and

D&B used a sample that covered the years from 1967 to 1973 with 76 LDCs. DSO calculate
the investment rate as suggested by Firebaugh (1992, p.109) as a simple percentage change in

foreign or domestic stocks in constant dollars over a particular time period and as an annual

compound growth rate (de Soysa and Oneal 1999, p. 770):

Equation 4.25

€ 

γ I% =
K1990 −K1980

K1980

 

 
 

 

 
 ×100

Equation 4.26

€ 

γ I ann =
K1990
K1980

10 −1
 

 
 

 

 
 ×100

Equation 4.25 and Equation 4.26: See text to Equation 4.4 and Equation 4.5 for explanations.

                                                  
31 The following explanations are based on de Soysa& Oneal's article in: de Soysa, I. and J. R. Oneal (1999). “Boon or Bane?
Reassessing the Productivity of Foreign Direct Investment.” American Sociological Review 64 (October): pp. 766-782.
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DSO run a total of four regressions using Firebaugh's measures for foreign investment rate re-

spectively domestic saving rate. DSO’s findings for the replication of Firebaugh's simple re-

gression equation (Equation 4.27) are similar to those in Firebaugh's article (1992). This holds
independent from the way the investment rate is calculated and the sample composition (all

countries or only the LDCs).

Equation 4.27

€ 

y1991
y1980

11 −1
 

 
 

 

 
 ×100 = β0 + β1γ I F + β2γ I D + β3 log(Y1980) + β4OPEN + β6 log(y1980)

Equation 4.27: N = 114 countries. The control variables are the natural logarithm of GDP as of 1980 as the size of economy real

GDP using purchasing power parities. The did use not energy consumption because the amount of energy used does not pro-

vide information how efficiently it was converted into output), openness measured as ratio of trade to GDP (instead of export)

and the natural logarithm of GDP per capita as of 1980

The results for the replication of D&B's penetration effect model (Equation 4.28) are different

from D&B's results. Their results indicate no significant effect of FDI on economic growth

for the selected time range. That is, there is no evidence for negative externalities. DSO in-
cluded domestic capital penetration, measured as ratio of capital from domestic sources to

GDP, as a modification of the model.

Equation 4.28

€ 

y1991
y1980

11 −1
 

 
 

 

 
 ×100 = β0 + β1P + β2γ I F + β3γ I D + β4 log(Y1980) + β5OPEN + β6 log(y1980) + β7PENDom

Equation 4.28: N = 97 countries (LDCs only). The control variables are the natural logarithm of GDP as of 1980 as the size of

economy, openness measured as ratio of trade to GDP (import+export/GDP), the natural logarithm of GDP per capita as of

1980, and the domestic capital penetration
32

 denoted by PENDom. P denotes either PEN2 or PEN3, which were defined earlier.

DSO assume that the differences between their and D&B's findings may be the result of a

change in the nature of FDI compared to the earlier period analyzed by D&B and subse-

quently a change of its effects on economic growth on the one hand and due to differing qual-
ity of data on the other hand. They point out that there has been a shift from foreign invest-

                                                  
32 Domestic capital penetration =  

€ 

KD1980

GDP1980

 

 
 

 

 
 ×100
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ments in extractive industries to manufacturing and services between 1967 and 1980, result-

ing in possibly more beneficial links between foreign enterprises and the host economies (de

Soysa and Oneal 1999, p. 774).
So far, DSO’s replication of previous research supports Firebaugh’s findings of differential

productivity of capital and rejects D&B's assumption of negative externalities of foreign
capital. According to DSO, foreign capital would only adversely affect economic growth if it

“were less productive and displaced domestic capita” (p. 775, emphasis in italics in original).

However, DSO doubt that foreign capital is less productive than domestic capital. The coeffi-
cients of foreign and domestic investment rates cannot be directly compared because the two

kinds of capital differ in absolute dollar values and therefore, an equal change in investment

rates in percentage does not equal the change measured in absolute dollar values. This is be-
cause domestic capital outscores foreign capital in absolute dollar value by a ratio of 13:1 (p.

775). That is, an increase of 1% of domestic capital adds 13 times more to the total capital
stock than does foreign capital. For a correct interpretation of the regression results, the re-

gression coefficient for the foreign investment rate must be multiplied by 13. For a better un-

derstanding: The regression coefficient for DSO's replication of Firebaugh's model is 0.25 for
the annualized domestic and 0.051 for annualized foreign investment rate. An increase of 1%

in domestic investment boosts growth by 0.25 percent and analogous 0.051 percent for for-
eign investment. But as the ratio of domestic to foreign capital is 13:1, a 1% increase in for-

eign investment does actually boost growth by 0.66% (13x0.051=0.66) instead of 0.051%.

These results indicate that foreign investment is even 2.6 times more productive than domes-
tic investment. The authors do not make any assumption on the reasons of this surprising out-

come, though it would be of great interest to find the causes for this differential productivity.
In a second step of their empirical analysis, they address the question, if on the one hand for-

eign investment attracts, displaces or does have no effect on domestic investment and on the

other hand, if domestic investment encourages or discourages foreign investment. According
to their findings, a long-run effect of a permanent increase in the rate of foreign direct invest-

ment is to increase the flow of domestic capital by factor 2.89, while the long-run effect of
domestic investment is only 0.17 (pp. 776-778). That is, FDI is not only 2.6 times more pro-

ductive than domestic investment, but does also significantly foster domestic capital. Based

on these results DSO conclude that domestic and foreign capital are not rival but comple-
mentary (p. 778).
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5 ECONOMIC GROWTH THEORY

5.1 Introduction
This section provides a comprehensive description of the most prominent model of economic

growth theory, the Solow-model. An extension of this model will later be used to derive a re-
gression equation for the empirical analysis. Economic growth theory thereby serves as a

methodology to develop an appropriate regression equation for the analysis at stake. The So-
low-model and other models of economic growth theory have extensively been tested and

provide an interesting methodological approach for the development of models in sociology.

A comprehensive presentation of the Solow-model with the necessary explanations on how
the basic equations can be derived and on which assumptions they are based is hard to find.

The following section provides not only the necessary knowledge on how the Solow-model
can be used for a statistical analysis and for the subsequent formulation of the empirical

model but also bridges the gap in the illustration of this model in textbooks.

5.2 Neoclassical growth theory
To explain the long-term development of the economy has been one of the main interest of

economic theory. The wealth of nations and the discrepancies between the standard of living
between nations result from a development process that started in the past. Some countries

have been successful in increasing their real per capita incomes like for example South Korea

or Taiwan, while others see a decline of their real per capita income like for instance countries
in the sub-Sahara zone. Researchers in macro-economic theory developed mathematical mod-

els in order to explain economic development respectively economic growth. The aim of these

models is to explain long-term growth and long-term trends in economic development, while
using only few determinants (Bretschger 1998).

First neoclassical growth models have been developed by Solow (1956) and Swan (1956).
Taking growth rates of savings and population as exogenously determined, Solow and Swan

showed that these variables could explain long-run levels of income per capita in market

economies. The inherent logic of the model proposes that the higher the saving rate the richer
the country and the higher the population rate and therefore, the faster the growth of popula-

tion the poorer the country. Up to this time economic models based on general equilibrium
theory have been dominating in economic theory. In these models the product space and tech-

nology were given. Firms were merely considered as placeholders for technological possibili-
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ties that were available to everyone. There were no specific assumptions about perfect com-

petition.

Neoclassical growth theory stresses that the basic prerequisite to sustain a positive growth rate
of output per capita in the long run, are continual advances in technological knowledge in the

form of new goods, new markets and new processes. Thus, economic growth involves a two-
way interaction between technology and economic activity, that is, technological progress

transforms the very economic system that creates it (Aghion and Howitt 1998, p. 1). Without

any technological progress the effects of diminishing returns would cause economic growth to
cease, a proposition that can be demonstrated using a model developed by Solow and Swan.

New growth theory is especially relevant when research focuses on developing countries.

Traditional growth models assumed that labor must be thought as homogenous, that is, any
unit of labor can be exchanged with any other unit. New growth theories assume that labor is

not homogenous and that there are differences in quality between labor units and that these
differences in quality affect productivity of physical capital. Subsequently, human capital was

included into the models to account for potential differences in productivity.

The introduction to neoclassical growth models in the next part of this section does mainly
draw form literature by Aghion & Howitt (1998), Mankiw, Romer and Weil (1992), David

Romer (1996), Barro & Sala-i-Martin (1995), and Bretschger (1998). For better readability
the exact sources are not always indicated.

5.2.1 The basic model setup
A basic neoclassical model is based on an aggregated production function exhibiting constant
returns in labor and reproducible capital. In a very simplified setup the production function

can be written as a function of capital alone: Y=F(K), where Y denotes output and K capital.
All other factors are given. The first assumption is that capital and labor are fully and effi-

ciently employed. The problem in this proposition is that there are diminishing returns to the

accumulation of capital as a theoretically infinite equipment of people with the same capital
goods without inventing new uses of the capital results sooner or later in redundancy with few

exceptions. The marginal product of capital is strictly decreasing in the stock of capital. For-
mally expressed this means: ′ F (K) > 0  (the first derivative is positive (=positive slope)) and

′ ′ F (K) < 0 (second derivative is negative, that is, there is a maximum and the slope is dimin-

ishing (=marginal product)). The only driving force for capital growth is capital accumulation,

as population growth and technological change are assumed to be absent. This actually means
that output can only grow if the stock of capital increases. As in real life people save a frac-
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tion s of their gross income Y, and a fraction δ  of the capital stock disappears as a result of

depreciation. The saving rate s and depreciationδ  are assumed to be constant in the model.

The amount of capital in existence at a given date determines the rate of change of the capital
stock at that date. The steady-state is reached when savings equals depreciation referred to as

unique stable, stationary state of the economy. When savings are bigger than depreciation,
then the capital stock will be increasing. When savings are smaller, then the capital stock de-

creases. When capital is scarce then, it is very productive. As a consequence, national income

will be large in relation to the capital stock, which will induce people to save more to offset
the wear and tear on existing capital. Increased saving causes the capital stock to rise, so does

the national income Y. Because of diminishing returns, national income will grow slower than

the stock of capital, that is, savings do also grow slower than depreciation. Where deprecia-

tion catches up with savings, the stock of capital will cease rising at the level K* . In the ab-
sence of population growth and technological change, diminishing returns will eventually re-

duce economic growth to zero. Output will reach its stationary level exactly then, when K

reaches its stationary level K*  so that 

€ 

Y * = F(K*). Any attempt to increase growth by simply

encouraging people to save more will therefore fail and will have no long-run effects on the

growth rate.

5.2.2 Fundamental dynamic equation for the capital stock

The neoclassical growth model by Solow (1956) is the usual starting point for nearly every
analyses of growth. The Solow-model can be divided into three parts: An aggregated saving

function, an aggregated production function and an aggregated finance sector. The base model

has only two inputs - physical capital and labor (technology will be added later). The aggre-
gated production function is as follows:

Equation 5.1

€ 

Y (t) = F(K(t)),L(t))

Equation 5.1 can also be formulated as a Cobb-Douglas production function instead of an ag-
gregated production function where α  denotes the physical capital's share in income.

Equation 5.2

€ 

Y (t) = K(t)αL(t)1−α | while 0 < ∝ <1
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Y(t) denotes the flow of output produced at time t. The production function depends on time t

to reflect the effects of technological progress (not yet introduced), that is, the same amount

of labor and physical capital yield higher output today than it did for example fifty years ago.
K(t) denotes physical capital and L(t) is labor. Labor equals population, which grows at an

exogenously given exponential rate n.

Equation 5.3

€ 

L(t) = L(0)entL(t)

We assume a closed economy, where output equals income and where savings S(t) equal the

amount invested I(t). The saving rate s(t) is given exogenously. Further, capital and labor in
production can each be substituted vice versa. There is perfect competition and constant re-

turns to scales are assumed. As in reality capital can wear out, in the model denoted by a con-

stant depreciation rate δ (δ > 0).

A production function is neoclassical if the following three properties are satisfied:

1. K > 0 and L >0. F (·) must exhibit positive and diminishing marginal products with re-

spect to each input
2. F(·) exhibits constant returns to scale

3. The marginal product of capital (or labor) approaches infinity as capital (or labor) goes to

zero and approaches zero as capital (or labor) goes to infinity.

The last condition is part of the Inada-conditions, which can be expressed mathematically:

€ 

′ f > 0, 

€ 

′ ′ f < 0 --> the slope of the curve for y = f(k) is positive and decreasing.

€ 

′ f (0) =∞ --> the slope will be infinite when K equals zero.

€ 

′ f (∞) = 0 --> the slope will equal zero when K is infinite.

The condition of constant returns to scale implies that output can be written as Equation 5.4.

Dividing this equation by L allows to express the production function in an intensified form
Equation 5.5.

Equation 5.4

€ 

Y (t) = (K(t),L(t))

€ 

Y (t) = L(t) ⋅ F(K(t) /L(t),1) = L ⋅ f (k) | divide by L(t)
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Equation 5.5

€ 

y(t) = f (k(t)) | while  

€ 

k(t) =
K(t)
L(t)

 and 

€ 

y(t) =
Y (t)
L(t)

or expressed as per capita production function in a Cobb-Douglas case.

Equation 5.6

€ 

y(t) = k(t)α

Saving function
People in this economy save a constant fraction of output s·Y(t) = S(t). As mentioned earlier,

saving equals investment, S(t) = I(t). Equation 5.7 combines the production function, the

saving function and financing function of the model. A dot on top of variable expresses dif-
ferentiation with respect to time:

Equation 5.7

  

€ 

S(t)
1.

{  =  s ⋅Y(t)
2.

1 2 3  =  s ⋅ F(K(t), L(t))
3.

1 2 4 4 3 4 4  =  I(t)+  dK(t)
4.

1 2 4 3 4  =  ˙ K (t)+  dK(t)
5.

1 2 4 3 4 

Equating the third and last term of the equation above in Equation 5.8:

Equation 5.8

€ 

s ⋅ F(K(t),L(t) =  ˙ K (t)+dK(t) | divide by L and rearrange

Equation 5.9

€ 

˙ K (t)
L(t)

= s ⋅ f (k(t))−δk(t) | substitute the left hand side:

 

€ 

˙ k (t) =
d(K(t) /L(t))

dt
=

˙ K (t) ⋅ L(t)
L(t)2 −

K(t) ⋅ ˙ L (t)
L(t)2

˙ K (t)
L(t)

= ˙ k (t) +
K(t) ⋅ ˙ L (t)

L(t)2
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Equation 5.10

€ 

˙ k (t) +
K(t) ⋅ ˙ L (t)

L(t)2 = s ⋅ f (k(t))−δk(t) | resolve left hand side and rearrange:

 

  

€ 

K(t) ⋅ ˙ L (t)
L(t)2 =

˙ L (t)
L(t)

n
{

⋅
K(t)
L(t)

= nk(t)

rearranging the equation and substituting with the growth rate terms results in

Equation 5.11

€ 

˙ k (t) = s ⋅ f (k(t))− (n + δ) ⋅ k(t)

and Equation 5.11 expressed in Cobb-Douglas form:

Equation 5.12

€ 

˙ k (t) = s ⋅ k(t)α − (n + δ) ⋅ k(t)

Equation 5.11 is the fundamental equation of the Solow-Swan model. This non-linear equa-
tion only depends on k(t). The term (n+δ) can be thought of as the effective depreciation rate

for the capital/labor ratio, k(t)=K(t)/L(t). If the saving rate, s, decreases to zero, then k(t)

would likewise decline partly due to the depreciation of K(t) at the rate δ and partly due to the

growth of L(t) at the rate n (Barro and Sala-i-Martin 1995, p. 18).

Figure 5.1 illustrates the curves for the production function y(t) = f(k(t)), the investment
function s·f(k(t)) and for the effective depreciation (n+δ)·k. The curve for s·f(k(t)), gross in-

vestment, looks very much like the production function, but is somewhat lower due to the

multiplication by the positive fraction s. The course of the curves are as implied by the Inada-

conditions. Both, the production function as well as the investment function start from the
origin (as f[0] = 0) and both have a positive and decreasing slope. Consumption per person,

denoted by c, equals the vertical distance between the s·f(k(t)) and the f(k(t)) curve.
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Figure 5.1

(n+δ)·k is effective depreciation, also denoted as

break-even investment. s·f(k) is gross investment,

also denoted as actual investment.

At the intersection of the effective depreciation line

and the actual investment curve, depreciation and

investment are equal, hence this is the steady

state of the economy, where all per capita magni-

tudes are constant and the levels of K, C, and Y

grow at the rate n of the population.

5.2.3 Steady state
The steady state is defined as the situation where the various quantities grow at constant rates.

For the Solow-Swan model, this is exactly where the investment function equals the effective

depreciation of K. Graphically illustrated this is, where in Figure 5.1 the curve of the invest-
ment function intersects the straight line of effective depreciation of K(t) (for k ≥ 0). For the

steady state k(t) is denoted as k*. Equation 5.13 follows from Equation 5.11, where 

€ 

˙ k = 0.

Equation 5.13

€ 

s ⋅ f (k*) = (n + g) ⋅ k*

Or in the Cobb-Douglas form pursuant to Equation 5.12, the equation for the steady state can

be solved as follows

Equation 5.14

€ 

s ⋅ kα = (n + g) ⋅ k* |  rearrange

€ 

k*(1−α ) =
s

(n + δ)
|  

€ 

1−α
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Equation 5.15

€ 

k* =
s

(n + δ)
 

  
 

  

1/(1−α )

In the steady state, per capita output and per capita consumption are also constant since k(t) is
constant, that is, k(t), y(t) and c(t) do not grow in the steady state.

Equation 5.16

€ 

y* = f (k*)

Equation 5.17

€ 

c* = (1− s) ⋅ f (k*)

As the per capita magnitudes are constant in the steady state, the levels of capital, output and
consumption - K(t), Y(t) and C(t) - grow only at the rate of population growth, n. Changes in

s, n or δ have effects on the per capita levels of the various quantities in the steady state. For

example, an increase in s results in an upward shift of the investment curve and therefore in a

higher steady state level. And an increase in n or δ moves the (n+δ)·k(t) line upward and sub-

sequently leads to a lower steady state level (Barro and Sala-i-Martin 1995, p. 19).
This Solow-model can only explain the growth rate of an economy on its path to the steady

state, but not beyond. Only the introduction of an exogenous technology factor can lead to an
increase of Y(t). It is important to note that changes in the level of technology, which has not

been introduced yet, in s, n and δ do not affect the steady state growth rates of per capita out-

put, capital and consumption, all of which are equal to zero. The accumulation of physical

capital cannot account for either the growth over time in output per person nor the geographic
differences in output per person. Therefore, this model cannot provide explanations of the

determinants of long-run per capita growth (Romer 1996, p.19).

5.2.4 Including Technological Progress

The Solow-model without a technology factor might not be suitable to explain long-run per

capita growth. However, it explains the transition path to the steady state determined entirely
by exogenous variables. The observed long-run growth in output per person can only be ex-
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plained if a technological change is assumed - a factor that continually offsets the dampening

effect of diminishing returns and subsequently enables the economy to grow in per capita

terms in the long-run. Therefore, income of an economy on its steady state growth path can
only be increased if technological progress is added as an additional exogenous variable to the

model, denoted by A. A(t) is a productivity parameter that reflects the current state of techno-
logical knowledge, which grows at the constant exponential rate g.

Equation 5.18

€ 

A(t) = A(0)egt

Extending Equation 5.1 by the additional technology factor results in Equation 5.19:

Equation 5.19

€ 

Y (t) = A(t) ⋅ F(K(t),L(t))

Labor and capital augmenting technological progress

Technology is generally improved by activity in research and development done by for exam-

ple universities. For the Solow-model it is assumed that technology improves exogenously
and not through research and development financed by the government or private enterprises

of this economy. Which factors are affected by the technological progress introduced into the

model? Technological progress can lead to a reduction in the relative amount of labor input to
produce the same output or to a reduction in the relative amount of capital input to produce

the same output - the former often referred to as labor-saving and the later as capital-saving

technological progress. Technological progress, like an invention for instance, that does not

save relatively more of neither labor nor capital is called neutral or unbiased (Barro and Sala-

i-Martin 1995, p. 133). Generally speaking, that is, technological progress is neutral if more
output can be produced without increasing the amount of inputs. There are three popular defi-

nitions of neutral technological progress: The neutral technological progress by Hicks, by

Harrod and by Solow (Barro and Sala-i-Martin 1995; Bretschger 1998).
According to Hicks, technological progress is neutral if the ratio of marginal products remains

unchanged for a given capital-labor ratio, k(t)=K(t)/L(t).
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Equation 5.20

€ 

FK ,0
FL,0

=
FK ,t
FL ,t

= constant

FK,t for instance denotes the marginal product of K at time t. Hicks neutral implies a constant
distribution of income for the two factors over time. The production function for Hicks neu-

tral is as in Equation 5.21 where A(t) represents an index of the state of technology.

Equation 5.21

€ 

Y (t) = A(t) ⋅ F(K(t),L(t))

But it is also possible that income is unevenly distributed on these two factors. In this case the
effect of technological progress is not product-augmenting but factor-augmenting. Harrod de-

fines an innovation as neutral if the relative input shares, K·FK / L·FL , remain unchanged for a
given capital-output ratio v(t), where v(t) = K(t) / Y(t). The production function is as follows,

where A(t) represents an index of technology:

Equation 5.22

Y(t) = F(K(t), A(t)·L(t))

This form is called labor-augmenting technological progress. That is, technological progress

raises output in the same way as an increase in the stock of labor.

Solow defines an innovation as neutral if the relative input shares, L·FL / K·FK , remain un-
changed for a given labor to output ratio, L(t) / Y(t). That is, technological change is purely

capital augmenting if the marginal product of labor is unchanged for a constant labor to input
ratio, L(t) / Y(t).

Equation 5.23

€ 

Y (t) = F(A(t) ⋅K(t),L(t))

This production function is called capital-augmenting because a technological improvement

increases production in the same way as an increase in the stock of capital.
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Technological progress must be labor-augmenting
If a constant rate of technological progress is assumed, only labor-augmenting technological
change turns out to be consistent with the existence of a steady state. That is, only Harrods

concept of technological progress is compatible with the prerequisite of constant growth rates
of the various quantities in the long run.

Let γK denote the growth rate of capital K(t) and γY the growth rate of output Y(t).

Equation 5.24

€ 

γY = γK =
s
v

= constant

As the Solow-model assumes a constant saving rate, the condition in Equation 5.24 is only

met if v(t) is constant too. Subsequently, technological progress may not have any capital-

augmenting effect because this would result in an increase of the capital-output ratio v(t),

v(t)=K(t) / Y(t). From this follows that technological progress does only comply with the con-

cept of steady state if it is Harrod-neutral respectively solely labor-augmenting.
Technological progress in a Cobb-Douglas production function is a special case. Each Cobb-

Douglas production function with one of the three types of Hicks-, Harrod-, and Solow -
neutral technological progress can be transformed into a qualitatively equal function. The

Cobb-Douglas production function is therefore independent of the definition of technological

progress (Bretschger 1998, p.37).

Equation 5.25

Hicks:

€ 

Y ˜ = ˜ A Hi ⋅K
αL1−α

Equation 5.26

Harrod:

€ 

Y = Kα ⋅ (AHa ⋅ L)1−α = AHa
1−α ⋅Kα ⋅ L1−α = ˜ A Ha ⋅K

α ⋅ L1−α

Equation 5.27

Solow:

€ 

Y = (ASo ⋅K)α ⋅ L1−α = ASo
α ⋅Kα ⋅ L1−α = ˜ A So ⋅K

α ⋅ L1−α
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Cobb-Douglas form of the Solow-model with technology factor
There does not seem to be a consistent formulation of the Cobb-Douglas production function
including the technology factor. For example, Barro & Sala-i-Martin (1995) and Bretschger

(1998) use Equation 5.28 while Mankiw et al. (1992) and Aghion & Howitt (1998) use Equa-

tion 5.29. In this text the later is used, but the explanations above show that the deferring

functions are qualitatively equal.

Equation 5.28

€ 

Y (t) = A(t) ⋅K(t)α ⋅ L(t)1−α | while   0 < ∝ < 1

Equation 5.29

€ 

Y (t) = K(t)α ⋅ (A(t) ⋅ L(t))1−α

A(t)L(t) represents the number of effective units of labor. A(t) and L(t) are assumed to grow
exogenously at the rates g respectively n as expressed by Equation 5.3 and Equation 5.18.

That is A(t)L(t) grows at the rate n+g.

The per capita Cobb-Douglas form of Equation 5.19 can be derived from Equation 5.29 as
illustrated below, which results in Equation 5.30:

€ 

Y (t) = K(t)α (A(t)L(t))1−α

Y (t) = K(t)α ⋅ A(t)L(t)
A(t)L(t)[ ]α

Y (t)
A(t)L(t)

=
K(t)

A(t)L(t)
 

  
 

  

α

| rearrange

Equation 5.30

€ 

y(t) = k(t)α

Growth rate of the capital stock per effective unit of labor
The growth rate of the capital stock per effective unit of labor can be derived from the basic

equation. A(t)L(t) represents the number of effective units of labor, which grows at the rate
n+g. Let k(t) be the capital stock per effective unit of labor, that is k(t)=K(t)/(A(t)L(t)). Analo-

gous, y(t) is income per effective unit of labor, y(t)=Y(t)/(A(t)L(t)). Each economy saves an
amount S(t) of its income Y(t), while sK denotes the fraction of Y(t) that is saved (resp. in-
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vested), that is S(t)=sKY(t). And as in the model without the technology factor, δ denotes the

constant depreciation rate of capital. A dot over variables denotes differentiation with respect

to time.

€ 

˙ K (t) = S(t) −δK(t)
˙ K (t) = sK ⋅Y (t) −δK(t)

˙ K (t)
A(t)L(t)

= sK ⋅
Y (t)

A(t)L(t)
−δ

K(t)
A(t)L(t)

|   while  

€ 

S(t) = sKY (t)

Equation 5.31

€ 

˙ K (t)
A(t)L(t)

= sK ⋅ f (k(t))−δk(t)

Solving the left hand side of Equation 5.31

For rephrasing the left hand side of Equation 5.31 consider the following:

€ 

˙ k (t) =
d K(t)

A(t)L(t)
 

  
 

  

dt

  

€ 

˙ k (t) =
˙ K (t) A(t)L(t)[ ]

A(t)L(t)[ ]2 −
K(t) A(t)L(t)[ ]

⋅

A(t)L(t)[ ]2

=
˙ K (t)

A(t)L(t)
−

K(t)
A(t)L(t)[ ]2 A(t) ˙ L (t) + ˙ A (t)L(t)[ ]

=
˙ K (t)

A(t)L(t)
−

K(t) A(t) ˙ L (t)[ ]
A(t)L(t) × A(t)L(t)

−
K(t) ˙ A (t)L(t)[ ]

A(t)L(t) × A(t)L(t)

=
˙ K (t)

A(t)L(t)
−

K(t)
A(t)L(t)

×
˙ L (t)
L(t)

= n
{

−
K(t)

A(t)L(t)
×

˙ A (t)
A(t)

= g
{

=
˙ K (t)

A(t)L(t)
−

K(t)
A(t)L(t)

× (n + g)

Equation 5.32

€ 

˙ K (t)
A(t)L(t)

= ˙ k (t) +
K(t)

A(t)L(t)
× (n + g)
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Substituting the right hand side of Equation 5.32 into Equation 5.31 and solving for 

€ 

˙ k (t) re-

sults in the equation for the growth rate of the capital stock per effective unit of labor, Equa-

tion 5.33:

€ 

˙ k (t) +
K(t)

A(t)L(t)
(n + g) = sK y(t) −δk(t) | rearrange

Equation 5.33

€ 

˙ k (t) = sK ⋅ y(t) − k(t)(n + g + δ)

This equation can also be written in Cobb-Douglas form by inserting Equation 5.30 into
Equation 5.33:

Equation 5.34

  

€ 

˙ k (t) = sK ⋅ k(t)α
Term1

1 2 4 3 4 
− k(t)(n + g + δ)

Term2
1 2 4 4 3 4 4 

Equation 5.34 is the fundamental equation of the basic textbook Solow-model.

Term 2 of Equation 5.34 can be thought of as the effective depreciation rate of the capital-

labor ratio. Equation 5.33 (resp. Equation 5.34) implies that a steady state value k* is reached

if term1 and term2 are equal in magnitude. This condition can be mathematically expressed as

follows:

Equation 5.35

€ 

sK ⋅ k(t)
α = k(t)(n + g + δ)

If 

€ 

˙ k (t) = 0 , then k(t) is constant - and therefore denoted as k* - and K(t) grows at the constant

rate (n+g+δ). The steady state capital-labor ratio is related positively to the rate of savings

and negatively to the rate of population growth. The central predictions of the textbook So-

low-model concern the impact of saving and population growth on real income (Mankiw,
Romer, and Weil 1992, p. 410, henceforth MRW). For empirical purposes, the steady state of

per labor income can be calculated by first solving Equation 5.35 for k*, which results in

Equation 5.36:
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Equation 5.36

€ 

k* =
sK

n + g + δ

 

 
 

 

 
 

1
1−α

To find the steady state of income, Equation 5.36 is substituted into the production function

(Equation 5.29):

€ 

Y (t) = A(t)L(t) × sK
n + g + δ

 

 
 

 

 
 

1
1−α

 

 

 
 

 

 

 
 

α

× A(t)L(t)[ ]1−α

Taking logs and solving for logged per labor income results in Equation 5.37:

€ 

ln(Y (t)) =α ln A(t)L(t) × sK
n + g + δ

 

 
 

 

 
 

1
1−α

 

 

 
 

 

 

 
 + (1−α)ln(A(t)L(t))

=α ln(A(t)L(t)) +
α
1−α

ln sK
n + g + δ

 

 
 

 

 
 + ln(A(t)L(t) −α ln(A(t)L(t))

= ln(A(t)L(t)) +
α
1−α

ln(sK ) −
α
1−α

ln(n + g + δ)

€ 

ln(Y (t)) − ln(L(t)) = ln(A(t))+ α
1−α

ln(sK ) −
α
1−α

ln(n + g + δ) |  while A(t)=A(0)egt

Equation 5.37

€ 

ln Y (t)
L(t)
 

  
 

  
= ln(A(0))+ gt +

α
1−α

ln(sK ) −
α
1−α

ln(n + g + δ)

MRW (1992, pp. 410-411) argue that the term ln(A(0)) not only reflects technology, but also

resource endowment, climate, institutions, and so on. Due to this assumption it may differ
across countries. For the empirical analysis based on this equation they suggest that ln(A(0))

= a + ε, while a is a constant and ε is a country specific shock. Logarithmic income per labor

at a given time – MRW suggest time 0 for simplicity – is as follows:
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Equation 5.38

€ 

ln Y (t)
L(t)
 

  
 

  
= a +

α
1−α

ln(sK ) −
α
1−α

ln(n + g + δ) + ε

This is the empirical specification MRW use for their own empirical analysis of the basic

Solow-model. The term gt in Equation 5.37 equals zero because t=0. It is assumed that sK, n
and g are independent of ε and that δ is constant across countries33.

For this analysis, which will include FDI as an additional input factor, the same empirical

specifications will be assumed as MRW applied for the basic Solow-model. That is an equa-

tion of the basic Solow-model including FDI should be of a similar structure as Equation

5.38.

5.3 Absolute and conditional convergence

Absolute convergence takes place when poorer countries grow faster than richer ones and

conditional convergence when a country grows faster the further it is from its steady state.

The concept reflects the transitional dynamics of the model, though the assumptions made for
a model with absolute or conditional convergence differ significantly. For the reason of sim-

plicity one can consider only two countries with the same production function, the same tech-
nology and with the same values for the parameters s, n, and δ  that determine the steady state

capital to labor ratio. Thus, the economies have the same steady state level k* and y*. The only

difference between the two economies is the initial quantity of capital per person. The model
implies that the country that begins with the lower level of output per capita has a higher

growth rate of output per capita. The hypothesis for this model with absolute convergence is

that the two countries' levels of output per capita will tend to converge. Empirical tests for this
hypothesis turn out far better when the sample includes a homogenous group of countries like

the OECD or the continental US-states, but absolute convergence does not apply for a hetero-
geneous sample (Barro and Sala-i-Martin 1995, pp. 25-30). To allow for heterogeneity, the

assumptions on equal parameter values and same steady state positions must be dropped. A

concept of conditional convergence with the assumption of differing steady states assumes
that an economy grows faster the further it is from its steady state value. When a homogene-

ous samples and a broad cross section of countries is empirically tested, the results are similar

                                                  
33 MRW argue that there is no reason to expect δ to vary and that data on this variable could be hardly obtained.
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to those in the model with absolute convergence (Barro and Sala-i-Martin 1995; Mankiw

1995). But again the model does not predict convergence in all circumstances. That is, a poor

country may grow at a slower rate than a rich country. In particular the model does not predict
the rate of convergence. Generally the predictions of convergence are twice the rate that actu-

ally occur (Mankiw 1995, p. 285). Growth rates can therefore vary from country to country,
either because of differences in parameter determining their steady state or because of differ-

ences in initial positions.

In a study by Mankiw, Romer and Weil (1992) the textbook Solow-model was tested with
reference to the disparities in economic growth observed between different countries. Under

perfect competition in the market of final goods and under the assumption of constant returns

to scale the coefficient α  and )1( α−  should equal the shares of capital and labor in income -

which the authors assumed to be about one third for α  for the US (Aghion and Howitt 1998;

Mankiw, Romer, and Weil 1992). Though the model proved successful for the regressions
explaining the variation in income, the estimated impacts of saving and labor force growth are

much larger than the model predictions for α . The results show that differences in saving and

population growth account for a large part of the cross-country variation in income per capita.
This contradicts the common claim that the textbook Solow-model "explains" cross-country

variation in labor productivity largely by appealing to variations in technologies (Mankiw,

Romer, and Weil 1992, pp. 413-415). While the observed variables in the model may be able
to account for most of the cross-country variation in real income, it could not predict the large

differences in the real world. MRW question the assumption that all countries operate with
the same production function. Poor countries do probably not only have low saving and high

population growth, but they may also lack advanced production technologies. Existing differ-

ences in the production function would indicate that poor countries must be using vastly infe-
rior technology to that of rich countries. The meaning of this assumption actually is that poor

countries could be producing much more output without increasing the quantities of their

capital or their labor. If this were the case, then the incentives to imitate technology used by
rich countries would be tremendous. But imitating technology is not necessarily easy. To

adopt the best available technology, an economy may need a skilled labor force (Mankiw
1995, pp. 283-284). This is a first argument that induces to think about the inclusion of human

capital into the production function. Second it is argued that there is little empirical support

for constant returns to physical capital. Long-run growth can not simply be driven by the rep-
lication of existing physical capital, such as plants and equipment like machines. As already

mentioned, technological change must play a significant role (Aghion and Howitt 1998, p.
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33). But beside technological change as an engine of growth, other factors affect productivity

and lead to the accumulation of other forms than physical capital: human capital. Human

capital generally denotes knowledge, skills, on-the-job-training etc. For a first test of an ex-
tended Solow-model with FDI, human capital is omitted as input factor. Later scientific

analysis based on such a model should include human capital.

5.4 Why an exogenous growth model?

Recent empirical research has demonstrated that an augmented Solow-model provides a fairly

good description of cross-country data on output per worker (see i.e. Grunlach 1995; Mankiw,
Romer, and Weil 1992; Murthy and Ukpolo 1999). It is to mention that modifications of the

standard augmented Solow model have led to an improvement of the empirical results. Of
course the exogenous growth model has its critics. One of the main arguments against the ex-

ogenous growth model (and especially the Solow-model) is that it cannot explain the persis-

tence of economic growth throughout most parts of the world. On the other hand it can ex-
plain international differences in growth rates as the result of convergence to different steady

states. With reference to endogenous growth it is argued that it does not significantly improve
empirical results compared to exogenous growth (i. e. Grunlach 1994; Mankiw 1995;

Mankiw, Romer, and Weil 1992). Therefore, an exogenous growth model is sufficient for this

research work.
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After all, there is no
more important topic in
economics than how to
raise the standard of
living of the world's
poor.

“When I went to graduate school, almost
30 years ago, I initially thought about spe-
cializing in development. After all, there is
no more important topic in economics than
how to raise the standard of living of the
world's poor. But in the mid-1970's, devel-
opment economics was just too depress-
ing to pursue. Indeed, it might as well have
been called non-development economics.
No third world nation had made the transi-
tion to advanced-country status since
19th-century Japan. Circa 1975 it seemed
that the club of nations with decent living
standards was no longer accepting new
members. Now we know that the club isn't
that exclusive, after all. South Korea and
several smaller Asian economies have
made a full transition to modernity. How
was this improvement achieved? […] I be-
lieve in free trade, […] not because I have
any fond feelings about multinational cor-
porations, but because every one of those
development success stories was based
on export-led growth. And that growth is
possible only if rising economies can ex-
pand into new markets. [T]he promise of
export-led growth has failed in too many
places. […] Latin nations have liberalized,
privatized and deregulated, with results
ranging from disappointing (Mexico) to
catastrophic (Argentina). Open world mar-
kets, it seems, offer the possibility of eco-
nomic development — but not an easy,
universal recipe. We are not, it turns out,
condemned to live forever on a planet
where only a small minority of the global
population has a decent standard of living.
Will this good news continue? Growing
tensions over world trade worry me [a]nd if
the major economic powers stop honoring
the rules that preserve open global mar-
kets, the chances of future development in
poor nations will be much reduced. But
none of this cancels the fact that over the
past 25 years more people have seen
greater material progress than ever before
in history. That's something to celebrate.”

Paul Krugman, Professor of Economics
and International Affairs at Princeton Uni-
versity in his New York Times column
(Krugman 2003)
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SECTION III

Model Extension and Empirical Results

6 EXTENDING THE BASIC SOLOW MODEL WITH FDI

6.1 Introduction
The Solow-model is a good framework for understanding the differences in the economic

well-being of nations. The Solow-model emphasizes that differences in savings, technological

progress and population growth explain cross-country differences in income per capita. For
this empirical analysis, the Solow-model is therefore an appropriate methodological and theo-

retical base.
The results of cross country statistical analysis based on the Solow-model can be improved if

the textbook Solow-model is extended by human capital. The model setup with human capital

is usually referred to as augmented Solow-model. For the purpose of this analysis a basic – or
textbook – Solow-model is used, which will be extended with foreign direct investment in-

stead of human capital. Foreign direct investment must reasonably be included into the model,

not only in regard to economics, but also in regard to the subject at stake. That is, a regression
equation derived from this extended model must provide a basis to assess the effects of for-

eign direct investment on economic growth. This is done by including the FDI stock into the
basic production function and by accounting for retained profits and reinvested earnings in the

saving function. The following part of this chapter discusses how FDI can be included into the

basic Solow-model and how a linear regression equation can be derived.

6.2 The Extended Model
The setup for the investment function and the basic production function of this extended So-
low-model is based on the ideas of Dr. Ottmar Edenhofer (Potsdam Institute for Climate Im-

pact Research).
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In this extended Solow-model the FDI stock is added to the basic production function as an

additional capital form. The model is a pragmatic approach to assess the effects of domestic

and foreign investment on economic growth. For an empirical analysis based on a Solow-
model it is assumed that the economies in the sample are in steady state. Since investments

yield larger returns in developing and transition countries than in industrialized countries,
capital from the latter flows to these poorer countries. This trend will eventually stop when

investments yield the same returns regardless where they are invested.

The production function
The foreign direct investment stock is denoted by Z(t). All other variables are the same as in

the basic Solow-model.

Equation 6.1

€ 

Y = F(K(t),Z(t),A(t)L(t))

This basic production function can also be written in Cobb-Douglas form and as per effective

unit of labor form:

Equation 6.2

€ 

Y (t) = K(t)αZ(t)β A(t)L(t)1−α−β

Equation 6.3

€ 

y(t) = k(t)α z(t)β

Growth rate of the physical capital stock per effective unit of labor
In the basic Solow-model savings, S(t), equal a certain share of income, sK, which is saved.
That is, 

€ 

S(t) = sKY (t) . It is assumed that there are returns to foreign direct investment and that

a share of these returns is reinvested in the host economy, while the other part is invested
elsewhere or skimmed off. The basic saving function can now be extended based on this as-

sumption.

Equation 6.4

€ 

SK (t) = sKY (t) − r ⋅ Z(t) + sZ ⋅ r ⋅ Z(t)
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The term 

€ 

r ⋅ Z(t)denotes the returns to the FDI stock expressed as the share r of the FDI

stock, while the term 

€ 

sZ ⋅ r ⋅ Z(t) denotes the share of returns to the FDI stock that is rein-

vested. This share of reinvested returns is denoted by sZ. A value of sZ=1 means that all re-

turns are reinvested.

The growth rate of the physical capital stock per effective unit of labor can be derived from

the basic production function. In principle, this is done in the same way as for the basic So-
low-model shown in the previous section. Change in the physical capital stock is expressed

by Equation 6.5.

Equation 6.5

€ 

˙ K (t) = SK (t) −δK(t)

Substituting Equation 6.4 into Equation 6.5 results in Equation 6.6

Equation 6.6

€ 

˙ K (t) = sKY (t) − r ⋅ Z(t) + sZ ⋅ r ⋅ Z(t) −δK(t)

As shown in the previous section, the left hand side of Equation 6.6 can be solved by first di-

viding the equation by the effective unit of labor and then derivate the left hand side in respect

to time, which results in Equation 6.7 (see 5.2.4):

€ 

˙ K (t)
A(t)L(t)

=
sKY (t)

A(t)L(t)
−

r ⋅ Z(t)
A(t)L(t)

+
sZ ⋅ r ⋅ Z(t)
A(t)L(t)

−
δK(t)

A(t)L(t)

Equation 6.7

€ 

˙ K (t)
A(t)L(t)

= ˙ k (t) + k(t)(n + g)

Insert Equation 6.7 and Equation 6.3 into Equation 6.6 (divide by A(t)L(t) first) and rearrange

to get the equation for the growth rate of the capital stock per effective unit of labor (Equation

6.8).
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€ 

˙ k (t) + k(t)(n + g) = sK y(t) − r ⋅ z(t) + sZ ⋅ r ⋅ z(t) −δk(t)

˙ k (t) = sK y(t) − r ⋅ z(t) + sZ ⋅ r ⋅ z(t) − k(t)(n + g + δ)

Equation 6.8

€ 

˙ k (t) = sK k(t)α z(t)β − r ⋅ z(t) ⋅ (1− sZ ) − k(t)(n + g + δ)

Equation 6.8 is the fundamental equation of this extended Solow-model with FDI. The rate of

change of the capital stock per effective unit of labor equals the sum of the right hand side

terms. In the steady state 

€ 

˙ k (t) equals zero and k(t) is constant, that is, k(t) = k*. This condition

is satisfied if the sum of these three terms equals zero as expressed by Equation 6.9.

Equation 6.9

€ 

sKk
αzβ = k(n + g + δ) + r ⋅ z ⋅ (1− sZ )

The steady state for the capital stock can now be determined by multiplying this equation by k
and solving for k*. The asterisk that usually denotes the steady state variables has been omit-

ted in this section for better readability:
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sKk
αzβ = k(n + g + δ) +

k
k
r ⋅ z ⋅ (1− sZ )

sKk
αzβ = k n + g + δ +

z
k
r ⋅ (1− sZ )

 

  
 

  

kα

k
=
n + g + δ +

z
k
r ⋅ (1− sZ )

sKz
β

Equation 6.10

€ 

k* =
n + g + δ +

z
k
r ⋅ (1− sZ )

sKz
β
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To see the models implications concerning the magnitude of the effects of change in saving

rates, Equation 6.10 can be inserted into Equation 6.2 to solve for the level of y(t) on the bal-

anced growth path expressed by y* (steady state).

Equation 6.11

€ 

Y (t) =
n + g + δ +

z(t)
k(t)

r ⋅ (1− sZ )

sKz(t)
β

 

 

 
 
 

 

 

 
 
 

1
α−1

⋅ A(t)L(t)

 

 

 
 
 
 
 

 

 

 
 
 
 
 

α

⋅ Z(t)β (A(t)L(t))1−α

Taking logs and rearranging the equation so that only ln(y) stands on the left hand side results
in Equation 6.12:

€ 

ln(Y (t)) =α ln(A(t)L(t)) +
α

α −1
ln
n + g + δ +

z(t)
k(t)

r ⋅ (1− sZ )

sKz(t)
β

 

 

 
 
 

 

 

 
 
 
+ β ln(Z(t)) + ln(A(t)L(t)) −α ln(A(t)L(t))−β ln(A(t)L(t))
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ln(Y (t)) =
α

α −1
ln n + g + δ +

z(t)
k(t)

r ⋅ (1− sZ )
 

 
 

 

 
 −

α
α −1

ln sKz(t)
β( ) + β ln(Z(t)) + ln(A(t)L(t))−β ln(A(t)L(t))
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ln(Y (t)) =
α

α −1
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r ⋅ (1− sZ )
 

 
 

 

 
 −

α
α −1
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ln(z(t)β ) + β ln(Z(t)) + ln(A(t)L(t))−β ln(A(t)L(t))

while   
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z(t)
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Z(t)

A(t)L(t)
⋅
A(t)L(t)
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α
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ln(z( t )β )
1 2 4 4 4 4 3 4 4 4 4 + ln(A(t)L(t))
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alter the signs of the fractions (multiply by –1) and rearrange:
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while
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A(t) = A(0) ⋅ egt

Equation 6.12
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Income per labor at a given time – for simplicity it is reasonable to choose time 0 – is as ex-

pressed by Equation 6.13:

Equation 6.13
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Analogous to MRW (1992, pp. 410-411), it is assumed that the marked term in this expres-

sion, Term1, equals a constant a plus a variable called “country specific shock” ε, which can

be regarded as an error term.

Equation 6.14

€ 

ln(A) ⋅ 1− β
1−α

 

 
 

 

 
 = a + ε

The final equation for this analysis is as follows:

Equation 6.15
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 + ε

This equation looks fairly equal to the regression equation used by MRW (1992, p. 411) for

their analysis, which is reprinted in the previous section of this paper as Equation 5.38. This
has two advantages. On the one hand, the regression results obtained from statistical analysis

based on this equation can be compared to the regression results from MRW’s original journal
article in regard to regression coefficients for the domestic investment rate sK. On the other

hand, the terms in this final regression equation match the main variables used in the regres-

sion equations of earlier research by Bornschier et al. (1985; 1978), Firebaugh (1992; 1996),
Dixon & Boswell (1996a; 1996b) or de Soysa & Oneal (1999).
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Term3
1 2 4 4 4 4 4 3 4 4 4 4 4 

+ ε

These earlier studies included the average annual growth rates for income per capita, domes-

tic capital stock and foreign capital stock. For the comparison of empirical results it is reason-

able that the variables in this new regression equation are equal or at least comparable in their
meaning to those in earlier analyses by these researchers. Since this regression equation is

based on an economic growth model, growth rates for the capital stocks enter the regression

in a somewhat other way. For example, the FDI instock enters the equation in per capita, re-
spectively per labor force form (Term2). The fact that the term is in per capita form can be
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looked at as an improvement because the effect of the presence of foreign capital on economic

growth is estimated in regard to the size of the population and not only in regard to its abso-

lute size or relative to the size of the host economy (PEN-variable). Since the Z/L ratio
(Term2) enters the equation logged, it can be considered to represent a growth rate. The same

accounts for the dependent term Y/L (Dependent) if an exponential growth rate for Y/L and
Z/L is assumed. As an explanation, consider the following simplified example:

€ 

Y (t) =Y (0) ⋅ ext

Where x is the growth rate of Y(t). The first differentiation of ln(Y(t)) with respect to time
equals the growth rate of Y(t). First, taking logs

€ 

ln Y (t)( ) = ln Y (0)( ) + x ⋅ t

and then, differentiate with respect to time,

€ 

d lnY (t)
dt

= 0 + x

while 

€ 

ln Y (0)( )
⋅

 equals zero because there is no temporal change. That is, the derivative of the

logged term of Y(t) equals its exponential growth rate.

In Term3, the domestic to foreign capital stock ratio, Z/K, captures the effect of the ratio of

foreign to domestic capital stock. The studies mentioned above used a variable called PEN to
measure how strong an economy is ‘penetrated’ by foreign capital. This variable was either

formed as a foreign capital stock to GDP ratio or as foreign capital stock to total capital stock

ratio. The Z/K-ratio does therefore not provide an identical measure for PEN, but since the
variable enters the regression in a conglomerate with other variables, the effects of the single

indicators in Term3 cannot be estimated separately anyway. But, analogous to MRW’s analy-
sis, Term3 can be considered as effective depreciation rate in this model that is also affected

by the magnitude of the Z/K-ratio.

The model cannot satisfy all requirements formulated by the PEN-researchers, like for exam-
ple, the measure for the level of penetration. But despite the fact that for some variables no

separate estimates can be obtained, the model includes all required variables. With the inclu-



Raphael Schaub Lizentiatsarbeit Soziologie, Universität Zürich

84

sion of a technology factor and population growth it allows an even more comprehensive

analysis.

7 VARIABLES

In this section the definitions for the variables used in the empirical analysis are provided. For

each variable data-source and reliability are given. Some variables have been defined earlier,

like for example FDI or TNC, but are provided here again.

7.1 Foreign direct investment

Definition
The internationally accepted definition of foreign direct investment is the definition provided
by the IMF (International Monetary Fund 1993). The definition used by UNCTAD is derived

from the IMF’s definition but is more comprehensive. Therefore, the following definitions for

FDI, FDI flow and stock are quoted from the World Investment Report 2002 (UNCTAD
2002b, p. 291):

FDI is defined as an investment involving a long-term relationship and reflecting a lasting

interest and control of a resident entity in one economy (foreign direct investor or parent en-

terprise) in an enterprise resident in an economy other than that of the foreign direct investor

(FDI enterprise or affiliate enterprise or foreign affiliate).

FDI consists of three components:

1. Equity capital is the foreign direct investor’s purchase of shares of an enterprise in a

country other than its own.
2. Reinvested earnings are profits, which are not distributed as dividends or remitted to the

direct investor but reinvested by the affiliates
3. Intra-company loans or intra-company debt transactions are short or long-term borrowing

and lending of funds between the direct investor or parent enterprise respectively and the

affiliate enterprise.

FDI stock
FDI stock is the value of the share of capital and reserves (including retained profits) attribut-

able to the parent enterprise, plus the net indebtedness of affiliates to the parent enterprise.

Data on FDI stocks is presented at book value or historical cost (except for New Zealand in
2001), reflecting prices at the time when the investment was made. Inward stock in the re-

porting economy is the value of the capital and reserves in the economy attributable to a par-
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ent enterprise resident in a different economy. Outward stock refers to the value of capital and

reserves in another economy attributable to a parent enterprise resident in the economy.

FDI flow
In/Out-flows of FDI in the reporting economy comprise capital provided (either directly or
through other related enterprises) by a foreign direct investor to an enterprise resident in the

economy (called FDI enterprise).

Parent enterprise
Parent enterprises are enterprises that control assets, usually equity capital stakes, of other en-

tities in countries other than its home country. The threshold for the control of assets is deter-
mined by an equity capital stake of 10 percent or more of the ordinary share or voting power.

Foreign affiliate
A foreign affiliate is an incorporated or unincorporated enterprise in which an investor, who is

resident in another economy, owns a stake that permits a lasting interest in the management of
that enterprise. Foreign affiliates include subsidiary enterprises (an entity from another coun-

try owns more than 50% of the shareholder’s voting power), associate enterprises (an entity
from another country owns at least 10%, but not more than 50% of the shareholder’s voting

power) and branches (wholly or jointly owned unincorporated enterprise in the host country,

which can be a permanent establishment or office of the foreign investor, or land, immovable
equipment and structure, or mobile equipment, which resides for at least one year in the host

economy). The same 10-percent threshold for exerting control as for the parent enterprise is
assumed for the foreign affiliate.

Source
The data on FDI is from the United Nations Conference on Trade and Development

(UNCTAD) which publishes data on FDI and TNCs in its annual World Investment Report

and which is accessible on the internet (UNCTAD 2003).

Reliability
The data on FDI stocks in the UNCTAD’s World Investment Report is generally reported by

the national statistical bureaus of the countries listed in the report. Only few of these bureaus

calculate FDI from all three components, as the internationally accepted definition would
suggest. In most cases, only two of the three components are included. Another problem is the

method used by the UNCTAD to estimate FDI stocks. In some cases, FDI flow values are
added up to estimate the stock values starting from differing years depending on the avail-

ability of flow data for the respective country. In other cases, flow values are subtracted from

stock values to estimate earlier FDI stocks. For some countries both ways to estimate FDI
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stocks are applied. In addition, the stock as well as flow data are reported in current dollars

and not in constant dollars of a particular year. Missing cases pose another problem.

7.2 Gross domestic product
Definition
GDP is the measure for the total output of goods and services for final use occurring within

the domestic territory of a given country, regardless of the allocation to domestic and foreign

claims. Gross domestic product at purchaser prices is the sum of gross value added by all

resident producers in the economy plus any taxes and minus any subsidies not included in the

value of the products. It is calculated without making deductions for depreciation of fabri-

cated assets or for depletion and degradation of natural resources. The residency of an insti-

tution is determined on the basis of economic interest in the territory for more than a year

(Worldbank 2002).

Source
Data on GDP is from the PENN-World Tables 6.1 (Heston, Summers, and Aten 2002) and the
data is in constant 1996 US dollars.

Reliability
Data is generally collected from the statistical agencies of countries. They use different defi-

nitions, methods and reporting standards than suggested by international guidelines. Many
statistical offices, especially those in developing countries, face severe limits in the resources,

time, training and budgets required to produce reliable and comprehensive series of national
accounts. Another problem is the extent of unreported economic activity in the informal or

secondary economy. In developing countries a large share of agricultural output is either not

exchanged, because it is consumed within the household, or not exchanged for money. Indus-
trial output is usually measured through regular censuses and surveys of firms. But much in-

dustrial production is organized in unincorporated or owner-operated ventures that are not
captured by surveys. In addition, the activity and the value of the black market and illegal ac-

tivities can only be estimated.

7.3 Gross domestic investment
Definition
Gross domestic investment consists of outlays on additions to the fixed assets of the economy

plus net changes in the level of inventories. Fixed assets include land improvements (fences,

ditches, drains, and so on); plant, machinery, and equipment purchases; and the construction

of roads, railways, and the like, including commercial and industrial buildings, offices,
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schools, hospitals and private residential dwellings. Inventories are stocks of goods held by

firms to meet temporary or unexpected fluctuations in production or sales (Worldbank 2002).

Source
Data on GDI is from the PENN-World Tables 6.1 (Heston, Summers, and Aten 2002) and is
provided as a percentage share of GDP.

Reliability
Investment data may be estimated from direct surveys of enterprises and administrative re-

cords or based on the commodity flow method using data from trade and construction activi-

ties. While the quality of data on public fixed investment depends on the quality of govern-
ment accounting (which tend to be weak in developing countries), measures of private fixed

investment by small, or unincorporated enterprises are usually very unreliable (Worldbank
2002).

7.4 Domestic capital stock
The domestic capital stock is cumulated gross domestic investment. Bornschier & Chase-
Dunn (Bornschier and Chase-Dunn 1985, p. 91) suggest cumulating gross domestic invest-

ment over a period of 18 years. They assume that an investment is worn out after about 18
years or earlier. For this analysis gross domestic investment is consecutively cumulated, but

depreciated on a yearly base. For the depreciation rate a value of 5% is assumed.

Source
Data on GDI is from the PENN-World Tables 6.1 (Heston, Summers, and Aten 2002) and is
provided as a percentage share of GDP.

Reliability
This indicator is a proxy for the domestic capital stock. Sine it is derived from data on gross

domestic investment it is affected by the same reliability issues.

7.5 Population

Definition
Total population counts all residents regardless of legal status or citizenship. Refugees not

permanently settled in the country of asylum are generally considered to be part of the popu-

lation of their country of origin.

Source
Data on GDP is from the PENN-World Tables 6.1 (Heston, Summers, and Aten 2002). The

data on population in the PWT 6.1 data set is from the World Banks World Development In-

dicators 2001.



Raphael Schaub Lizentiatsarbeit Soziologie, Universität Zürich

88

Reliability
Population estimates are usually based on national population censuses, but the frequency and
quality of these vary by country. Most countries conduct a complete enumeration no more

than once a decade. Pre-census and postcensus estimates are interpolations or extrapolations
based on demographic models. Errors and undercounting occur even in high-income coun-

tries; in developing countries such errors may be substantial because of limitation to trans-

portation, communications, and other resources required to conduct a full census. More-over,
the international comparability of population indicators is limited by differences in the con-

cepts, definitions, data collection procedures and estimation methods used by national statisti-

cal agencies and other organizations that collect population data (Worldbank 2002).

7.6 Labor Force

Definition
Total labor force comprises people who meet the International Labour Organization defini-

tion of the economically active population: all people who supply labor for the production of

goods and services during a specified period. It includes both, the employed and the unem-

ployed.

Source
The PENN-World Tables 6.1 data set does not provide data on the labor force. As a proxy for
the labor force the figure was derived from the data on income per worker, which is included

in the dataset. For this purpose, data in income per capita was multiplied by population and
then divided by income per worker.

Reliability
While national practices vary in the treatment of such groups as the armed forces and seasonal

or part-time workers, in general the labor force includes the armed forces, the unemployed
and first-time job-seekers, but excludes homemakers and other unpaid caregivers and workers

in the informal sector. In some countries data on the labor force refers to people above a spe-

cific age, while in others there is no specific age provision. In developing countries, where the
household is often the basic unit of production and all members contribute to output, but some

at low intensity or irregular intervals, the estimated labor force may be significantly smaller

than the numbers actually working.
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8 EMPIRICAL ANALYSIS AND RESULTS

8.1 Introduction
In the preceding part the regression equation for the analysis has been derived from an ex-

tended Solow-model (see Chapter 6) and the data and the variables have been outlined (see
Chapter 7). Since the inclusion of the variables into the model has been illustrated in the sec-

tion on economic growth models and the section on the extended Solow-model, only brief ex-
planations will be provided where necessary.

Linear regression analysis will be used to assess the effects of TNC activities on economic

growth. The units of this analysis are nation-states. The period of time covered is from 1980
to 1990. The foreign capital stock and the domestic capital stock are cumulated from FDI in-

flows respectively gross domestic investment since 1970. For the domestic capital stock a de-
preciation rate of 5% is assumed, while the foreign capital stock is compiled by the UNCTAD

who does not account for depreciation.

Below the regression equation (Equation 6.15) that was derived from the extended Solow-
model is quoted. The indices of the variables indicate the year(s) covered by the respective

variable. Most of the assumptions and the temporal structure regarding the variables are bor-

rowed from MRW’s analysis (Mankiw, Romer, and Weil 1992), where some variables are the
average of the entire period, while other variables cover the last value of the respective time

period. Y/L denotes per capita income respectively income per worker as of 1990. The do-
mestic saving rate is the average of the years 1980-1990 expressed as percentage of GDP.
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MRW assume a growth rate of 5% for the term g+δ. The variable n is the average population

growth rate of the respective country in percentages for the years 1980 to 1990. Z is the for-
eign capital stock and L the labor force respectively population as of 1990.

Returns to FDI, denoted by r, are assumed to be 5% of the foreign capital stock. This estimate

is probably a little larger in non-OCED-member states. But since most foreign capital is in-
vested in the countries of the First World, a return rate of 5% seems a reasonable estimate.

Reinvested earnings, sZ, expressed as percentage share of the returns to the foreign capital
stock is, are assumed to amount between 20% and 80%. In dependencia and world system

theory reinvested earnings are a crucial variable, since in these theories it is assumed that the
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repatriation of profits is an important mechanism accounting for a negative growth effect. Due

to this theoretical assumption all regression calculations are done twice: once assuming that

20% of the returns to foreign capital are reinvested and a second time, assuming that 80% of
the return to foreign capital are reinvested. Data availability for reinvested earnings is very

limited and the figures significantly vary and differ between countries and years. A small
sample of OECD and developing countries has been chosen to estimate this upper and lower

value for the share of reinvested earnings to FDI returns34.

Some countries in the PWT 6.1 data set have been excluded from the analysis. These are the
countries for which oil production is the dominant industry as well as (former) planed econo-

mies. Data on the sample used in this analysis can be found in Appendix A.

8.1.1 The models
To assess the effects of FDI on economic growth, while accounting for the level of develop-

ment, the whole sample is divided into several sub-samples. The description below outlines
the differences between these sub-samples. All regression calculations are done for the sample

in per capita values and for per worker values. This allows to account for differing population
structures of the countries in the sample.

To account for the differing levels of income and the differing amounts of FDI per capita re-

spectively per worker between the countries in the sample, the sample has been divided into
several sub-samples for the analysis:

Model 1, 3, 5, and 7
The whole sample is divided into four sub-samples representing different groups of income.

The classification for the income categories is taken from the World Bank’s World Develop-

ment Indicators 2002 data set (Worldbank 2002). The income categories are high income,

high and upper middle income, lower middle and low income, and low income countries.

For model 1 and 5 the lower estimate of 20% for the share of reinvested earnings is applied,
while for Model 2 and 7 the upper estimate for the share of reinvested earnings of 80%.

Model 1 and 3 are based on per worker values and Model 5 and 7 are based on per capita

values.

Model 2, 4, 6, and 8
Instead of analyzing the sample with respect to the level of income, the sample can be ana-

lyzed in regard of the amount of foreign capital per worker respectively per capita. For this

                                                  
34 Data on reinvested earnings is available from the IMF’s Balance of Payments Statistics Yearbook series
(International Monetary Fund. 1992. Balance of Payments Statistics Yearbook, vol. 43. Washington: IMF.). See Appendix B for
the country sample.
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purpose, the mean and median values for the FDI inward stock per capita respectively FDI

inward stock per worker are used to divide the sample into two sub-samples. The mean of

foreign capital per capita in 1990 is US$ 726 and the median is US$ 151. For foreign capital
per worker the mean in 1990 is US$ 1517 and the median US$ 354. The sample for all coun-

tries, for which the FDI inward stock per capita respectively FDI inward stock per worker

value is below the mean or median, is denoted as low and the sample for all countries with

values above the mean and median is denoted as high in the regression result tables. For

Model 2 and 6 the lower estimate of 20% for the share of reinvested earnings is applied while
for Model 4 and 8 the upper estimate for the share of reinvested earning of 80%. Model 2 and

4 are based on per worker values and Model 6 and 8 are based on per capita values.

8.1.2 Unrestricted and restricted model
Recalling the theory, the steady state is defined as the situation where the various quantities

grow at constant rates. For the textbook Solow-model, this is exactly where investments equals
the effective depreciation of capital. In the steady state, per capita output is constant since k(t)

is constant, that is, k(t) and y(t) do not grow in the steady state. In a regression analysis the
coefficients for the investment and the depreciation term of the textbook Solow-model must

equal zero to satisfy the steady state condition. Analogous to the textbook Solow-model for

the extended Solo- model with FDI, the sum of the coefficients for domestic investment, for-
eign investment and the depreciation term must equal zero. It is therefore necessary to test the

extended Solow-model in its restricted form to account for the prerequisites of the steady

state. Only if the unrestricted and restricted models provide statistically significant and rea-
sonable regression results, this extended Solow-model can be considered successful.

The values for α, which denotes domestic capital’s share in income, and β, which denotes

foreign capital’s share in income, can be calculated from the regression coefficients as fol-
lows:

Equation 8.1

€ 

α =
reco1

1+ reco1

Equation 8.2

€ 

β =
reco2
1+ reco1
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reco1 denotes the regression coefficient for the first variable in the regression equation and

reco2 denotes the regression coefficient for the second variable in the equation. MRW (1992,

p. 415) assume that the domestic capital’s share in income, α, is about one third. Since there

are no estimates for foreign capital’s share in income, the model provides a means to estimate
this share. However, a value for foreign capital’s share in income should be within reasonable

boundaries.

8.1.3 Marginal productivity
Part of this analysis is the assessment of the productivity of domestic as well as foreign capital

(see the related question #3 in Section I). De Soysa & Oneal (1999, p. 775) claim that foreign
capital is more productive than domestic capital. According to DSO the median ratio of do-

mestic to foreign capital among the less developed countries is 13:1. Therefore, the effect of
foreign investment is 13 times the effect of domestic investment on the base of a dollar for

dollar comparison.

Productivity denotes the value of output produced per unit of input used. The level of produc-
tivity increases if more goods or services can be produced with the same or less amount of in-

puts. Input factors are usually labor, capital, land or materials, respectively any combination

of these factors. The productivity is generally increased by specialization, technological inno-
vation, investments in physical and human capital or a more sophisticated division of labor,

which allow to produce the same amount of goods at lower costs.
Since the regression equation in this analysis controls for the ratio of domestic to foreign

capital, any “differential productivity” - as Firebaugh calls it - of domestic and foreign capital

cannot be assessed as suggested by DSO. However, the marginal productivity of foreign and
domestic capital can be estimated instead of productivity. Marginal productivity is the in-

crease in the value of output that can be produced by adding one more unit of a particular in-
put, while holding other inputs constant. The higher the productivity of a production-factor,

the higher the income that may be expected. Under competitive conditions, the equilibrium

price of a factor of production, like wages for labor and interest for capital will eventually be-
come equal with its marginal productivity because the more of a particular factor input is

added, while all others factors remain constant, the less the employment of an additional unit
of that factor input contributes to output as a whole.

The marginal productivity for each country can be derived from the production function and

the estimated share of domestic capital and foreign capital in income as presented further be-
low. A larger marginal product will usually attract more investments than a smaller. Com-
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paring the marginal productivities allows to assess differences in returns to the respective

capital employed.

Marginal productivity of domestic capital
The marginal product of domestic capital equals the first derivation of the production function
written in Cobb-Douglas form with respect to domestic capital. The production function from

Equation 6.3 is quoted below, but since it is assumed that the countries are in the steady state,

the function is independent of time:

€ 

y = kα ⋅ zβ | derivate with respect to domestic capital

€ 

Δy
Δk

=α ⋅ kα−1 ⋅ zβ | multiply by 

€ 

k
y

 and rearrange

€ 

k
y
⋅
Δy
Δk

=
α ⋅ kα ⋅ zβ

y
| 

€ 

kα ⋅ zβ  equals 

€ 

y ; rearrange

Equation 8.3

€ 

Δy
Δk

=α ⋅
y
k

Equation 8.3 denotes the marginal productivity of domestic capital.

Marginal productivity of foreign capital
The marginal productivity of foreign capital can be calculated analogous to the marginal pro-

ductivity of domestic capital as presented above. The marginal product of foreign capital
equals the first derivation of the production function written in Cobb-Douglas form with re-

spect to foreign capital.

€ 

y = kα ⋅ zβ | derivate with respect to foreign capital

€ 

Δy
Δz

= β ⋅ kα ⋅ zβ −1 | multiply by 

€ 

z
y

 and rearrange

€ 

z
y
⋅
Δy
Δz

=
β ⋅ kα ⋅ zβ

y
| 

€ 

kα ⋅ zβ  equals 

€ 

y ; rearrange

Equation 8.4

€ 

Δy
Δz

= β ⋅
y
z
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Equation 8.4 denotes the marginal productivity of domestic capital.

Data and time period
The average values of the y to k and y to z ratios for the entire time period (1980-1990) will be

calculated for each country to control for extraordinary large or small values instead of using
the values of 1990 as for other variables.

Based on the values for domestic as well as foreign capital’s share in income, which are esti-

mated for each sample, the marginal productivity for the respective sample of countries can
then be estimated according to Equation 8.3 and Equation 8.4.

8.2 Regression Results
The two tables on the next four pages summarize the statistical results for this analysis. Table

8.1 and Table 8.2 present all estimates for the models using per worker values, while Table

8.3 and Table 8.4 present all estimates for the models using per capita values from the statis-
tical data set.
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Table 8.1

Dependent variable is ln(GDP per worker in 1990)

Model 1 Model 2

Median of FDI per
worker

Mean of FDI per
worker

All in-
come

catego-
ries

High in-
come

High and
upper
middle
income

Lower
middle
and low
income

Low in-
come

high low high low

Observations 96 21 36 60 35 48 48 29 67

ln(I/Y) 0.63

(0.11)

0.35a

(0.23)

0.63

(0.18)

0.51

(0.14)

0.42

(0.15)

0.51b

(0.21)

0.66

(0.15)

0.87

(0.24)

0.64

(0.14)

ln(Z/L) 0.25

(0.03)

0.08b

(0.04)

0.14

(0.04)

0.26

(0.04)

0.15

(0.05)

0.28

(0.07)

0.22

(0.05)

0.27

(0.09)

0.25

(0.04)

ln(n+g+δ+Z/Kr(1-sZ)) -1.83

(0.35)

0.06a

(0.40)

-1.17

(0.36)

-1.83

(0.66)

-2.19c

(1.20)

-1.20

(0.43)

-2.98

(0.76)

-0.81c

(0.43)

-2.53

(0.62)

Constant 4.17

(1.03)

10.61

(1.23)

6.94

(1.14)

3.83b

(1.81)

2.89a

(3.18)

5.68

(1.36)

1.61a

(2.16)

7.46

(1.70)

2.67a

(1.75)

R2 0.84 0.14 0.66 0.65 0.38 0.67 0.68 0.65 0.68

s.e.e 0.43 0.14 0.27 0.48 0.41 0.39 0.50 0.28 0.51

Restricted Regression

ln(I/Y)-ln(n+g+δ+Z/Kr(1-sZ)) 0.77

(0.09)

0.22a

(0.20)

0.73

(0.13)

0.58

(0.14)

0.44

(0.15)

0.62

(0.15)

0.82

(0.13)

0.83

(0.14)

0.75

(0.12)

ln(Z/L)-ln(n+g+δ+Z/Kr(1-sZ)) 0.26

(0.03)

0.08b

(0.04)

0.15

(0.04)

0.25

(0.04)

0.13

(0.05)

0.35

(0.07)

0.23

(0.05)

0.30

(0.10)

0.26

(0.04)

Constant 6.55

(0.21)

9.40

(0.56)

7.90

(0.37)

6.57

(0.27)

7.19

(0.30)

5.75

(0.65)

6.75

(0.36)

6.04

(1.05)

6.59

(0.29)

R2 0.83 0.13 0.66 0.64 0.37 0.71 0.66 0.66 0.69

s.e.e 0.44 0.14 0.26 0.49 0.41 0.37 0.51 0.28 0.50

Implied α 0.44 0.18 0.42 0.37 0.30 0.38 0.45 0.45 0.43

Implied β 0.15 0.06 0.08 0.16 0.09 0.22 0.13 0.16 0.15

Regression results for the models with logged income per worker. Share of reinvested
earnings is lower estimate, 20%.
Standard errors in parentheses
All regression coefficients significant at the 0.01 level or better if not otherwise indicated
a not significant
b significant at the 0.05 level
c significant at the 0.1 level
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Table 8.2

Dependent variable is ln(GDP per worker in 1990)

Model 3 Model 4

Median of FDI per
worker

Mean of FDI per
worker

All in-
come

catego-
ries

High in-
come

High and
upper
middle
income

Lower
middle
and low
income

Low in-
come

high low high low

Observations 96 21 36 60 35 48 48 29 67

ln(I/Y) 0.67

(0.11)

0.35a

(0.23)

0.70

(0.18)

0.53

(0.14)

0.43

(0.15)

0.60

(0.19)

0.64

(0.14)

1.03

(0.23)

0.63

(0.13)

ln(Z/L) 0.24

(0.03)

0.08b

(0.04)

0.13

(0.04)

0.24

(0.04)

0.14

(0.05)

0.33

(0.08)

0.23

(0.05)

0.28

(0.10)

0.25

(0.04)

ln(n+g+δ+Z/Kr(1-sZ)) -1.70

(0.36)

0.09a

(0.4)

-1.08

(0.38)

-1.54b

(0.70)

-1.95c

(1.21)

-1.10

(0.42)

-3.00

(0.75)

-0.76c

(0.45)

-2.48

(0.60)

Constant 4.67

(1.03)

10.71

(1.21)

7.37

(1.15)

4.65

(1.75)

3.57a

(3.18)

5.5

(1.32)

1.24a

(2.12)

7.57

(1.80)

2.50a

(1.68)

R2 0.83 0.14 0.63 0.64 0.37 0.69 0.70 0.63 0.71

s.e.e 0.44 0.14 0.27 0.49 0.41 0.39 0.48 0.29 0.49

Restricted Regression

ln(I/Y)-ln(n+g+δ+Z/Kr(1-sZ)) 0.78

(0.10)

0.22a

(0.20)

0.75

(0.13)

0.58

(0.14)

0.44

(0.15)

0.64

(0.15)

0.82

(0.13)

0.87

(0.15)

0.75

(0.12)

ln(Z/L)-ln(n+g+δ+Z/Kr(1-sZ)) 0.25

(0.03)

0.08b

(0.04)

0.14

(0.04)

0.25

(0.04)

0.12

(0.05)

0.33

(0.07)

0.23

(0.06)

0.27

(0.10)

0.25

(0.04)

Constant 6.60

(0.21)

9.43

(0.55)

7.95

(0.38)

6.60

(0.28)

7.20

(0.30)

5.88

(0.66)

6.77

(0.36)

6.26

(1.09)

6.61

(0.29)

R2 0.83 0.12 0.64 0.64 0.37 0.69 0.66 0.63 0.69

s.e.e 0.45 0.14 0.27 0.50 0.42 0.38 0.51 0.29 0.51

Implied α 0.44 0.18 0.43 0.37 0.30 0.39 0.45 0.47 0.43

Implied β 0.14 0.06 0.08 0.16 0.08 0.20 0.13 0.14 0.14

Regression results for the models with logged income per worker. Share of reinvested
earnings is upper estimate, 80%.
Standard errors in parentheses
All regression coefficients significant at the 0.01 level or better if not otherwise indicated
a not significant
b significant at the 0.05 level
c significant at the 0.1 level
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Table 8.3

Dependent variable is ln(GDP per capita in 1990)

Model 5 Model 6

Median of FDI per
capita

Mean of FDI per
capita

All in-
come

catego-
ries

High in-
come

High and
upper
middle
income

Lower
middle
and low
income

Low in-
come

high low high low

Observations 102 21 39 63 36 51 51 31 71

ln(I/Y) 0.55

(0.09)

0.72b

(0.32)

0.58

(0.20)

0.49

(0.10)

0.33

(0.12)

0.50

(0.17)

0.54

(0.12)

0.71

(0.25)

0.54

0.10

ln(Z/L) 0.25

(0.02)

0.09c

(0.05)

0.15

(0.04)

0.22

(0.03)

0.14

(0.04)

0.30

(0.05)

0.23

(0.05)

0.43

(01.0)

0.25

(0.3)

ln(n+g+δ+Z/Kr(1-sZ)) -2.14

(0.31)

-0.11c

(0.56)

-1.62

(0.42)

-1.64

(0.51)

-1.64a

(1.14)

-1.80

(0.36)

-2.79

(0.68)

-1.65

(0.48)

-2.65

(0.50)

Constant 2.54

(0.90)

9.90

(1.767)

4.84

(1.35)

3.59

(1.40)

3.39a

(2.80)

3.03

(1.16)

0.89a

(1.93)

2.78a

(1.88)

1.22a

(1.38)

R2 0.86 0.15 0.62 0.66 0.36 0.76 0.68 0.69 0.75

s.e.e 0.40 0.21 0.34 0.40 0.36 0.35 0.45 0.33 0.42

Restricted Regression

ln(I/Y)-ln(n+g+δ+Z/Kr(1-sZ)) 0.74

(0.08)

0.55c

(0.28)

0.81

(0.14)

0.52

(0.10)

0.34

(0.12)

0.74

(0.13)

0.72

(0.11)

0.87

(0.14)

0.71

(0.10)

ln(Z/L)-ln(n+g+δ+Z/Kr(1-sZ)) 0.26

(0.02)

0.09a

(0.05)

0.17

(0.4)

0.22

(0.03)

0.12

(0.04)

0.32

(0.06)

0.21

(0.05)

0.44

(0.10)

0.24

(0.04)

Constant 5.87

(0.16)

8.15

(0.76)

6.89

(0.43)

6.10

(0.20)

6.50

(0.22)

5.38

(0.47)

6.17

(0.28)

4.01

(1.00)

6.01

(0.23)

R2 0.84 0.14 0.60 0.65 0.36 0.74 0.63 0.70 0.70

s.e.e 0.43 0.21 0.34 0.40 0.36 0.37 0.48 0.33 0.46

Implied α 0.43 0.35 0.48 0.34 0.25 0.43 0.42 0.47 0.42

Implied β 0.21 0.05 0.09 0.15 0.09 0.18 0.12 0.24 0.14

Regression results for the models with logged per capita income as dependent variable.
Share of reinvested earnings is lower estimate, 20%.
Standard errors in parentheses
All regression coefficients significant at the 0.01 level or better if not otherwise indicated
a not significant
b significant at the 0.05 level
c significant at the 0.1 level
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Table 8.4

Dependent variable is ln(GDP per capita in 1990)

Model 7 Model 8

Median of FDI per
capita

Mean of FDI per
capita

All in-
come

catego-
ries

High in-
come

High and
upper
middle
income

Lower
middle
and low
income

Low in-
come

high low high low

Observations 102 21 39 63 36 51 51 31 71

ln(I/Y) 0.62

(0.09)

0.72b

(0.32)

0.75

(0.19)

0.47

(0.10)

0.33

(0.12)

0.68

(0.17)

0.57

(0.12)

0.99

(0.23)

0.57

(0.10)

ln(Z/L) 0.23

(0.03)

0.08a

(0.05)

0.12b

(0.05)

0.21

(0.03)

0.13

(0.04)

0.25

(0.06)

0.22

(0.05)

0.37

(0.11)

0.23

(0.03)

ln(n+g+δ+Z/Kr(1-sZ)) -2.00

(0.32)

-0.10a

(0.56)

-1.48

(0.46)

-1.46

(0.50)

-1.46a

(1.15)

-1.60

(0.40)

-2.72

(0.70)

-1.27

(0.50)

-2.54a

(0.51)

Constant 3.15

(0.91)

9.95

(1.74)

5.65

(1.35)

4.12

(1.36)

3.88a

(2.78)

4.20

(1.16)

1.16a

(1.98)

4.71

(1.79)

1.61

(1.41)

R2 0.85 0.15 0.58 0.65 0.35 0.72 0.67 0.64 0.73

s.e.e 0.41 0.20 0.35 0.40 0.36 0.38 0.45 0.36 0.43

Restricted Regression

ln(I/Y)-ln(n+g+δ+Z/Kr(1-sZ)) 0.76

(0.08)

0.55c

(0.28)

0.87

(0.16)

0.52

(0.10)

0.34

(0.12)

0.80

(0.15)

0.73

(0.11)

0.97

(0.16)

0.71

(0.10)

ln(Z/L)-ln(n+g+δ+Z/Kr(1-sZ)) 0.25

(0.03)

0.08a

(0.05)

0.14

(0.04)

0.21

(0.03)

0.12

(0.04)

0.28

(0.06)

0.21

(0.05)

0.37

(0.10)

0.24

(0.04)

Constant 5.93

(0.17)

8.20

(0.74)

7.02

(0.43)

6.12

(0.20)

6.49

(0.22)

5.63

(0.50)

6.19

(0.28)

4.51

(1.04)

6.03

(0.23)

R2 0.84 0.14 0.58 0.65 0.35 0.72 0.63 0.65 0.70

s.e.e 0.43 0.21 0.35 0.41 0.36 0.38 0.48 0.35 0.46

Implied α 0.43 0.35 0.46 0.34 0.25 0.44 0.42 0.49 0.42

Implied β 0.14 0.05 0.07 0.14 0.09 0.16 0.12 0.19 0.14

Regression results for the models with logged per capita income as dependent variable.
Share of reinvested earnings is upper estimate, 80%.
Standard errors in parentheses
All regression coefficients significant at the 0.01 level or better if not otherwise indicated
a not significant
b significant at the 0.05 level
c significant at the 0.1 level
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9 DISCUSSION OF REGRESSION RESULTS

9.1 Introduction
The discussion of the regression results is structured into several parts. The first part will

cover the results for the models based on per worker values provided in Table 8.1 and Table

8.2. After a general inspection of the results in regard of their statistical quality, the results for

the unrestricted Model 1 and 3 (income categories) will be analyzed followed by Model 2 and
4 (FDI shares). The results will then be compared between the models assuming a reinvest-

ment rate for the returns to FDI of 20% and those assuming 80%. In a second step, the re-

stricted models will be analyzed in the same order. In the second part, the models based on
per capita values will be analyzed analogous to the order of the models based on per worker

values. In the third part, the results between the models based on per capita values (Models 1
through 4) and per worker values (Models 5 through 8) will be compared to account for dif-

ferences in regard of population respectively labor force.

9.2 Regression results for the per worker models

9.2.1 Unrestricted models
Except for the sample of high income countries, the regression coefficients for all other sam-
ples are significant at least at the 0.1 level or better (usually at the 0.01 level) and the adjusted

R-square terms indicate a good model fit. The bad model fit and the non-significant coeffi-

cients for the high income sample are very likely because of the small size of the sample con-
taining only 21 countries. Due to the poor quality of the results for this sample, they have to

be omitted in the analysis. The effect of domestic and foreign investment is positive in all
models and samples, that is, foreign and domestic investments have a positive effect on eco-

nomic growth. The coefficient of the effective depreciation rate is negative for all models and

samples (except for the excluded high income sample) and its negative effect increases the
poorer the countries in the sample are, respectively the less foreign capital per capita or per

worker a countries has.

Model 1
The effect of domestic investment is larger than the effect of foreign capital per worker in
every instance. The coefficients have the expected sign for the statistically significant sam-

ples. There are differences in the magnitude of the respective coefficients between the four in-

come samples. For example, the effect of domestic investment is significantly lower for the
low income countries compared to the high and upper middle income countries, while foreign
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capital seems to affect the economic growth rate for both samples fairly equal. The effect of

foreign capital is strongest for the sample of low and lower middle income countries. For the

high and upper middle income countries the effect of foreign capital is only one fourth of the
effect of domestic investment, while for the sample of low and lower middle income countries

it is half and for the sample of low income countries a little less than one third. Based on these
findings it can be assumed that foreign capital is more beneficial for richer developing coun-

tries than for the poorest.

The negative effective depreciation rate is larger for poorer countries than for richer. Since
only the population growth rate, n, and the ratio of foreign to domestic capital, Z/K, change,

while all other variables, δ and g as well as sZ, in the depreciation term are constant, different

magnitudes are caused by high population growth or/and a high ratio of foreign to domestic

capital. Since there is only a weak correlation between income and the ratio of domestic to
foreign capital, most of the effect can be attributed to population growth. See Figure 9.1 and

Figure 9.2 below for a graphical illustration.

Figure 9.1

Scatterplot for logged real GDP per worker
and logged foreign to domestic capital ra-
tio.

Figure 9.2

Scatterplot for logged real GDP per worker
and the logged average population growth
rate.

Model 3
The results for Model 3, the model with the upper estimate for the share of reinvested earn-

ings (80%), are very similar to those in Model 1, though the values for the coefficients for
domestic investments tend to be a little larger, while the values for foreign investments are a

little smaller. But most of the differences are marginal. As in Model 1, the effect of domestic
investment on economic growth is significantly lower for the low income countries compared
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to the high and upper middle income countries, while foreign capital seems to affect the eco-

nomic growth rate for both samples fairly equal. For the sample of low and lower middle in-

come countries, the effect of foreign capital is strongest and about half the magnitude of the
domestic investment. For the high and upper middle income countries the effect of foreign

capital on economic growth is less than one fifth and for the sample of low income countries a
little less than one third of the effect of domestic investment. The coefficients for the effective

depreciation rate have the expected sign and their negative effects become larger the poorer

the countries in the samples are.

Comparing the results for Model 1 and Model 3
A larger share of reinvested earnings (20% versus 80%) slightly increases the magnitude of
the coefficients for the domestic investment and very moderately lowers the coefficients for

foreign capital per worker in the regression results for all samples. Since a 80%-share of rein-
vested earnings results in a smaller effective depreciation rate than a share of 20%, the regres-

sion coefficients for the negative effect of the depreciation is smaller in Model 3 than in

Model 1. The differences between the effect of the domestic investment rate and the effect of
foreign capital are very similar in both models for the respective samples. However, the dif-

ference is largest for the sample of high and upper middle income countries in Model 3 where
the larger rate of reinvestment results in a strong increase of the effect of the domestic in-

vestment rate.

Model 2
The median of foreign capital per worker is US$ 354 and the mean is US$ 1’517. For coun-
tries, which have an amount of foreign capital per worker below the median, the domestic in-

vestment rate has a much stronger effect on economic growth than for those above the me-

dian. The effect of foreign capital is stronger for countries above the median than for those
below. For the sample based on the mean of foreign capital per worker, the effect of the do-

mestic investment rate is significantly larger for the countries above the mean than for those

below, while the effect of foreign capital on the economic growth rate is only a little less
smaller for the countries below the mean. The effect of the domestic investment rate is always

two to three times larger than the effect of foreign investment for the sample based on the
mean as well as the sample based on the median of foreign capital per worker. The effect of

the effective depreciation rate is always negative and it becomes larger for countries with less

foreign capital per worker.
These results somehow contradict the results of Model 1 and Model 3. Rich countries tend to

have more FDI per worker than poor countries, which has already been outlined in Section
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3.3. The scatterplot in Figure 9.3 graphically illustrates this relationship. For the statistically

significant samples in Model 1 and 3, the effect of domestic investment on economic growth

was larger for richer countries than for poorer countries. On the other hand, the effect of for-
eign capital on economic growth was largest for the lower middle and low income countries,

which represent the lower two third of the total sample in regard to per worker income. Based
on this observation it can be assumed that the effect of foreign capital on economic growth for

the countries above the mean should be smaller than for those countries below the mean.

Since the countries in the high and upper middle income sample in Model 1 and Model 3 are
pretty much the same as in the sample of countries with foreign capital per worker above the

mean. One should bear in mind that the division of the total sample relative to the mean or

median of FDI per worker is a rather arbitrary decision and the statistical results should be
interpreted with care. In this case, it leads to rather unfortunate results since it assigns for in-

stance high income countries like for example Japan to the sample of countries with an
amount of FDI per worker below the mean respectively median. In Figure 9.3, the mean and

the median are marked for better understanding. On closer inspection it becomes obvious that

the division of the sample along these two lines might probably lead to a distortion. Excluding
for example Japan from the sample of countries below the median, increases the effect of for-

eign capital from 0.22 to 0.25 and decreases the effect of domestic investment from 0.66 to
0.60, which is a significant change for the exclusion of a single country. Figure 9.4 equals

Figure 9.3, but instead of country names the income categories of the respective countries are

indicated35. Figure 9.4 illustrates that some lower middle income countries like for example
Tunisia or Namibia have a larger FDI instock per worker than upper middle income countries.

On the one hand, this might reflect the actual position of a particular country in the world
economy in regard of income and foreign capital stock. On the other hand, this position can

result from exceptionally high values for a particular year (in this case 1990) since the de-

pendent and some of the independent variables in the regression equation are based on the
values of the final year of the time period (1980-1990) analyzed and not an average values.

Therefore, it is very likely that some countries are not correctly represented. Fact is, that for
many countries in the data set, the foreign capital stock is based on estimates for certain years

or has been calculated backwards by the UNCTAD. The conflicting findings can therefore

also result from incorrect FDI data. If better data on FDI was available, the latter supposed
cause for these conflicting findings would be easier to verify. For the earlier supposed cause

                                                  
35 According to these income categories the total sample has been split into the respective sub-samples for Model 1, 3, 5 and 7
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another statistical method for the analysis, like for example time series analysis, would proba-

bly lead to other results.

Figure 9.3

Scatterplot of logged real GDP per worker
on logged FDI instock per worker in 1990
with country names indicated.

Figure 9.4

Scatterplot of logged real GDP per worker
on logged FDI instock per worker in 1990
with income category indicated.
0=high income
1=upper middle income
2=lower middle income
3=low income

Model 4
For the sample based on the median of foreign capital per worker, the effect of the domestic

investment rate is slightly larger for countries below the median than for those above, while

the effect of foreign capital on economic growth is significantly smaller. For the sample based
on the mean of foreign capital per worker, the effect of domestic investment is much larger

for the countries above the mean than for those below. The coefficients for foreign capital per
worker are nearly equal in magnitude. For both samples the effective depreciation rate has the

correct sign and the coefficient for countries below the mean or median of foreign capital per

worker is always more negative than for countries above the mean respectively median.

Comparing the results for Model 2 and Model 4
The range of foreign capital per worker reaches from $US zero to $US 12’000. That is, com-

pared to the maximum the median marks a very small figure ($US 354). If the sample is ana-

lyzed in regard to the median of foreign capital per worker, an increase in the share of rein-
vested earnings leads to an increase in the effect of the domestic investment rate as well as the

effect of foreign capital per worker for the countries above the median. The changes in the
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magnitudes of the effects for the countries below the median are very moderate. The effect of

the domestic investment rate is slightly smaller and the effect of foreign investment is slightly

larger. An increase in the share of reinvested earnings lowers the negative effect of the effec-
tive depreciation rate for the countries above the median, but slightly increases it for the

countries below the median. The same behavior can be observed for the sample based on the
mean of foreign capital per worker ($US 1517). But in this sample, the coefficient for the do-

mestic investment rate for the countries above the mean increases tremendously, while all

other coefficients change in a manner comparable to the sample based on the median of for-
eign capital per worker.

9.2.2 Restricted models

General inspection
The model fit for the restricted models, the adjusted R-square term, is very similar to those in
the unrestricted models. As for the unrestricted models, in the sample for the high income

countries the coefficients are not significant and the model fit is very weak. The same can be
observed for the low income sample where the model fit is rather moderate as in the unre-

stricted model. However, the values for α and β sum up to less than zero in all samples, as re-

quired by the theory. Domestic capital’s share in income is around the expected one third only

for some of the samples based on income categories, but it tends to be too large for the sam-
ples based on the amount of foreign capital per worker.

Model 1
The share of domestic capital in income becomes smaller the poorer the countries in the sam-

ple are. The domestic capital’s share in income for the sample of high income and upper mid-

dle income countries is too large and about five times the size of foreign capital’s share in in-

come. The values for α in the low and lower middle and low income countries are of the ex-

pected magnitude and about two to three times the size of β. Based on this figures it can be

assumed that for the high and upper middle income countries, the foreign capital’s share in

income is not only the smallest in absolute figures, but also the smallest compared to domes-
tics capital’s share in income for all samples. But for this sample, domestic capital contributes

the largest share to income compared to the other income samples.

Model 3
For Model 3, which is analogous to Model 1, but is based on the upper estimate for the share
of reinvested earnings, the regression results are basically equal to those in Model 1.
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Comparing the results for Model 1 and Model 3
An increase in the share of reinvested earnings does not affect the share of domestic capital
and foreign capital in income. The regression coefficients and the magnitudes of α and β for

the respective sample in the two models are nearly identical.

Model 2
The share of domestic capital in income is within the expected range of one third for the

countries with an amount of foreign capital per worker above the median value of US$ 354.
However, the foreign capital’s share in income for this sample is pretty large compared to

domestic capital’s share in income (a little less than half the magnitude of the domestic capi-

tal’s share in income). For the countries below the median, the magnitude for α is too large

and is about three times the size of β.

The values for α and β for the countries below the mean of foreign capital per worker are very

similar to those for the countries above the mean and β is about one third of α in both cases.

Model 4
For Model 4, which is analogous to Model 2, but is based on the upper estimate for the share

of reinvested earnings, the estimates for α and β are fairly equal. However, the values for β

tend to be a little smaller.

Comparing the results for Model 2 and Model 4
An increase in the share of reinvested earnings leads to a moderate increase of the domestic
capital’s and to a small decrease of foreign capital’s share in income for the countries with

more foreign capital per worker (countries above the mean and median of foreign capital per
worker), but does not affect the share of domestic and foreign capital in income for countries

with less foreign capital per worker.

9.3 Regression results for per capita models

9.3.1 Unrestricted models

General inspection
Except for the samples of high income and low income countries, the regression coefficients

for all other samples are significant at least at the 0.1 level or better (usually at the 0.01 level)
and the adjusted R-square terms indicate a good model fit. The bad model fit and the non-

significant coefficients for the high income sample are probably due to the small sample size
of only 21 countries. Because of the poor quality of the results for this sample, they unfortu-

nately have to be omitted in the analysis. Only some of the variables in the sample of low in-

come countries are not significant and the model fit for the low income samples is rather mod-
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erate. The effect of domestic and foreign investment is positive in all models and samples,

that is, foreign and domestic investments have a positive effect on economic growth. The co-

efficient of the effective depreciation rate is negative for all models and samples (except for
the excluded high income sample). For the samples based on income categories, the negative

effect does not increase for samples of poorer countries.  But for the samples based on the
amount of foreign capital per capita its negative effect increases for samples with countries

with less foreign capital.

Model 5
The effect of domestic investment is larger than the effect of foreign capital per capita in all

sub-samples. The poorer the countries in the sample the smaller the effect of domestic in-
vestment, that is, domestic investment in the sample of low income countries yields the weak-

est effect on economic growth. The effect of foreign capital per capita is strongest for the
sample of lower middle and low income countries. For this sample, the effect of domestic in-

vestment is about two times larger than the effect of foreign capital per capita, while for the

sample of high and upper middle income countries domestic investment is nearly four times
larger. That is, domestic investment compared to foreign investment affects economic growth

significantly more for the samples of richer countries than for the samples of poorer countries.
The coefficient for the effective depreciation rate is negative for all samples. Oddly, it is of

the same magnitude for all samples regardless of the income categories, except for the high

income sample.

Model 7
The results for Model 7, the model with the upper estimate for the share of reinvested earn-

ings, are very similar to those in Model 5. The effect of domestic investment on economic

growth is significantly larger for the sample of high and upper middle income countries than
for the samples of poorer countries and it is about six times as large as the effect of foreign

investment. The effect of domestic investment is weaker the poorer the countries in the sam-

ples are. The strongest effect of foreign capital on economic growth can be observed for the
sample of lower middle and low income countries where it is also the strongest compared to

the effect of domestic investment (about half). The coefficient for the effective depreciation
rate is negative for all samples. It is of the same magnitude for all samples, except for the high

income sample, for which no statistically significant regression results could be obtained.

Comparing the results for Model 5 and Model 7
Assuming a higher estimate for the share of reinvested earnings (20% versus 80%) signifi-
cantly affects the coefficients for domestic investment and for foreign capital for the sample
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of high and upper middle income countries. The effect of domestic investment is increased by

nearly 50%, while the effect of foreign capital drops by about one fifth. In Model 7, the effect

of domestic investment in this sample is now six times larger than foreign investment, while
in the respective sample in Model 5, the effect of domestic investment was only four times

larger. For the other samples, neither the magnitude nor the ratio of the effect of domestic and
foreign investment is significantly affected by a change in the share of reinvested earnings,

though the effect of foreign investment tends to be slightly smaller for the samples in Model 7

than in Model 5.
Since a 80%-share of reinvested earnings results in a smaller effective depreciation rate than

with a share of 20%, the regression coefficients for the effective depreciation rate become less

negative in Model 7 than in Model 5. Surprisingly, it does not change for the different sam-
ples of poorer and richer countries in both models.

Model 6
The median of foreign capital per capita is US$ 151 and the mean is US$ 726. For countries,

which have an amount of foreign capital below the median, the domestic investment rate has a
stronger effect on economic growth than for those above the median, while foreign invest-

ment affects economic growth much stronger for countries above the median than for those
below. For the sample based on the mean of foreign capital per capita, the effect of the do-

mestic investment and the effect of foreign investment are significantly larger for the coun-

tries above the mean than for those below. For countries with more foreign capital (mean and
median), the effect of foreign capital on economic growth is only one and a half times smaller

than domestic investment, which is significantly smaller than for the countries with less for-
eign capital per capita.

The effect of the effective depreciation rate is always negative and the negative effect on eco-

nomic growth is stronger for countries with less foreign capital per capita than for countries
with more foreign capital.

Disregarding the magnitudes of the regression coefficients, these results equal the results of
Model 2. That is, the same contradictions between the results of Model 6 and the results of

Model 5 and 7 can be observed as for Model 2. The two scatterplots below look fairly equal

to Figure 9.3 and Figure 9.4. Therefore, the same two supposed causes for the conflicting
findings for the models with per worker values can be applied for the models with per capita

values.
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Figure 9.5

Scatterplot of logged real GDP per capita
on logged FDI instock per capita in 1990
with country names indicated.

Figure 9.6

Scatterplot of logged real GDP per capita
on logged FDI instock per capita in 1990
with income category indicated.
0=high income
1=upper middle income
2=lower middle income
3=low income

Model 8
For countries with more foreign capital per capita (mean and median), the effect of domestic

investment on economic growth is significantly stronger than for the countries with less for-
eign capital. The effect of foreign investment is also larger for countries with more foreign

capital than for those with less, but its effect is much stronger for the sample based on the
mean of foreign capital per capita.

The effect of the effective depreciation rate is always negative and the negative effect on eco-

nomic growth is stronger for countries with less foreign capital per capita than for countries
with more foreign capital.

Comparing the results for Model 6 and Model 8
An increase of the share of reinvested earning from 20% to 80% leads to an increase of the

positive effect of domestic investment and to a decrease of the positive effect of foreign in-
vestment on economic growth for all samples. However, the change in magnitude is smaller

for the countries with less foreign capital per capita (mean or median) and quite significant for
the countries with more foreign capital per capita. In Model 8, the effect of domestic invest-

ment is two and a half times larger than the effect of foreign investment for all samples, while

in Model 6 the effect of domestic investment is only one and a half times larger than the effect
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of foreign investment for the sample of countries with more foreign capital per capita (mean

and median). For all samples the negative effect of the effective depreciation rate becomes

weaker if a larger share of earnings is reinvested.

9.3.2 Restricted models

General inspection
The model fit for the restricted models is very similar as for the unrestricted models. The co-

efficients for the sample of high income countries are not significant and the model fit is very
weak. The same can be observed for the low income sample where the model fit is rather

moderate as in the unrestricted model. However, the values for α and β sum up to less than

zero in all samples, as required by the theory. The domestic capital’s share in income of about

one third can only be observed for the lower middle and low income countries. For all other
samples, α  is significantly larger and in one case smaller.

Model 5
The share of domestic capital in income becomes smaller the poorer the countries in the sam-

ple are. Except for the total sample, the share of foreign capital in income is largest for the

sample of low and lower middle income countries. For this sample it is about two times
smaller than the share of domestic capital in income, while the difference is larger for all other

samples in Model 5. For the sample of high and upper middle income countries, the share of
foreign capital in income is smallest compared to domestic capital’s share in income (about

five times smaller).

Model 7
In Model 7, which is analogous to Model 5 but is based on the upper estimate for the share of

reinvested earnings, only for the sample of low and lower middle income countries a share of
one third for domestic capital in income can be observed. In all other samples, the estimates

for α are larger and in the case of low income countries it is smaller. Domestic capital’s share

in income is seven times larger than foreign capital’s share in income for the sample of high

and upper middle income countries, while this ratio is much smaller for all other samples. The

estimates for β, foreign capital’s share in income, are largest for the low and lower middle in-

come countries and only about two and a half times smaller than domestic capital’s share in

income. are fairly equal.

Comparing the results for Model 5 and Model 7
An increase in the share of reinvested earnings only leads to minor changes. Solely domestic
capital’s share in income is a little smaller for the sample of high and upper middle income
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countries. This holds true for foreign capital’s share in income for this sample. Domestic

capital’s share in income for this sample is about five and a half times larger than foreign

capital’s share in income. This ratio of α to β increases to six and a half if the share of rein-

vested earnings is 80%. All other coefficients are basically the same for the respective income
related samples in Model 5 and Model 7.

Model 6
The share of domestic capital and foreign capital in income is always larger for the samples of

countries with more foreign capital than for those with less, though the differences are larger
for samples based on the mean of foreign capital per capita. For the countries with less for-

eign capital per capita, foreign capital contributes less to income than for the countries with

more foreign capital per capita.

Model 8
Model 8, which is analogous to Model 6, but is based on the upper estimate for the share of

reinvested earnings, the estimates for α, the domestic capital’s share in income, are signifi-

cantly larger for the samples of countries with more foreign capital than for those with less.

This holds true for the foreign capital’s share in income. The estimates for α are always larger

than the expected one third. Foreign capital’s share in income is for all samples about two and
a half to three and a half times smaller than domestic capital’s share.

Comparing the results for Model 6 and Model 8
A larger share of reinvested earnings slightly increases the effect of domestic capital’s share

in income and leads to a decrease of foreign capital’s share in income for the samples of
countries with more foreign capital (mean and median). For the samples of countries with less

foreign capital no changes can be observed.

9.3.3 Poverty trap
If capital is scarce, it is more productive than if it is sufficiently available. However, the

amount of capital available within an economy must be beyond a certain threshold to be pro-
ductive. Low income leads to low savings and low savings lead to low investment. Low in-

vestment leads to low productivity and low income - where the vicious circle starts over

again. Further, poverty can lead to environmental degradation, which in turn undermines the
assets of the poor and exacerbates poverty, and poverty can lead to violence and conflict. The

associated destruction of physical, human, social and organizational capital in turn intensifies
poverty (UNCTAD 2002a, pp. 71-72). Countries in this economic state are stuck in the pov-

erty trap. Figure 9.7 below illustrates how income is related to capital.
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Figure 9.7

Low income earners have a high marginal propen-
sity to consume. They will spend most of their in-
come on consumption of necessities such as food.
Thus, the marginal propensity to save is low. Since
overall incomes are low, the average propensity to
save will also be low and savings ratios will conse-
quently be low. It is saving that provides funds that
can be lent out to firms for investment purposes.
The availability of funds for investment is thus lim-
ited. Labor productivity measured in terms of output
per worker is consequently low, as capital cannot
be purchased. Wages are invariably linked to pro-
ductivity levels and so incomes are low: the cycle is
complete.

The effect of domestic investment is weakest for the sample of low income countries and

highest for the high and upper middle income countries in all income based models (that is

Model 1 and 3 as well as Model 5 and 7). Except for the high income sample, which is statis-
tically not significant, the regression results support the theoretical assumption of a poverty

trap.
For foreign investment, the effect is fairly equal for the sample of high and upper middle in-

come countries and for the sample of low income countries. The effect is strongest for the

lower middle and low income sample. Figure 9.4 and Figure 9.6, where the countries in the
scatterplot are marked by their level of income, provide a graphical illustration of the distri-

bution of the respective income classes. The regression results seem to confirm the assump-
tion of a poverty trap. Poor countries receive only very few FDI and the share of returns on

these foreign investments, which remain in the host economy, will be spent on requirements

of basic life and business. Investment, which would go beyond of these basic requirements,
are therefore not possible.

9.3.4 Marginal Productivity
Based on Equation 8.3 and Equation 8.4, the marginal productivity of domestic and foreign

capital has been estimated. Some countries yield exceptionally large values for the average y

to k and y to z ratios. These countries have been marked as outliers and have been excluded
before estimating the marginal productivities. However, for consistency a comprehensive ta-

ble of all y to k and y to z ratios for all countries with the results for the entire samples in-
cluding the outliers has been added in Appendix C.
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Table 9.1

Marginal productivity in % (sample without outliers)

Type of capital High income* High and upper
middle income

Lower middle
and low income

Low income

Model 1 Domestic

Foreign

8

148

24

263

46

1’981

44

1’462

Model 3 Domestic

Foreign

8

148

24

263

46

1’981

44

1’300

Model 5 Domestic

Foreign

16

124

32

284

42

1’932

36

1’512

Model 7 Domestic

Foreign

16

124

31

221

42

1’803

36

1’512

Type of capital Median high Median low Mean high Mean low

Model 2 Domestic

Foreign

26

533

57

2’299

25

350

50

1’988

Model 4 Domestic

Foreign

27

485

57

2’299

26

306

50

1’856

Model 6 Domestic

Foreign

33

489

53

2’115

33

513

49

1’890

Model 8 Domestic

Foreign

34

435

53

2’115

34

406

49

1’890

Marginal productivity for all samples with extreme values in the respective samples ex-
cluded
Outliers:

High income: Japan
High and upper middle income: Japan and Turkey
Lower middle income and low income: Nepal, Uganda and Syria
Low income: Nepal and Uganda
Median high: Dominica
Median low: Nepal, Uganda, Syria and Nepal

*values based on non-significant regression results

The values of marginal productivity tend to be too high for foreign and domestic capital for
all samples. However, the trend of the marginal productivity regarding the income-samples is

correct – the marginal productivity is larger for poorer countries where capital is rather scarce

than for richer countries where plenty of capital is available. The values of the marginal pro-
ductivity for domestic investment are still within acceptable boundaries, especially if more

countries within the sample with very high values for the average y to k and y to z ratios
would additionally be excluded. Since in some poorer countries interest rates of 200% or

500% and more are possible, a marginal productivity of about 250% for foreign capital could

be possible. But these values have been estimated for the samples of high and upper middle

income countries and generally one would expect such values for the sample of poorer coun-

tries. The values of over 300% are not acceptable. Since the trend is correct, these high values
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might result from incorrect data on foreign capital flows and stocks (many values in the

UNCTAD data set are estimates) or from false estimates of foreign and domestic capital’s

share in income. Based on Equation 8.3 and Equation 8.4, large values for the marginal pro-
ductivity result mainly from the average y to k respectively y to z ratios and to the lesser ex-

tent from the values of capital’s share in income (α respectively β). The values for α are

within the expected boundaries and the values for the marginal productivity of domestic

capital are acceptable. Since some countries receive only very few foreign investment, at least
according to the data on FDI, the calculated values of the marginal productivity of foreign

capital might be correct mathematically. However, such values cannot be observed in reality.
The values of the marginal productivity for the models based on the amount of foreign capital

per worker respectively per capita correctly reflect the expected trend, but are even larger than

for the income-models. This might also result from the same reasons mentioned above and, in
addition, from the problems outlined earlier in the discussion of the regression results for

these models.
There are other reasons for these high values, which are less likely to result from insufficient

data quality. Capital markets in developing countries are often inefficient. Domestic invest-

ments are probably more profitable that foreign investments but due to inefficient capital
markets comparison of productivity are difficult and the marginal productivities for foreign

and domestic capital are therefore either over- or underestimated. The estimated values only
reflect potential marginal productivities, but investments in developing countries often in-

volve high risk and the risk-based premium might be overestimated.

9.4 Test of Hypotheses
The hypotheses have been formulated to reflect scientific findings on this subject. Since these

findings are contradicting, the reverse causation hypotheses would be applicable, too.

Main Hypothesis

Foreign direct investment has a positive effect on economic growth in developing countries.

The findings of this analysis show that foreign direct investment has a positive effect on eco-
nomic growth in developing countries.

Related Hypothesis 1

Foreign direct investment inflows have a positive effect on economic growth in developing

countries.
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The hypotheses cannot be tested, since the regression equation derived from the extended

Solow-model allows only to test for accumulated foreign capital and not for the flow of for-

eign capital.

Related Hypothesis 2

Foreign direct investment stocks have a positive economic effect on economic growth in de-

veloping countries.

The foreign capital stock has a positive effect on economic growth in all tested samples and

hence for developing countries (and so does domestic capital). The effect of foreign capital is
always weaker than for domestic capital for the per capita models as well as for per worker

models. The difference between the effect of domestic and foreign capital on economic

growth varies from between two times smaller to six times smaller. The differences are larg-
est for the higher income samples and smallest for the lower middle and low income coun-

tries.

Related Hypothesis 3

Foreign capital is less productive than domestic capital.

While foreign capital’s share in income is significantly smaller than domestic capital’s share,
the marginal productivity of foreign capital is larger than for domestic capital. Further the

marginal productivity of foreign capital is larger the poorer the countries in the sample are.
However, the estimated values for the marginal productivity are too large and therefore no as-

sumptions regarding the magnitude of the differential marginal productivity can be made.

Related Hypothesis 4

The larger the share of reinvested earnings in FDI inflows the stronger the positive effect of

FDI inflows on economic growth in developing countries.

A larger share of reinvested earnings leads to a very slight drop of the effect of foreign direct

investment on economic growth in the regression results for the income based samples and to

a larger extend for the samples based on the amount of foreign capital. The absolute value of
the negative effective depreciation term in Equation 6.15 will be smaller if the share of rein-

vested earnings, sZ, is set to 80% instead of 20%. A share of 80% leads to a significantly
smaller negative regression coefficient for the depreciation term and in most cases to a

slightly larger effect of the domestic investment rate. Since there is no measure for FDI flows
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in the regression equation, the hypothesis cannot be proved. However, a larger share of rein-

vested earnings lowers the negative effects of effective depreciation and can slightly boost the

effect of domestic investment.
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One might even be in-
duced to consider eco-
nomic systems as a sort
of modern invention
made in order to retain
for their internal mem-
bers all the gains
coming from productiv-
ity growth. And of
course, to some extent,
economic systems are
such inventions.

“[T]he enormous disparities in the wealth
of the various nations that can nowadays
be observed on the face of the earth […]
one cannot but feel a strong emotional
sense of repugnance, and rebellion,
against the social injustice which they ex-
press. [O]ne might even be induced to
consider economic systems as a sort of
modern invention made in order to retain
for their internal members all the gains
coming from productivity growth. And of
course, to some extent, economic systems
are such inventions. […] The fragmenta-
tion of the world into numerous, separate
economic systems being a fact that has to
be accepted, we must be consistent and
recognise that the wealth of the industrially
advanced countries is something that is
rooted in them and is not something of
which they are depreving the poor coun-
tries. There is nothing that can be ‘re-
stored’ by ‘redistribution’ of material
goods. […] Yet it is not by a redistribution
of material goods, at any given point of
time, that anything will be accomplished.
[…] It is only by absorbing technological
knowledge that the poor countries will be
able permanently to increase their wealth.
[…] For an industrial nation, wealth is not a
stock of material goods – it is a stock of
technological knowledge. […] For, if, in the
pre-industrial world, the main way for a
country to increase its wealth was to
dominate and exploit its neighbours, today
it has become to emulate them and do
better. [T]his should not be taken as a ba-
sis for claiming that international exploita-
tion does not take place. Unfortunately,
international exploitation has taken place
in the past and is taking place today in
many guises. The simple point that is
made here is that no exploitation is neces-
sarily implied by the mere fact that better
technological knowledge enables a par-
ticular country to achieve higher levels of
per capita incomes that are obtained in
other countries.”

Luigi L. Pasinetti, Professor of Econom-
ics (Pasinetti 1981)
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SECTION IV

Conclusions

10 SUMMARY OF RESULTS

This extended Solow-model, which has been designed for this analysis, provides a useful
means to assess the effects of foreign direct investment on economic development. It is a

comprehensive model for this analysis as it includes the foreign capital stock on a per capita

base, reinvested earnings and the ratio of foreign to domestic capital in addition to the other
variables, which are usually part of a Solow-model. The results based on the regression equa-

tion derived from this model are plausible and statistically significant for most of the samples.
Generally, the results for the models based on income categories yield a good model fit and

are within reasonable range. This holds true not only for the assessed effects of domestic and

foreign capital on economic growth, but also for the estimated capital’s share in income. The
results for the models based on the amount of FDI per worker, respectively per capita, are not

consistent and are not as expected. This might be due to a rather unfortunate division of the
total sample along the line of the mean and median of foreign capital per worker respectively

capital per worker.

Effects of foreign direct investment
Foreign capital has a positive effect on economic growth in all tested samples. The effect of

foreign capital is always two to six times weaker than for domestic capital for the per capita
models as well as for per worker models. However, economic growth in very poor countries

seems to be affected less by the presence of foreign capital as for example in middle income
countries. These countries are not only poor, but they also get very little foreign capital. The

scarcity of capital in these countries might result in an economic condition where they are

caught in a poverty trap. Therefore it is very likely that foreign capital can contribute only to a
very small extent to economic growth. The effect of foreign capital is also weaker in higher

income countries, which is likely to result from the widespread availability of capital in these
countries. In addition, the high level of development in countries of the First World requires

much larger financial and technological efforts to achieve productivity gains.
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Concerning the effect of foreign capital on economic growth, the results for the models based

on income categories are in support with the findings of de Soysa & Oneal (1999) as well as

with Firebaugh (1992; 1996). They also support Firebaugh’s claim that foreign capital is less
beneficial than domestic capital and they indicate that the effect of foreign capital on eco-

nomic growth significantly varies depending on the level of income. But the statistical find-
ings do not indicate that the presence of foreign capital negatively affects economic growth as

asserted by the PEN-researchers Bornschier et al. (Bornschier and Chase-Dunn 1985;

Bornschier, Chase-Dunn, and Rubinson 1978) or Dixon & Boswell (1996a; 1996b). However,
the comparison of the statistical results is limited due to the differences in the regression

equations. Therefore the findings cannot be compared on an exact one by one basis.

All these studies have in common, that the time period analyzed is about ten years. Kentor
(1998) analyzed the effect of investment dependence over a significantly longer period of

time, namely fifty years. Studying the effect of FDI on economic growth over a longer time
period allows separating the differential short-term and long-term effects. Kentor’s results in-

dicate that peripheral countries with a relatively high dependence on foreign capital exhibit

slower economic growth than peripheral countries with less investment dependence (p. 1042).
Foreign investments yield a positive short-term economic growth effect resulting from capital

inflows and increased employment. This positive effect is followed by a lagged negative long-
term effect of about 20 years later, which lasts at least 30 years. Kentor argues that this long-

term effect is due to the stability of foreign investments over time since the infrastructure fi-

nanced with the initial sequence of investment, will be followed by additional investments in
a country dominated by foreign capital. A potential adaptation of the social and political

structure by the local elite in favor of the foreign investors would make subsequent invest-
ments even more likely (pp. 1040-1041). An analysis over a comparable long period of time

based on this extended Solow-model would provide further evidence on the effect of FDI on

the economic development of the host countries and would allow an additional test of the
model itself.

Marginal Productivity
For the models based on income categories, a larger share of reinvested earnings leads to a

significant decrease of the negative effect of effective depreciation and can, in some cases, in-
crease the effect of domestic investment on economic growth. On the other hand, the effect of

foreign capital on economic growth is reduced in a negligible manner by a larger share of re-

invested earnings. Based on these observations it can be assumed that reinvesting a significant
fraction of earnings is beneficial for the host economy. The results for the models based on
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the share of foreign capital per capita respectively worker indicate that an increase in the share

of reinvested earnings significantly increases the effect of the domestic investment rate on

economic growth for countries that have more foreign capital. But it only slightly affects it in
a non-consistent manner for countries, which have less foreign capital. While the effect of

foreign capital on economic growth is decreased by a larger share of reinvested earning, it is
increased for the per worker models. The effect of effective depreciation is decreased only for

the countries with more FDI and changes only marginally for the countries with less FDI. In

general, the indirect positive effect of a larger share of reinvested earnings is stronger for
countries with more FDI per capita or per worker (either by absolute figures or by the obser-

vation that high and higher income countries receive more FDI).

The PEN-researchers and critics of TNC presence and activities in developing countries often
argue that transnational corporations repatriate most of the returns to their investments, and

under certain circumstances transfer more money out of these countries than they had previ-
ously invested and thereby harm these host economies. The statistical findings of this analysis

support this point of view regarding the indirect positive effect of a larger share of reinvested

earnings on economic growth compared to a small share. However, rich countries and coun-
tries with more FDI per capita, respectively per worker, profit more from larger reinvestment

shares.
The magnitudes of the calculated marginal productivity for foreign and domestic capital can-

not really satisfy because they tend to be too large and are, in case of the lower income sam-

ples, beyond any reasonable magnitude. But the results indicate that the marginal productivity
of foreign (and domestic) capital is larger for poorer countries, which usually receive less FDI

than for richer countries. This is consistent with the assumption that capital is more produc-
tive if it is scarce.

The findings support the claim of de Soysa & Oneal (1999) that foreign investment is more

productive than domestic investment. But since the calculated values of this analysis are not
really within the expected range, no daring “exact” figures can be given for the differences in

(marginal) productivity of domestic and foreign capital as by de Soysa & Oneal.

Theoretical aspects
In Section 3 theories of development and modernization have been outlined. These theories
shed light on various aspects of TNCs’ operations and their effect on the development process

in developing countries. The analysis presented here shows that the operations of TNCs have

a positive effect on economic growth in developing countries. However, the model setup does
not allow answering other developmental issues associated with the presence and operations
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of TNCs in poor countries. It cannot provide answers in regard of technological and manage-

rial spillover effects, increase or decrease of economic and social inequality within the host

society, cultural decline, uncontrollable urbanization etc. as hypothesized in the theories pre-
sented earlier in this thesis. The limitation on a single parameter – economic growth – is of

course a simplification. The complexity of the global economic system and the various eco-
nomic, political and social impacts of this very system on developing countries pose a diffi-

cult task for analysis. Nevertheless, the model introduced here is a useful means to assess the

effect of TNCs operations in developing countries on economic growth and can be extended
to measure other effects. For example adding human capital to the model would allow as-

sessing respective spillover effects.

Conclusion
Not all hypotheses could be answered in a clear cut way due to the concept of this extended
Solow-model from which the regression equation was derived. Therefore, the regression re-

sults are not always comparable with results from other analyses on a one-by-one basis. Nev-

ertheless, the model is an adequate empirical means for the analysis of the subject at stake and
provides an innovative approach.

11 OUTLOOK

For the present analysis and the scientific studies on the subject of TNCs activities and their
effect on development, which have been outlined in this paper, the complexity of subject had

to be reduced by simplifying the relationship between TNCs activities and the development of

Third World countries to the relationship between FDI and economic growth in developing
countries. Development is more than just an increasing in per capita income and TNCs activi-

ties comprise more than just the transfer of assets to foreign countries. There is a large con-
sensus that human capital is even as important as financial and physical capital. A future

analysis of this subject, based on an extended macroeconomic growth model as portrayed

here, should therefore include human capital. Measuring TNCs activities with regard to the
transfer of technology and management knowledge and not only financial capital would also

be a significant improvement. Besides, data on foreign capital flows and stocks is often not

very reliable since for many countries the figures in the available data sets are based on esti-
mates. Better data quality would considerably increase the reliability of quantitative analysis.

Nevertheless, the most important improvement in a future analysis would be the inclusion of
human capital into the scientific model.
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12 APPENDICES

12.1 Appendix A – Data used in the empirical analysis
Data sample used in the empirical analysis. The sources are the Penn World Tables 6.1

(Heston, Summers, and Aten 2002) and the World Investment Report (UNCTAD 2003).

# Country name Real GDP per
capita in
1990 in US$

Real GDP
per worker
in 1990 in
US$

Average
gross do-
mestic in-
vestment
rate

FDI instock
per capita
in 1990 in
US$

FDI instock
per worker
in 1990 in
US$

Domestic
capital
stock in
1990 in
Mio. US$

FDI in-
stock in
1990 in
Mio.
US$

Average
Population
growth
rate since
1980

1 Algeria 4'964.53 20.50 54.19 265'478 1'355 2.97
2 Angola 1'944.12 4'084.52 6.86 110.98 233.17 14'336 1'024 2.78
3 Benin 999.84 2'068.49 8.50 33.62 69.55 3'859 159 3.18
4 Botswana 5'417.17 16'112.51 17.75 1'026.10 3'051.96 9'330 1'309 3.48
5 Burkina Faso 844.65 1'750.30 9.27 4.35 9.02 7'467 39 2.46
6 Burundi 826.78 1'599.26 9.03 5.53 10.70 3'375 30 2.82
7 Cameroon 2'266.86 4'601.04 10.12 91.00 184.71 27'087 1'044 2.86
8 Cape Verde 2'926.05 7'584.47 17.35 11.16 28.93 1'378 4 1.68
9 Central African Republic 1'377.49 2'905.03 4.44 32.42 68.38 2'300 95 2.43

10 Chad 911.72 2'625.55 6.11 50.31 144.89 5'776 289 2.53
11 Comoros 2'166.12 4'832.08 8.76 39.47 88.04 850 17 2.58
12 Congo 2'099.03 4'256.16 19.44 256.20 519.50 7'377 569 2.89
13 Egypt 3'240.59 11'688.98 9.53 210.57 759.52 131'634 11'043 2.52
14 Ethiopia 572.19 1'318.18 3.82 2.43 5.60 12'293 124 3.10
15 Ghana 1'179.77 2'452.85 5.85 21.22 44.11 12'905 315 3.31
16 Cote d'Ivoire 2'121.87 5'383.00 6.48 83.84 212.69 22'215 975 3.57
17 Kenya 1'334.95 2'732.26 9.25 28.36 58.04 29'996 668 3.54
18 Madagascar 900.37 2'084.49 2.79 8.91 20.63 3'676 104 2.74
19 Malawi 618.53 1'455.26 11.77 21.70 51.05 7'843 185 3.24
20 Mali 755.31 1'573.35 8.03 4.46 9.30 5'996 38 2.53
21 Mauritania 1'299.17 2'699.75 8.18 28.33 58.87 2'245 57 2.71
22 Mauritius 9'000.00 15'731.33 11.73 154.27 269.65 10'918 163 0.90
23 Morroco 3'547.15 11'174.67 13.62 38.13 120.12 115'716 917 2.18
24 Mozambique 924.28 1'900.38 2.37 2.95 6.06 4'073 42 1.58
25 Namibia 4'111.75 13'695.33 9.80 2'002.79 6'670.84 12'537 2'704 2.74
26 Niger 945.93 1'958.08 8.22 36.77 76.12 7'187 284 3.30
27 Nigeria 1'095.70 2'290.91 5.79 83.90 175.43 72'520 8'072 3.06
28 Rwanda 1'067.98 2'170.96 4.93 30.57 62.15 3'472 213 3.02
29 Senegal 1'504.10 3'152.00 6.07 35.25 73.88 8'150 258 2.84
30 Seychelles 8'966.19 20'602.81 12.58 2'919.43 6'708.36 811 204 0.84
31 Sierra Leone 1'283.49 3'544.78 3.12 -0.82 -2.27 1'714 -3 2.14
32 South Africa 7'786.36 23'001.01 11.48 261.97 773.86 371'437 9'221 2.47
33 Togo 1'192.51 2'947.70 6.08 76.31 188.62 3'179 268 2.99
34 Tunisia 4'937.04 15'033.21 15.24 933.64 2'842.93 60'525 7'615 2.48
35 Uganda 685.94 1'414.61 2.47 0.26 0.55 2'455 4 2.46
36 Zaire 569.58 1'164.20 7.12 14.62 29.89 17'767 546 3.30
37 Zambia 1'029.80 3'053.44 8.74 126.85 376.13 14'137 987 3.10
38 Zimbabwe 2'906.76 6'008.03 12.88 12.68 26.22 46'729 124 3.35
39 Belize 5'624.47 18'302.56 13.34 388.17 1'263.13 986 73 2.63
40 Canada 22'333.22 44'743.75 23.89 4'075.03 8'164.17 1'510'809 112'882 1.23
41 Costa Rica 4'938.83 14'149.92 14.27 483.33 1'384.77 23'047 1'447 2.74
42 Dominica 5'859.12 14'098.97 14.28 986.99 2'375.03 495 71 -0.15
43 Domincan Republic 3'156.28 10'062.78 13.10 80.38 256.27 32'186 572 2.24
44 El Salvador 3'529.18 11'294.39 5.59 41.51 132.83 15'211 212 1.09
45 Grenada 4'717.86 10'497.72 19.80 749.57 1'667.88 643 70 0.38
46 Guatemala 3'599.35 12'576.24 6.67 198.22 692.58 25'767 1'734 2.52
47 Haiti 862.98 2'066.14 7.11 22.98 55.03 4'553 149 1.92
48 Honduras 2'225.79 7'211.08 9.35 78.51 254.35 11'554 383 3.18
49 Jamaica 4'123.25 8'291.06 11.53 328.90 661.35 15'359 791 1.20
50 Mexico 7'341.75 21'411.13 16.65 274.32 800.00 1'095'418 22'424 2.15
51 Nicaragua 2'231.64 7'232.51 11.07 29.97 97.14 13'195 115 2.74
52 Panama 5'002.27 13'817.63 13.06 916.39 2'531.32 20'857 2'198 2.09
53 St. Kitts and Nevis 7'878.94 15.84 3'811.09 450 160 -0.55
54 St. Lucia 5'635.45 16.37 2'375.76 699 319 1.50
55 St. Vincent and the

Grendines
5'343.71 12'869.25 9.56 450.54 1'085.03 431 48 0.91

56 Trinidad and Tobago 8'773.74 22'443.53 10.58 1'722.39 4'405.93 14'199 2'093 1.17
57 United States 26'469.72 53'887.25 19.72 1'579.76 3'216.09 13'211'099 394'911 0.94
58 Argentina 7'236.95 20'563.91 15.73 279.31 793.65 596'247 9'085 1.48
59 Bolivia 2'447.65 7'841.02 6.56 156.05 499.90 16'074 1'026 2.07
60 Brazil 6'212.27 16'984.16 19.28 251.07 686.42 2'059'412 37'143 1.97
61 Chile 6'151.45 16'799.39 13.78 768.53 2'098.83 104'937 10'067 1.63
62 Colombia 4'940.61 15'114.49 11.43 100.09 306.20 189'065 3'500 2.09
63 Ecuador 3'775.98 12'372.64 17.90 158.42 519.08 79'577 1'626 2.57
64 Paraguay 4'966.57 14'884.33 13.76 94.67 283.73 24'094 399 3.08
65 Peru 3'586.42 11'217.73 16.84 60.36 188.81 178'031 1'302 2.22
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66 Uruguay 7'267.27 18'666.66 11.76 324.30 832.99 32'771 1'007 0.64
67 Venezuela 6'973.78 20'007.24 14.99 115.89 332.47 268'560 2'260 2.60
68 Bangaldesh 1'278.08 4'404.48 10.52 1.34 4.61 131'335 147 2.44
69 India 1'675.17 4'286.79 11.52 1.96 5.02 1'462'335 1'668 2.14
70 Indonesia 2'851.47 7'255.64 15.93 218.16 555.11 635'027 38'883 1.86
71 Israel 13'649.51 34'851.20 21.53 630.79 1'610.60 149'205 2'940 1.85
72 Japan 22'193.55 35'078.50 31.26 79.73 126.02 8'391'362 9'850 0.56
73 Jordan 3'472.27 14'972.31 14.66 194.10 836.97 16'726 615 3.81
74 Korea South 9'958.58 23'895.88 32.17 136.80 328.25 1'032'618 5'864 1.18
75 Malaysia 6'539.88 15'951.20 21.86 566.86 1'382.62 206'005 10'318 2.83
76 Nepal 1'089.55 2'604.47 14.30 0.62 1.47 26'205 12 2.62
77 Pakistan 1'748.25 5'814.46 11.92 17.86 59.39 188'597 1'928 2.70
78 Philippines 3'006.89 8'165.96 14.99 52.21 141.78 305'224 3'268 2.62
79 Sri Lanka 2'516.03 6'048.21 14.36 40.08 96.35 51'820 681 1.43
80 Syrian Arab Republic 3'113.17 12'683.64 13.88 30.90 125.90 51'148 374 3.36
81 Thailand 4'837.68 9'117.92 29.55 147.65 278.29 621'161 8'209 1.75
82 Austria 19'810.28 41'670.15 24.88 1'280.66 2'693.83 411'641 9'884 0.25
83 Denmark 21'790.40 39'147.18 20.87 1'788.99 3'213.98 292'919 9'192 0.03
84 Finland 20'202.05 40'950.40 27.11 1'029.35 2'086.54 291'460 5'132 0.42
85 France 19'989.82 43'717.46 24.52 1'724.10 3'770.59 3'075'766 100'043 0.50
86 Germany 19'468.41 39'486.48 22.46 1'507.21 3'056.97 3'899'886 119'618 0.13
87 Greece 11'957.09 31'333.59 21.19 777.65 2'037.83 344'338 7'902 0.52
88 Ireland 14'133.53 36'726.98 19.40 972.53 2'527.20 90'203 3'410 0.30
89 Italy 19'294.73 47'615.43 22.63 1'022.32 2'522.88 2'712'345 57'985 0.05
90 Netherlands 19'471.59 46'711.79 22.01 4'598.31 11'031.23 720'038 68'731 0.55
91 Norway 20'431.89 40'128.89 31.65 2'921.72 5'738.34 306'726 12'391 0.37
92 Portugal 12'307.72 27'380.05 19.70 1'067.80 2'375.45 237'354 10'571 0.13
93 Spain 14'469.19 39'828.53 23.02 1'696.66 4'670.30 1'425'611 65'916 0.35
94 Sweden 20'760.73 39'975.35 21.56 1'475.13 2'840.41 436'818 12'636 0.30
95 Switzerland 26'077.60 49'118.09 26.13 5'102.01 9'609.82 517'930 34'245 0.50
96 Turkey 5'740.56 13'244.47 13.66 23.49 54.18 444'591 1'320 2.38
97 United Kingdom 18'315.54 37'090.70 17.25 3'542.22 7'173.34 2'053'465 203'894 0.22
98 Australia 20'070.46 42'101.90 23.17 4'310.43 9'042.01 846'856 73'644 1.52
99 New Zealand 16'174.67 35'689.52 21.09 2'360.52 5'208.51 136'651 7'938 0.68

100 Papua New Guinea 2'880.40 6'106.51 11.93 412.18 873.82 16'097 1'582 2.21
101 Equatorial Guinea 1'424.63 3.37 72.02 270 25 4.96
102 Sao Tome and Principe 1'360.16 25.07 3.57 267 0.41 2.60
103 Antigua 13'045.37 8.20 4'557.19 516 292 0.48
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12.2  Appendix B – Reinvested Earnings
Sample of countries used to estimate an upper and lower value for the share of reinvested

earnings. Data is from the IMF (International Monetary Fund 1992)

Cname year FDI instock Returns to FDI instock
(5%)

Reinvested earnings Share of Re-
turns (5%)

Morroco 1984 419890014 20994501 6000000 29
Morroco 1985 439869995 21993500 3000000 14
Morroco 1986 440420013 22021001 4000000 18
Morroco 1987 499989990 24999500 13000000 52
Morroco 1988 584530029 29226501 7000000 24
Morroco 1989 751590026 37579501 13000000 35
Morroco 1990 916710021 45835501 11000000 24
Morroco 1991 1234170043 61708502 40000000 65
Rwanda 1984 118610000 5930500 6800000 115
Rwanda 1985 133229995 6661500 6700000 101
Rwanda 1986 150809997 7540500 8000000 106
Rwanda 1987 168360000 8418000 8400000 100
Rwanda 1988 189410003 9470500 8800000 93
Rwanda 1989 204949996 10247500 7600000 74
Rwanda 1990 212613998 10630700 5500000 52
Rwanda 1991 217192993 10859650 3600000 33
Mexico 1984 16818000000 840900000 215000000 26
Mexico 1985 18802000000 940100000 231000000 25
Mexico 1986 20838000000 1041900000 587000000 56
Mexico 1987 22022000000 1101100000 481000000 44
Mexico 1988 24033000000 1201650000 564000000 47
Mexico 1989 26818000000 1340900000 643000000 48
Mexico 1990 22424000000 1121200000 653000000 58
Mexico 1991 30790000000 1539500000 756000000 49
United States 1984 164583000000 8229150000 2910000000 35
United States 1985 184615000000 9230750000 -1370000000 -15
United States 1986 220414000000 11020700000 -2300000000 -21
United States 1987 263394000000 13169700000 -860000000 -7
United States 1988 314754000000 15737700000 2820000000 18
United States 1989 368924000000 18446200000 -8520000000 -46
United States 1990 394911000000 19745550000 -16280000000 -82
United States 1991 419108000000 20955400000 -20050000000 -96
Brazil 1984 22843500000 1142175000 695000000 61
Brazil 1985 25664500000 1283225000 472000000 37
Brazil 1986 27897699218 1394884961 543000000 39
Brazil 1987 31458000000 1572900000 449000000 29
Brazil 1988 32031000000 1601550000 617000000 39
Brazil 1989 34286500000 1714325000 714000000 42
Brazil 1990 37143398437 1857169922 531000000 29
Brazil 1991 38580199218 1929009961 273000000 14
Peru 1984 1135699951 56784998 20000000 35
Peru 1985 1152189941 57609497 41000000 71
Peru 1986 1181319946 59065997 28000000 47
Peru 1987 1208650024 60432501 42000000 69
Peru 1988 1217050048 60852502 36000000 59
Peru 1989 1245880004 62294000 17000000 27
Peru 1990 1302000000 65100000 8000000 12
Peru 1991 1334910034 66745502 4000000 6
Philippines 1984 2353750000 117687500 15000000 13
Philippines 1985 2600649902 130032495 10000000 8
Philippines 1986 2708899902 135444995 20000000 15
Philippines 1987 2805280029 140264001 22000000 16
Philippines 1988 2869260009 143463000 17000000 12
Philippines 1989 3072060058 153603003 56000000 36
Philippines 1990 3267929931 163396497 28000000 17
Philippines 1991 3683229980 184161499 34000000 18
Netherlands 1984 18109300781 905465039 1094000000 121
Netherlands 1985 24921400390 1246070020 659000000 53
Netherlands 1986 33354199218 1667709961 1614000000 97
Netherlands 1987 43449398437 2172469922 573000000 26
Netherlands 1988 42545500000 2127275000 1024000000 48
Netherlands 1989 52051500000 2602575000 1699000000 65
Netherlands 1990 68731000000 3436550000 2917000000 85
Netherlands 1991 72474796875 3623739844
Portugal 1984 4324470214 216223511 9000000 4
Portugal 1985 4598509765 229925488 12000000 5
Portugal 1986 4836660156 241833008 11000000 5
Portugal 1987 5302529785 265126489 42000000 16
Portugal 1988 6224109863 311205493 46000000 15
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Portugal 1989 7961000000 398050000 69000000 17
Portugal 1990 10571000000 528550000 112000000 21
Portugal 1991 13020000000 651000000 63000000 10
United Kingdom 1984 46375500000 2318775000 3449000000 149
United Kingdom 1985 64027601562 3201380078 4474000000 140
United Kingdom 1986 76282796875 3814139844 1860000000 49
United Kingdom 1987 109352000000 5467600000 5274000000 96
United Kingdom 1988 129654000000 6482700000 3838000000 59
United Kingdom 1989 150201000000 7510050000 5954000000 79
United Kingdom 1990 203894000000 10194700000 4304000000 42
United Kingdom 1991 208330000000 10416500000 5421000000 52
Papua New Guinea 1984 649067993 32453400 40700000 125
Papua New Guinea 1985 683000000 34150000 35900000 105
Papua New Guinea 1986 772807983 38640399 35700000 92
Papua New Guinea 1987 920161987 46008099 34000000 74
Papua New Guinea 1988 1081739990 54087000 37100000 69
Papua New Guinea 1989 1319180053 65959003 53100000 81
Papua New Guinea 1990 1582339965 79116998 69200000 87
Papua New Guinea 1991 1611439941 80571997 69900000 87
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12.3 Appendix C – Marginal Productivity
Data of the average marginal product of foreign and domestic capital for all countries in the

sample for the period of 1980 to 1990.

Country name Mean y-k-ratio Mean y-z-ratio

Algeria 0.53 87.03
Angola 1.13 51.57
Benin 1.42 109.31
Botswana 0.83 4.69
Burkina Faso 1.30 251.36
Burundi 1.92 182.77
Cameroon 1.35 32.56
Cape Verde 0.78 278.12
Central African Republic 2.41 54.18
Chad 1.01 27.10
Comoros 1.23 274.17
Congo 0.59 8.19
Egypt 1.36 24.97
Ethiopia 2.71 227.27
Ghana 1.30 53.40
Cote d'Ivoire 1.03 31.76
Kenya 0.98 50.28
Madagascar 3.46 192.33
Malawi 0.64 35.33
Mali 1.39 285.04
Mauritania 2.13 105.13
Mauritius 0.94 184.73
Morroco 0.76 168.21
Mozambique 3.71 614.14
Namibia 0.41 2.04
Niger 0.98 29.85
Nigeria 1.21 20.09
Rwanda 3.14 56.70
Senegal 1.47 50.44
Seychelles 0.86 5.30
South Africa 0.74 23.19
Togo 1.47 18.05
Tunisia 0.70 4.77
Uganda 7.52 1107.72
Zaire 1.41 33.54
Zambia 0.49 17.16
Zimbabwe 0.55 139.11
Belize 2.35 53.47
Canada 0.51 7.34
Costa Rica 0.74 13.24
Dominica 1.30 311.81
Domincan Republic 0.84 60.03
El Salvador 1.30 96.59
Grenada 1.09 60.71
Guatemala 1.28 26.26
Haiti 1.68 51.85
Honduras 1.05 59.29
Jamaica 0.57 14.35
Mexico 0.63 34.00
Nicaragua 0.85 85.83
Panama 0.62 4.48
St. Kitts and Nevis 1.34 42.96
St. Lucia 1.73 2.51
St. Vincent and the Grendines 1.82 79.99
Trinidad and Tobago 0.92 7.24
United States 0.58 31.55
Argentina 0.50 41.41
Bolivia 1.06 26.27
Brazil 0.50 32.77
Chile 0.92 28.82
Colombia 1.01 72.89
Ecuador 0.53 36.06
Paraguay 0.94 55.47
Peru 0.60 78.65
Uruguay 0.71 25.51
Venezuela 0.49 66.13
Bangaldesh 1.19 1130.05
India 1.05 928.05
Indonesia 1.01 17.01
Israel 0.43 24.70
Japan 0.36 389.35
Jordan 0.94 27.18
Korea South 0.47 113.43
Malaysia 0.64 12.99
Nepal 0.96 10432.59
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Pakistan 1.08 139.91
Philippines 0.68 73.48
Sri Lanka 0.97 74.54
Syrian Arab Republic 0.81 38790.62
Thailand 0.46 81.61
Austria 0.40 31.16
Denmark 0.43 24.96
Finland 0.40 59.89
France 0.43 14.31
Germany 0.44 30.92
Greece 0.38 15.12
Ireland 0.60 16.36
Italy 0.44 64.33
Netherlands 0.43 9.29
Norway 0.32 9.42
Portugal 0.56 19.71
Spain 0.43 50.19
Sweden 0.47 31.96
Switzerland 0.38 12.19
Turkey 0.86 845.05
United Kingdom 0.59 11.96
Australia 0.46 9.97
New Zealand 0.48 19.31
Papua New Guinea 0.77 12.33
Equatorial Guinea 2.40 234.43
Sao Tome and Principe 0.80 349.15
Antigua 2.68 7.53

Marginal productivities for the entire samples (including outliers). This tables refers to section
9.3.4

Marginal productivity in % (with all countries of the respective sample)

Type of capital High income High and upper
middle income

Lower middle
and low income

Low income

Model 1 Domestic

Foreign

8

252

24

522

50

15’304

49

4’346

Model 3 Domestic

Foreign

8

252

24

522

50

15’304

49

3’863

Model 5 Domestic

Foreign

16

210

32

555

45

13’823

40

4’313

Model 7 Domestic

Foreign

16

210

31

431

45

12’902

40

4’313

Type of capital Median high Median low Mean high Mean low

Model 2 Domestic

Foreign

27

665

63

15’787

26

510

54

13’167

Model 4 Domestic

Foreign

28

604

63

15’787

27

446

54

12’290

Model 6 Domestic

Foreign

34

590

58

13’833

33

738

52

11’735

Model 8 Domestic

Foreign

35

524

58

13’833

35

584

52

11’735

Marginal productivity for all countries in the respective sample.
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