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Abstract
The present article studies how factor share differentials at country level influence capital flow
dynamics. I perform an empirical evaluation on panel data with more than 50 countries over the
period 1995-2005 in order to measure how both capital share and capital abundance determine
capital’s marginal productivity and hence play an important role in the direction and magnitude
of capital flows that search for higher returns. Moreover, the empirical exercise includes the role
of domestic savings in capital flow patterns, as well as controlling for country and time fixed
effects. The results point out that there is a capital attraction effect in the economies whose
production function have a high capital-output elasticity. In particular, an increase of 1
percentage point in capital share increases by ~3% the level of Foreign Direct Investment (FDI)
inflows. This effect offsets the repelling effect caused by capital abundance (and hence low
marginal returns) within the country, where an increase of the capital-labor ratio of 1 thousand
dollars (TUSD) decreases FDI inflows by ~1.4%. Domestic saving levels in the economy,
however, do not have a clear effect over capital flow dynamics. These results feed the vast
theoretical and empirical evidence that tries to explain why capital doesn’t flow from rich to poor
countries, contrary to the predictions of the neoclassical growth model. The present is, as far as
I know, the first empirical exercise that identifies the effect of capital share differentials in the
production function over capital flow patterns in the global economy.
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1. Introduction

The most basic predictions of the neoclassical growth model follow entirely from its standard
assumptions over the production function. The Law of Diminishing Returns implies that the
more abundant a factor, the less its marginal return. Assuming that capital trade is free and
competitive among countries, it should flow from rich to poor economies in the search of
higher returns. This capital flow pattern would, in the long-run, equalize factor marginal
returns in the global economy as well as the capital-labor ratio.

However, recent data has shown that this prediction of the neoclassical model does not
correspond to what actually happens with capital flows in reality. Rich countries, which are
in most cases capital abundant economies (measured in terms of physical capital), receive
high amounts of capital flows: it looks that there is some sort of accumulation effect over
capital patterns that cannot be explained by the neoclassical growth model alone, or that
would at least invalidate one of its most basic assumptions.

Table 1 shows that within the Top 10 countries receiving Foreign Direct Investment (FDI) in
2014, only two have a GDP per capita below or around 15,000 USD 1. Moreover, looking at
the Top 15 we can only find four developing economies (China, Brazil, India and Indonesia).
The question that follows then is, why does capital tend to cumulate in clusters of greater
wealth? Are capital flow patterns responding to the irrationality of agents? Or maybe
unexplored factors such as frictions in factor mobility, human capital spillovers, market sizes
or institutions? Can there be a misconception of the model predictions, derived from a
misunderstanding of its assumptions?

The purpose of the present article is to identify a missing link between the predictions of the
neoclassical model and the empirical data of capital flow dynamics. The hypothesis is that
agents, far from being irrational, are in fact maximizing factor returns with their decisions
over capital movements. The only way in which this can be true is if there is something that
1

This high-income economies threshold is taken from the IMF article Growth Slowdowns and the MiddleIncome Trap (Aiyar et al., 2013). Author’s argument for this choice is that the GDP per capita classification
generated by these cut-off points is aligned to the GNI per capita classification employed by the World Bank.
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the basic model is missing and that is explaining why the effect of capital abundance over
returns is not enough for capitals to flow from rich to poor economies. This element, I
propose, are the capital share differentials among countries on their production functions.
Table 1. Foreign Direct Investment vs. GDP per capita – 2014
Ranking

Country

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

China
United States
Hong Kong SAR, China
Brazil
Ireland
Singapore
Canada
Netherlands
Australia
United Kingdom
Spain
India
Indonesia
Mexico
Russian Federation

2014
FDI, net inflows (BoP, current US$)
289,097,181,064
131,829,000,000
115,980,376,164
96,895,162,916
86,765,614,578
67,522,986,465
57,168,153,469
48,224,679,327
46,333,457,428
45,456,617,379
34,232,712,605
33,871,408,468
26,349,225,591
24,154,173,750
22,890,510,447

GDP pc, PPA (current US$)
13,206
54,629
55,084
15,838
48,755
82,763
44,057
47,663
43,930
39,762
33,211
5,701
10,517
17,108
25,636

Source: World Development Indicators, World Bank.

The present is, as far as I know, the first empirical exercise to identify the effect of capital
share differentials on capital flow patterns in the global economy, as well as the role of saving
levels upon this relation. After this short introduction, Section 2 reviews recent literature that
has tried to explain both theoretically and empirically the determinants of capital flows,
followed by Section 3 in which there is a description of the theoretical model for both capital
share differentials and saving levels effect on capital flow dynamics as well as data used for
the main empirical exercise with some partial evidence. Section 4 describes the panel
regression exercise with its main results. Section 5 performs several robustness checks such
as the Hausman Test to contemplate the existence of both fixed and between effects in the
main regression exercises, a simulation of China mainland data and exploring the possibility
of having non-linear relations between variables by the means of quantile regressions.
Finally, conclusions are addressed on Section 6, then closing with references on Section 7.
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2. Literature Review
The main purpose of this article is to identify by the means of an empirical exercise the effect
of capital share differentials (heterogeneous production technologies within countries, some
more capital intensive than others) over the dynamics of capital flows, as well as introducing
the role of domestic savings in this relation. While as for my knowledge there is not empirical
research in this topic that pursues to identify such effect, there have been certainly relevant
progress on determinants of capital flow dynamics and relevant factors that must be taken
into account for such objective. The following section summarizes some of the most
important academical research regarding capital flows, while it also places the present article
into a framework of capital flow determinants in international macroeconomics literature.
2.1. The Capital Flow Paradox: Why capital doesn’t flow from rich to poor economies?
Starting the wave of articles that pursued to explain capital flow dynamics beyond the
predictions of the basic neoclassical model was Lucas (1990). The author pointed out that if
we include differences in human capital and their spillover effects over total factor
productivity (or technology level), we could nearly close the capital marginal productivity
gap between the US and India. He also recognizes a minor (yet still relevant) role of political
risks in the slowdown of capital flows from rich to poor economies in the Post-War era.
Later, Hsieh & Klenow (2003) develop a theoretical model with a combination of empirical
simulations to propose that poor countries have low efficiency in producing investment goods
and exportables to trade for machinery and equipment, which could explain the low
investment rates in these economies. This phenomenon, they propose, is mainly caused by
low consumption goods pricing that makes investment expensive in domestic price terms.
Reinhart & Rogoff (2004) point that credit risks and high default probabilities in emerging
economies difficult capital inflows in poor countries. This explanation would surely fit for
scenarios such as Argentina in the early 2000s and the most recent Venezuelan/Greek cases,
where credit defaults and political instability have provoked massive capital outflows and
low investment rates of both foreign and domestic capital within the country.
4

Several authors have also analyzed this capital flow “paradox” from a factor share
perspective. Caselli & Feyrer (2006) recognize the fact that capital shares highly influence
capital flows through their effect over marginal return, however they show that when
including natural factor shares and labor shares, capital shares among developed and
developing economies are very similar. They argue that low levels of capital complementary
factors, high prices of capital goods relative to consumption goods and effective bans of
capital outflows explain the limited inflows to these developing economies.
Other authors, such as Gourinchas & Jeanne (2012) have given national savings a major role
in the definition of capital flow patterns. The authors use a wedge analysis2 to identify that
national savings and international reserves accumulation explain in a large extent capital flow
patterns. Through an empirical exercise, their work is as for now the closer effort to explain
capital flow patterns by using both capital shares and saving levels, however they focus on
saving differentials and establish a fixed capital share over cross-section estimations.
Finally, Zuleta (2015) provides the theoretical framework from which this article arises. The
author presents an endogenous growth model with factor saving innovations in an
overlapping generations framework. One of the main results of the model is that even in open
economies, the pattern of capital flows would not only depend on the relative abundance of
the factor but also on differences in technologies (specifically, capital-intensive economies
with a high capital-output elasticity would have higher capital marginal returns which would
attract capital flows). Moreover, Zuleta also theoretically shows the way in which saving
levels in the country must be taken into account as an important determinant in the capital
flow dynamics from rich to poor economies.

2

Wedge analysis refers to the introduction of distortions in the model for both capital and saving variables
in order to identify the effect of this distortions (and hence the effect of the variables) over capital inflows.
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2.2. The Feldstein-Horioka Puzzle
Feldstein & Horioka (1979) posed on their article Domestic Savings and International
Capital Flows one of the major unsolved puzzles in international macroeconomics. After
more than 35 years, academic economists haven’t been able to explain the reasons why (as
the puzzle points out) domestic savings have such a high correlation with investment,
assuming that the global mobility of world capital could easily divert financial assets from
one country to another. Following this, investment should only be driven only by capital
productivity and not by the availability of local resources, as the world capital market should
be able to supply for the needed funds.
The relation between the Feldstein-Horioka (F-H) puzzle and why capital doesn’t flow from
rich to poor countries lies in the fact that those same factors that determine why investment
is so dependent on domestic savings could be the ones molding the international capital
dynamics. The correlation between saving levels and investment may be forced by some of
the determinants exposed above (technology differentials, credit and political risks, terms of
trade), which limit the mobility of capital between countries and let no other option to
domestic investment than to depend on local availability of resources.
This way, recent literature pursuing to solve the F-H puzzle may also highlight important
factors to take into account in the search of the effect of both capital share differentials and
saving levels over capital flows. Aspergis & Tsousmas (2009) provide a very useful source
for these means, by presenting a survey of recent research related to the puzzle and what
economists have learned so far regarding why savings and investment move the way they do.
While most of the research has been done using limited country samples (mainly OCDE
countries as for data availability), it seems that most of the factors denoted are ones that either
add frictions to the free capital mobility or limit the returns rather than explaining the
equalization (or turn around) of attractiveness (gross capital marginal productivity) from
investing in poor countries compared to rich ones. Exchange risk aversion, fiscal policy
constraints, country default risk, frictions in goods markets such as duties and tariffs
(assuming the close relationship between financial assets market and trade of both goods &
6

services), informational asymmetries, low development of financial systems, economy’s
degree of openness and real interest rate differentials are part of the long list of determinants
that have presented evidence of having effects over capital mobility worldwide.
Despite the lack of consensus on a satisfactory explanation of the F-H puzzle, we can still
learn from these efforts some relevant points that are important for our research and that must
be kept in mind in the development of the empirical exercise:

-

The correlation between savings and investment may be a consequence of the reduced
capital mobility provoked by determinants that add friction to capital markets thus
having an effect over magnitude and direction of capital flows.

-

This effect of domestic savings over capital flow dynamics seems to have a different
nature than the effect caused by capital share differentials. While the former effect
may be a result of low capital flow mobility, the latter essentially alters the capital
productivity reducing the investment attractiveness. However, it is also plausible that
productivity differentials produced by heterogeneous capital shares reinforce the
relation between domestic savings and investment.

2.3. Other relevant Determinants of Capital Flows
Aside the empirical and theoretical explanations of why capital movements between
countries do not behave according to the neoclassical model predictions, it is also important
to identify other elements that economics as a profession has identified to have a relation
with capital flow dynamics. Specifically, in this last subsection we will focus on diving into
recent literature around the importance and determinants of capital flows in the form of FDI,
which for the purpose of this article will serve as the measure of capital flows.3

3

Foreign Direct Investment (FDI) refers to direct investment equity flows. This is investment made by a
company or entity based in one country (parent economy) into a company or entity based in another country
(host economy). These flows differ from other type of capital flows such as portfolio investment, which behave
according to determinants beyond the reach of our theoretical model and empirical exercise.
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Before diving into the determinants of FDI, it is important to denote the relevance of this
kind of investment as it has been perceived as a source of economic by academic research.
Solow (1956), in his attempt to express a growth model with a simple production function,
explores the key variables that could provide steady growth rates upon an economy, FDI
determinants captured among them. More recent efforts, such as Wang (1990), have divided
FDI effects over growth between direct effects (such as stepping up production and
transferring knowledge to local suppliers) and indirect effects (such as upgrades in the
workforce quality that will later on spill in other sectors). Romer (1993) underlines the
influential role of FDI in transferring factors such as capital, technology, entrepreneurship
and human resources across countries and economic regions. Moreover, he considers FDI as
one of the main contributory factors in the diffusion, dissemination and assimilation of
knowledge, technologies and ideas. In the same line, Blomstrom & Kokko (1996) reveal
evidence that suggests enhancing effects of FDI on employment and output rates, also with
significant potential spillover-effects toward local firms. Moreover, there is evidence that
these kind of flows have important positive effects in less developed countries
(Balasubramanyam et al., 1996).
As for its determinants, following Agiomirgianakis et al. (2006), FDI is broadly defined as
capital flows resulting from Multinational Companies (MNCs). Following this, factors that
affect MNCs behavior would also affect the magnitude and direction of FDI. The authors
divide determinants of FDI in two groups: those who alter the economy’s market size (as
different GDP measures and growth rates) and those that define the host economy stage of
development. For this last group, the authors quote Barrel & Pain (1998) use of the so-called
Investment Development Path (IDP) indicator as well as Head & Ries (1996) and Cheng &
Kwan (1999) use of infrastructure factors (proxied by road constructions) and regional
income in their efforts for identifying potential variables attracting FDI.
Financial markets may also play an important role on defining FDI optimal levels, following
the line that MNCs would find easier funding in economies with a highly developed financial
market. Regarding this, Barrel & Pain (1997) argue that tighter domestic financial conditions
are linked to lower levels of FDI inflows.
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Continuing with these business-driven perspective of FDI determinants, by analyzing the
labor market there seems to be contradictory evidence on how market imperfections may
have an either negative or neutral effect over FDI. Cheng & Kwan (2000) found negative
effect of higher labor costs into FDI inflows, while both Chen (1996) and Head & Ries (1996)
find a neutral influence from wages onto capital flows.
It is also important to state that as governments consider FDI inflows means to improve
employment and enhance growth rates, then governmental policies could be important as
FDI determinants. Tariffs, taxes, subsidies and privatization policies may (dis)courage
capital flows. In fact, Cheng & Kwan (2000) showed that following the Chinese government
launch of their open door policy, China has emerged as top FDI recipient in the world since
1993. Morrissey & Rai (1995) also pointed out that institutional features of the recipient
economy and the political intervention degree are catalysts for economic restructuring and
potential determinants of FDI.
Then the question that follows is: what can a government do in order to increase their
economy’s attractiveness to FDI inflows? Regarding taxes as a major fiscal policy instrument
and their effects upon FDI, the most basic (obvious) hypothesis is that higher tax levels would
discourage these kind of capital flows. de Mooij & Ederveen (2003) find a median negative
tax-elasticity of FDI across 25 different specifications. However, other authors such as
Hartman (1984, 1985), Slemrod (1990), Scholes & Wolfson (1990) and Swenson (1994)
have pointed out that when considering the effects of taxes upon FDI one should take into
account different types of taxes in both host and parent economy, as well as policies regarding
double taxation in order to clearly identify the magnitude of the effect (certain types of FDI
may be inelastic or even positively related to certain taxes!).
Following governmental policies that may have effects over capital attraction, some other
authors find a significant dependence of FDI into the economy’s trade structure. Bhaqwati
(1978) argues that FDI is captured by countries that promote exports more than those who
promote import substitution policies. Milner & Pentecost (1996) use a proxy to identify the
quality of trade regime; the ratio of exports to sales and sales concentration ratio; reporting
both variables to be highly significant in explaining higher FDI inflows. In regard of
9

economic integration, Cheng & Kwan (2000) revealed that the Chinese Economic Zones
have indeed provoked an attraction effect of FDI. However, it is also important to notice the
endogeneity present in these empirical exercises, as some other authors have found
significant FDI effects over trade. For instance, Blonigen (2001) uses product-level trade
indicators and FDI data for Japanese products entering the US to argue that FDI inflows
substitutes finished goods imports and at the same time boost intermediate goods exports
within an economy.
In regard to the institutional approach for determinants of FDI dynamics, poor legal
protection of assets, high risks of expropriation and high levels of corruption leading to low
levels of public goods may also indeed have negative effects over capital inflows. Wei
(2000a, b) showed how a variety of corruption indexes are strongly negatively correlated to
FDI, following Hines (1995) "natural experiment" results to detect the negative effects of the
1977 US Foreign Corrupt Practices Act (which punishes MNCs that were surprised bribing
foreign officials) on US FDI in the period following the Act. However, other studies such as
Wheeler & Mody (1992) did not find such strong evidence of quality institutions affecting
significantly FDI.
Educational levels upon the country, which would presume to have a high significance over
FDI attraction, have shown on the contrary contradictive evidence. Cheng & Kwan (2000)
argue that none of the education variables (as percentage of population with primarily and
high education) have a significant effect over FDI, following also the results of Cheng &
Zhao (1995). This low explanatory level of human capital agglomeration variables as
determinants of FDI can be consequence of positive education externalities and spillover
effects over production to be hard to capture using standard set of variables (Guntlach, 1995).
There are also external economic conditions that may have an important influence on
determining capital flows. In particular, regarding the effects of exchange rates over FDI,
Blonigen (2005) argues that the common idea was that anticipated volatilities would not have
any effect over capital inflows as the expected returns were also determined by the FX market
and hence the rate of return remained identical. However, Froot & Stein (1991) presented an
imperfect capital market model in which currency appreciations increased foreign investment
10

as for the lower costs of finding internal capital compared to external borrowing. This lowcost funding to invest increases the firm’s wealth compared to firms in the foreign countries
that experience currency depreciations. Klein & Rosengren (1994) contributed with
empirical evidence of such phenomenon using US FDI disaggregated by country source.
Blonigen (1997) argues that an exchange rate appreciation of a foreign currency will lower
the price of certain assets (such as technology or managerial skills) in the foreign currency,
but not necessarily lower their nominal returns. By the use of industry-level data, he revealed
evidence of increased inward US acquisition FDI by Japanese firms due to dollar real
depreciation against the yen. Other authors such as Grubert & Mutti (1991), Swenson (1994)
and Kogut & Chang (1996) have also found short-run movements on exchange rates to
increase inward FDI.
Finally, there is also evidence that exchange rate effects over FDI are not only ex-post effects
but may also have consequences ex-ante. Campa (1993), by the use of Dixit´s (1989) options
theory and FDI data of US wholesale industry, reveals that a higher exchange rate uncertainty
depresses FDI flows as MNCs prefer to wait rather to invest until the economic prospective
improves. On the other hand, Goldberg & Kolstad (1995) argue that exchange rate
uncertainty may increase FDI from risk averse MNCs if this uncertainty is correlated to
export demand shocks in the host economies, confirming their hypothesis with an empirical
exercise over US FDI with Canada, Japan and the UK.
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3. Model and Data Specification

3.1. The Model
Following the literature review, the two main effects that this article’s main empirical
exercise pursues to identify as well as the hypotheses that follow them are described below:

A. The effect of capital share differentials over capital flow patterns
The marginal product of capital depends on the capital share (or capital-output
elasticity) and, hence, capital flows’ both direction and magnitude are affected by
capital shares. For instance, any neoclassical growth model with basic assumptions
over the production function would derive in this same result (depends only on the
assumption of diminishing marginal productivity of the capital factor).
For the purpose illustrating this, we would derive the result from one of the most basic
production functions used in Growth Theory: the Cobb-Douglas production function.
Suppose there are two countries, each one has a Cobb-Douglas production function
with the basic neoclassical assumptions:
𝑦𝑖 = 𝐴𝑘𝑖𝛼 and 𝑦𝑗 = 𝐴𝑘𝑗𝛼´

(1)

where there are two different technologies 𝛼 < 𝛼′ and 𝑦𝑖 < 𝑦𝑗

(2)

This way, marginal returns on capital would be
𝑑𝑌𝑖
𝑑𝑘𝑖

𝑑𝑌

′

= 𝐴𝛼𝑘𝑖𝛼−1 and 𝑑𝑘𝑗 = 𝐴𝛼´𝑘𝑗𝛼 −1 (3)
𝑗

where

𝑑𝑌𝑖
𝑑𝑘𝑖

𝑑𝑌

< 𝑑𝑘𝑗
𝑗

(4)

Capital would then flow from economy i to economy j until marginal return rates
equalize, that is, with 𝑘𝑗 > 𝑘𝑖 (analogue to 𝑘𝛼′ > 𝑘𝛼 )

(5)

Hypothesis: Higher capital shares, which imply higher capital returns, attract capital
flows by offsetting the ejector effect caused by capital abundance in the economy.
This way, capital must not necessarily flow from rich to poor countries as this also
depends on capital share (or capital-output elasticity) differentials.
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B. The effect of saving levels within the country over capital flow patterns
The role of domestic saving levels within capital flow dynamics is a more specific
prediction of Zuleta (2015). The author presents an endogenous growth model where
innovations are factor saving and the technology choice is modeled in an Overlapping
Generations (OLG) framework. One of the extensions of the model describes the way
in which the intra-generational income inequality (two types of old agents
differentiated by their income levels) conditions the results of growth and income
distribution. In particular, in the scenario where there are frictions in the capital
market (i.e. credit constraints) and the old agents must choose their production
technology level (from one more capital-intensive than the other) before interacting
in the market, the availability of savings is a crucial determinant on the dynamics of
capital flows in the market. Capital owners with different saving levels may choose
different technologies (as they cannot leverage on the capital market to choose always
the higher capital-intensive technology), which would derive in also different capitallabor ratios that at the long-run must equalize the capital marginal productivity. These
capital-labor ratios are completely determined by the initial choice of technologies
(hence, determined by initial saving levels) and capital flows deriving this scenario
are determined by if saving levels are enough or not to fulfill the stationary
equilibrium. Therefore, the standard result that capital flows to the firms where it is
relatively scarce does not necessarily hold.

The author then extrapolates this result to a scenario with two different countries and
a global capital market. In a world with two different technologies (one with a higher
capital-output elasticity than the other), if capital flows are slower than technological
changes, different countries would choose different technologies depending on their
saving levels and in this setting, following the results of the initial model extension,
capital may flow in any direction.
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Graph 1. Technology decisions, savings and capital flows

Source: Zuleta (2015)
This last is illustrated in Graph 1. On the left panel, one can deduce the technology
decision of the economy based on if its saving level is below or above the equilibrium
capital-labor ratio of the two possible production functions. Note that when the
average capital-labor ratio is between 𝑘𝛼 and 𝑘𝛼´ , the rich economy uses the more
capital-intensive technology 𝛼´ and the poor economy uses the less capital-intensive
technology 𝛼. In such case, where different technologies are chosen (differentials in
capital shares), “if the savings per worker of the poor economy are small (area B)
then capital ﬂows from the rich to the poor economy and if the savings per worker of
the poor economy are big (area C) then capital ﬂows from the poor to the rich
economy”.4 The quadratic relation of saving levels upon capital dynamics with a
given technology is described on the right panel.5

Hypothesis: For economies with a capital-labor ratio near average, there is a
quadratic relation between saving levels and capital flows that determines if capital
moves or not from rich to poor economies.
4
5

Zuleta, 2015.
A biased technology innovation (as an increase in the capital share) will imply a displacement of the curve.
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3.2. Data Specification and Evidence

As aforementioned, the main objective of this article is to identify in what extent do capital
share differentials influence capital flow dynamics in the global economy. For that purpose,
the identification of such capital share differentials is imperative. The paper exploits the
database built by Zuleta & Sturgill (2015), who perform a growth accounting exercise and
estimate both capital and natural shares of the production function for more than 50 countries
in three different years (1995-2000-2005)6. This allows to have a +150 observations panel
database which was then merged with data mainly extracted from the World Development
Indicators database (World Bank) for capital flows, capital-labor ratio, saving levels and
control variables. These control variables come from both the previously revised literature
on capital flows, as well as the exercise performed by Agiomirgianakis et al. (2006) on the
determinants of FDI. Main variables included in the database, as well as a brief description
of them, are the following:
•

Capital Flows: For the purpose of the empirical evaluation, the variable Foreign
Direct Investment, net inflows is used as a measure for capital flows. This means that
we will be evaluating capital flow investment in each country that comes not from
domestic sources but that pursues differentiated factor productivity among nations.
This variable sums equity capital, reinvestment of earnings and other capital
investment. The database includes both net inflows in current USD and as % of GDP.
Net FDI (as well as FDI outflows) is only available for 2005. As for that limitation,
panel data exercise would be performed with net inflows only.

•

Savings level: The model reviewed above implies that saving levels also have an
important effect over capital flows. To prove this second hypothesis, we are using the
variable Domestic Gross Savings both at per capita and per worker levels.

6

Their purpose was to identify the effect of factor share changes over growth accounting exercises. They
conclude that factor share changes (both physical and capital shares) have an important effect on growth
rates for several countries; ignoring their role or supposing constant shares would imply measurement issues
on any growth empirical evaluation.
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•

Country Risk: As we saw in the literature review, political and credit risks may be
an important determinant of why capital doesn’t flow from rich to poor countries (the
latter being usually more instable economically, politically and financially). In order
to identify this country risk, the EIU Country Risk score was extracted from the
Bloomberg Database. This score, provided by the Economist Intelligence Unit, is
calculated upon Sovereign, Currency and Banking Sector risk measurements. The
score is on a scale of 0-100, where the higher score indicates a higher level of risk,
for more than 100 countries beginning 1997 up to date.

•

FX-Differentials: FX regimes may have an impact over capital marginal productivity
among geographies. As mentioned above, some authors have argued that differentials
in consumption prices at domestic currency may imply higher investment costs in
developing economies. The effect of FX-Differentials is included in the EIU Country
Risk score as Currency Risk.

•

Logistics Index: Developing economies may also have higher investment costs as
for the difficulty to transport goods within the territory. The Logistics Performance
Index measures the ease of arranging competitively priced shipments to markets.

•

Ease of Doing Business: In order to capture the effects of hostile business
environments that may repel capital investments, the Ease of Doing Business score
as well as its components separately are used as controls.

•

Profit Taxes: The variable Profit Tax (% of commercial profits) is used to capture
differentials in tax structures across countries.

•

Trade Fundamentals: In order to capture differentials on trade fundamentals upon
countries, both Trade Balance (as % of GDP) and Merchandise Trade (as % of GDP)
are used. Terms of Trade Index is also included in the empirical exercise to capture
differentials among prices of importables vs. exportables.
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•

Interest Rates: While interest rates differentials effect over capital flows may be
absorbed by the EIU Country Risk score, recent events as the FED announcements
last year have shown the relevance of Monetary Authority decisions over the
dynamics of global capital flows. The series of Real Interest Rate is then also
included.

•

Mineral-based economy: Mineral based economies receive high amounts of capital
investment not for their more capital-intensive production structure but by the
availability of natural resources (particularly in oil rich economies). For this reason,
both Natural Factor Shares and Oil Rents (% of GDP) are included as controls.

•

Capital-labor ratio: Capital-labor ratio series were taken from the Wealth of Nations
database of the World Bank. Data is built by the means of a perpetual inventory
method and a fixed depreciation rate of 0.06.

•

Real GDP per worker: Theoretically, we must also control for the product per
worker in each economy. For this, we are using the Real GDP per worker series also
available in Zuleta & Sturgill (2015). However, we must state that there is a strong
correlation between this variable and the Capital-labor ratio.

•

Human Capital: As Lucas (1990) pointed out, marginal productivity gaps between
developed and developing economies may close when controlling for levels of human
capital. Tertiary School Enrollment is used in order to capture this effect.

After building the database, I am able to start revealing some evidence about the behavior of
capital flows, identifying its relation with the wealth of a country and the role of capital
shares. In Graph 2, we can now confirm the fact that initially motivates this research. On the
left panel, we can see the relationship between capital flows and Real GDP per worker for
the 3 periods in the database. It is now clear that there is in fact a positive correlation between
investment inflows within a country and the levels of GDP per worker. In particular, the
correlation between these two variables varies from 0.33 to 0.53 depending on the year.
Capital is certainly flowing more into high GDP per worker economies. Moreover, the right
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panel shows that this correlation maintains when using Capital-labor ratio; this means that
capital abundant economies seem not to limit the amount of inflows into the country. Without
yet controlling for market size, we can start having certainty that there are various other
elements that influence capital flow patterns other than just the marginal return derived from
factor abundance itself.

Graph 2. FDI (net inflows) vs. Real GDP per worker & Capital-labor ratio

On the other hand, Graph 3 shows a positive correlation between Capital Shares and both
Real GDP per worker and FDI. The left panel shows for the panel database that there is a
positive strong relation (correlation between 0.54 and 0.66 depending on the year). This
means that countries with high capital shares are usually also high Real GDP per worker
economies. More relevant is relation shown in the right panel, showing that there seems to
be indeed a positive relation between Capital Shares and FDI inflows. In particular,
correlation of both variables vary from 0.12 to 0.30 depending on the year. This last serves
as evidence that capital share differentials are important in order to understand why isn’t
capital moving from rich to poor countries.
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Graph 3. Capital Shares vs. Real GDP per worker & FDI (net inflows)

Although it is possible to continue using this kind of correlations to support the hypotheses,
data availability allows me to run a more technical exercise in order to statistically test the
effects of capital share differentials and saving levels in the dynamics of capital flows. The
methodology to do so is described in the next section.

4. Panel Data Regression: Methodology and Main Results

The objective is to test two hypotheses about determinants of capital flow dynamics (capital
share differentials and saving levels). By the means of a panel data regression exercise, the
equation to estimate is the following:
𝑌𝑖𝑡 = 𝛽0 + 𝛽1 𝑥𝑖𝑡 + 𝛽2 𝑘𝑖𝑡 + 𝛽3 𝑧𝑖𝑡 + 𝛽4 𝑧𝑖𝑡2 + 𝛽3 𝑤𝑖𝑡 + 𝛾𝑖 + 𝜑𝑡 + 𝜇𝑖𝑡
Where 𝑌𝑖𝑡 is the level of FDI inflows of the economy i in the year t, 𝑥𝑖𝑡 is the Capital Shares
of the economy i in the year t, 𝑘𝑖𝑡 is the Capital-labor ratio of the economy i in the year t, 𝑧𝑖𝑡
is the Saving Level of the economy i in the year t (Gross Saving as % of GDP), 𝑤𝑖𝑡 are the
control variables named in the previous section, 𝛾𝑖 are country fixed-effects, 𝜑𝑡 are year
fixed-effects and 𝜇𝑖𝑡 is the error term (orthogonal to both 𝑥𝑖𝑡 and 𝑘𝑖𝑡 ). The theoretical model
implies that there is a correlation between both capital shares and saving levels, so there is a
chance that this correlation is present in data too. For that reason, it is possible that during
the regression exercises I have to test the hypotheses both separately and jointly.
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After several panel regression exercises within diverse combinations of both hypothesis and
control variables, main results are shown in the table below. It is important to make clear that
these are all Log-Lin exercises in order to correct for the scale of the dependent variable:
Table 2. Main Results7

VARIABLES
CapitalShare

(1)
lnFDI

(2)
lnFDI

(3)
lnFDI

(4)
lnFDI

(5)
lnFDI

8.601***
(1.798)

7.941***
(1.792)
0.119**
(0.0512)
-0.00167*
(0.000905)

5.116***
(1.796)
0.0882*
(0.0494)
-0.00144*
(0.000873)
2.05e-05***
(4.70e-06)

2.926*
(1.656)

-1.38e-05*
(7.85e-06)
-0.0505***
(0.0183)
1.618**
(0.656)
0.00538
(0.0230)
-0.000572
(0.00626)
2.76e-13***
(8.90e-14)
18.68***
(2.467)
112
53

19.89***
(0.527)

18.34***
(0.790)

18.65***
(0.735)

2.725
(1.660)
0.0756
(0.0471)
-0.00123
(0.000833)
-1.27e-05
(7.82e-06)
-0.0497***
(0.0183)
1.404**
(0.668)
-0.00497
(0.0253)
0.00188
(0.00649)
2.83e-13***
(8.88e-14)
18.11***
(2.477)

112
53

112
53

112
53

112
53

GrossSavings
GrossSavings2
Capital-Labor
CountryRisk
Logistics
OilRents
TermsofTrade
RealGDP
Constant

Observations
Number of id

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

7

All regression exercises use random effects and are limited to the same sample derived from the final
accepted exercise (5), this means the 53 countries for which we have both data on capital shares and
selected control variables
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Regression exercise (1) confirms the fact that there is a positive relation between capital
intensive technologies and capital inflows to the country. The derived estimator has a high
statistical significance (p-value < 0.01) even when testing jointly for the second hypothesis
(2), exercise that also confirms the negative quadratic relation between saving levels and
capital inflows. In (3), when introducing the first relevant control variable (Capital-labor
ratio), we can see that even if results for saving levels partially lose significance, estimators
are still consistent with our hypothesis. However, the Capital-labor ratio still shows a positive
relation with capital inflows; despite its low magnitude this is still inconsistent with
neoclassical model predictions.

On regression (4) I include control variables that maintain both a theoretical and empirical
relevance for the exercise. However, once including control variables, both testing
hypotheses lose statistical significance (Capital Shares & Saving Levels). Following the
theoretical model of the second hypothesis, the technology choice (capital share) is defined
by the saving level, which would imply some sort of slight multicollinearity in the regression.
This suspicion between the two variables leads me to test both hypotheses separately. As a
result, regression (5) highlights with clarity the final empirical results of the exercise: capitalintensive economies have indeed a capital attraction effect that offsets the repelling effect
caused by capital abundance within the country.

In particular, an increase of 1 pp in Capital Share would provoke an increase of ~3% on FDI
inflows to the economy. On the other hand, an increase of the Capital-labor ratio of 1 TUSD
would provoke a decrease of ~1.4% on FDI inflows to the economy. The combination of
these two effects explains why capital doesn’t flow from rich to poor countries, specifically
when the latter have systematically low capital shares upon their production function. These
results are significant up to 10% of error and also highlight the importance of Country Risk
and Logistics Infrastructure in the definition of capital inflows in an economy.
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5. Robustness Checks

5.1. Country or Time Fixed Effects? The Hausman Test

The availability of panel data series allowed me to test results within different models in
order to capture as much intrinsic characteristics as possible within both economies and
periods of time. I have reasons to believe that there are omitted variables that are constant
over time but vary between cases; this are country fixed effects or specific characteristics of
the economies whose effect was not captured by control variables i.e. cultural factors within
a country that make it more or less suited for receiving foreign investment8. However, I have
also reasons to think of omitted variables that vary over time but are fixed between cases;
this are year fixed effects or specific global economic junctures in analyzed years whose
effect is not captured by control variables i.e. the economic recession of late 1990s which
surely had a slowdown effect over capital flows to developing economies.

As for these intuitive arguments to think on the presence of both fixed and between effects,
previous shown results use a random effects method in order to contemplate both of them.
This method acts as a weighted average of both fixed and between effects, giving better Pvalues and more efficient estimators. However, to statistically justify the use of Random
Effects, we must use a Hausman Test to compare the consistency of estimators obtained by
this method to those obtained by the Fixed Effects method. In other words, the Hausman Test
would validate the more efficient model (random effects) against the less efficient but
consistent model (fixed effects) to make sure that the more efficient model also gives
consistent estimators.

Hausman Test results for both regression (4) which includes both hypotheses as well as
regression (5) which includes only hypothesis I are shown in Table 4:

8

Agiomirgianakis et al. (2006) refer to cultural and language differences that may affect cross-border
investment decisions.
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Table 4. Hausman Test Results9
A. Results for Regression (4)

B. Results for Regression (5)

Null hypothesis states that coefficients estimated by the efficient random effects estimator
are the same as the ones estimated by the consistent fixed effects estimator. With a P-value
of 0.63 in the case of both hypotheses tested jointly and a P-value of 0.33 in the case of
hypothesis I tested, we can conclude that as differences in coefficients are not systematic, we
can use the more efficient random effects estimators with a significance level of 1%.

5.2. Missing data effect validation
Main data issue in the empirical exercise so far is the missing capital share value for China,
which for the year 2005 was the fourth largest capital inflow receptor in the world and acts
also as a developing economy (with a relatively low Capital-labor ratio). While we do have
information for Hong Kong & Macao (SARs China), if the capital share of China mainland
is low enough the high amounts of inflows it receives could reverse the previous results.
In order to test for this, I run iterative exercises with all the possible capital share values for
China mainland in order to find how low it should be to turnaround the significance or sign
of the estimators. The exercise makes me conclude that the previous results are consistent
even if China mainland had a constant capital share as low as of 0.21 (the same level of
countries such as Chile, Uruguay, Iran or Tajikistan). Both Hong Kong & Macao have capital
shares between 0.4 and 0.6, which at a first glance makes implausible for China mainland to
have a capital share value not only comparatively low but also constant over time.
9

Logistics variable automatically omitted in both fixed effects regressions as for collinearity.
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Moreover, on an effort to explain output per worker differences through TFP differentials,
Hsieh & Klenow (2009) use data from the Chinese National Bureau of Statistics to mention
that “the median labor share in plant-level data is roughly 30%... significantly lower than
the aggregate labor share in manufacturing reported in the Chinese input-output tables and
the national accounts (roughly 50%)”. By setting capital share to be 1 minus the labor share
in the corresponding industry, it would be highly improbable for capital share value in China
mainland to be below 0.21 (at least in the manufacturing sector of the Chinese economy,
which has accounted always for more than 30% of total GDP in the period 1995-2005).

Table 5. Results with constant Capital Share in China of 0.21

VARIABLES
CapitalShare

(1)

(2)

(3)

(4)

(5)

lnFDI

lnFDI

lnFDI

lnFDI

lnFDI

8.332***
(1.808)

7.787***
(1.798)
0.106**
(0.0502)
-0.00129
(0.000868)

5.183***
(1.838)
0.0776
(0.0487)
-0.000993
(0.000839)
1.89e-05***
(4.92e-06)

2.740*
(1.648)

-1.71e-05**
(7.47e-06)
-0.0510***
(0.0182)
1.840***
(0.630)
0.00855
(0.0229)
-0.00147
(0.00616)
3.01e-13***
(8.71e-14)
18.30***
(2.423)
115
54

20.01***
(0.529)

18.49***
(0.792)

18.75***
(0.751)

2.666
(1.658)
0.0663
(0.0459)
-0.000910
(0.000789)
-1.62e-05**
(7.45e-06)
-0.0499***
(0.0182)
1.599**
(0.647)
-0.00595
(0.0254)
0.000310
(0.00632)
3.12e-13***
(8.68e-14)
17.87***
(2.434)

115
54

115
54

115
54

115
54

GrossSavings
GrossSavings2
Capital-Labor
CountryRisk
Logistics
OilRents
TermsofTrade
RealGDP

Constant

Observations
Number of id

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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As what can be seen from the robustness check exercise, including data from China at the
most critical level to sustain significance can even slightly enlarge the estimators not
affecting the consistency of their sign. This way we can conclude not only that the noninclusion of China in the main exercise is neutral for the purpose of our testing hypothesis,
but also that the main results are consistent at major sample disturbances.

5.3. Non-linear relations? Quantile Regressions

Linear regressions estimate the mean value of the response a dependent variable y has to an
independent variable x (i.e. capital flows response to capital shares). On the other hand,
quantile regressions model the relation between the independent variable x and different
quantiles (percentiles) of the dependent variable y by modeling the relationship between x
and the conditional quantiles of y rather than just the conditional mean of y.
When showing the primary evidence on capital flow dynamics (see Graphs 2-3), it seems
that the relation between capital shares and capital flows is non-existent upon countries with
low capital inflow levels (lower quantiles of the dependent variable y) and then it appears to
be significant upon countries with large amount of capital movements (higher quantiles of
the dependent variable y). In order to test if the effect of capital share differentials over capital
dynamics is different among quantiles of capital flows I run a quantile regression exercise.
However, there is still no academical consensus on how quantile regressions should be
estimated in a set of panel data in which the large number of “fixed effects” significantly
inflates the variability of estimates of other covariate effects10. That is why what follows are
the results of running quantile regressions for cross sectional data at the three different
periods of time, which should be a first step towards analyzing the validity of this argument.

10

Baker (2014) develops a computational method in order to estimate quantile regressions for panel data,
yet STATA package is still not available to the public.
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For simplicity, these exercises include both main independent variables for hypothesis I
(Capital Shares & Capital-labor ratio) but only the most relevant control variable among the
several exercises explored (Country Risk)11:

Table 6. Quantile Regression Results (1995)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

VARIABLES

q10

q20

q30

q40

q50

q60

q70

q80

q90

CapitalShare

-17.81

-10.28

2.836

7.099

13.54

8.937

8.613***

10.38***

11.45***

(11.22)

(10.74)

(10.19)

(9.505)

(9.044)

(8.004)

(2.710)

(2.712)

(2.705)

6.82e-06

-9.83e-07

Capital-Labor

-3.91e-05 8.01e-07

-7.33e-06 -4.46e-06 -3.76e-06 -9.95e-07 1.55e-06

(3.31e-05) (3.27e-05) (3.76e-05) (2.54e-05) (2.20e-05) (2.33e-05) (1.84e-05) (1.61e-05) (3.55e-05)
CountryRisk

Constant

Observations

-0.233*** -0.103

-0.0858

-0.0568

-0.0397

-0.0315

-0.0296

-0.0275

-0.0349

(0.0681)

(0.0786)

(0.0700)

(0.0441)

(0.0489)

(0.0493)

(0.0352)

(0.0301)

(0.0727)

33.65***

26.03***

23.65***

21.67***

20.03***

21.12***

21.10***

20.62***

21.28***

(4.724)

(5.027)

(4.540)

(3.380)

(3.629)

(3.744)

(2.396)

(2.048)

(4.437)

30

30

30

30

30

30

30

30

30

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

11

As for insufficient observations to perform the simultaneous regressions, we were only able to include one
control variable, for which we choose the one that showed the highest statistical significance on the
previous regression exercises.
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Table 7. Quantile Regression Results (2000)

VARIABLES

CapitalShare

Capital-Labor

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

q10

q20

q30

q40

q50

q60

q70

q80

q90

-0.205

-2.788

-2.342

-0.520

1.571

1.373

7.102

7.885*

7.276

(6.009)

(5.262)

(5.586)

(5.746)

(5.854)

(4.248)

(5.447)

(4.668)

(5.596)

9.20e-06

6.00e-06

1.75e-06

-2.14e-06

8.86e-06

4.58e-06

-4.02e-06

2.90e-06

1.57e-05

(1.73e-05) (1.39e-05) (9.74e-06) (9.31e-06) (1.02e-05) (1.67e-05) (1.61e-05) (1.96e-05) (3.06e-05)
CountryRisk

Constant

-0.0413

-0.0776

(0.0665)

(0.0470)

(0.0276)

(0.0228)

(0.0252)

(0.0368)

21.51***

24.41***

25.11***

25.34***

23.69***

(4.205)

(3.314)

(2.491)

(2.206)

54

54

54

54

Observations

-0.087*** -0.092*** -0.0633** -0.0822** -0.0770**

-0.0509

-0.0467

(0.0347)

(0.0329)

(0.0540)

25.14***

24.27***

23.06***

23.11***

(2.485)

(2.560)

(2.553)

(2.125)

(3.911)

54

54

54

54

54

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Table 8. Quantile Regression Results (2005)
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

VARIABLES

q10

q20

q30

q40

q50

q60

q70

q80

q90

CapitalShare

2.404

2.334

5.080

4.408

5.897

6.309*

3.656

1.589

-1.179

(3.867)

(4.473)

(4.349)

(4.438)

(4.344)

(3.287)

(4.326)

(3.575)

(4.026)

Capital-Labor

-6.17e-06 -2.90e-06 -6.37e-06 -1.03e-05 -5.52e-06 -2.80e-07 -3.95e-06 4.35e-06

6.03e-06

(1.06e-05) (8.14e-06) (9.93e-06) (1.37e-05) (1.38e-05) (1.37e-05) (1.64e-05) (2.15e-05) (2.19e-05)
CountryRisk

Constant

Observations

-0.0699*

-0.0751** -0.0766** -0.0754** -0.0602*

-0.0517

-0.0756

-0.0478

-0.0615

(0.0393)

(0.0344)

(0.0291)

(0.0321)

(0.0346)

(0.0352)

(0.0472)

(0.0565)

(0.0562)

22.89***

23.53***

23.39***

24.31***

23.25***

23.03***

25.14***

24.87***

26.55***

(2.485)

(2.411)

(1.794)

(1.999)

(2.155)

(2.321)

(3.038)

(3.456)

(3.362)

50

50

50

50

50

50

50

50

50

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Results from quantile regression exercises highlight that the estimators of Capital Shares are
only significant for high percentiles of capital inflows (60-70-80-90). This is particularly
strong in 1995, where the positive effect of a higher capital share is only significant within
three of the top percentiles, while for 2000-2005 the positive effect is only statistically
significant on one of the top percentiles12. This means that the positive relation between
capital shares and FDI inflows seems indeed to depend on the magnitude of inflows and is
exclusive of economies with relatively high levels of current capital inflows.

These predictions, far from being absolute results (as they are not able to control for neither
country nor year fixed effects), are at least intuitively consistent with the idea that high capital
shares alone cannot trigger capital inflows, but rather boost current inflows in economies
already opened enough to be receiving relevant amounts of capital. Country risk plays a
major role in this dynamic, as the variable is significant in various percentiles of the sample
depending on the chosen period of time.

12

In these last two periods country risk seems to highly determine capital flows, probably due to the global
financial environment at the time (i.e. Early 2000s recession)
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6. Conclusions
The results of the empirical exercise point out that there is a capital attraction effect in the
economies whose production function has high capital-output elasticity, this means a high
capital share over its production function. This effect offsets the repelling effect caused by
capital abundance within the country. In particular, an increase of 1 pp in Capital Share
increases by ~3% the level of FDI inflows. On the other hand, an increase of the Capitallabor ratio of 1 TUSD decreases FDI inflows by ~1.4%. The combination of these two effects
would explain why capital doesn’t flow from rich to poor countries, specifically when the
latter have systematically low capital shares upon their production functions.
However, there seems to be no independent effect of saving levels in the country upon capital
flow dynamics. As theoretical models predict, the effect of savings upon capital flows may
not be exogenous but on the contrary depend on technology level (capital share). This result
is also in line with an interpretation of the F-H puzzle, in which the close relation between
savings and investment is a result of external factors that limit (or discourage) financial assets
mobility. Both views could explain why, when including both capital shares and control
variables, the estimators on saving levels and its quadratic effect lose statistical significance.
The empirical exercise highlights that there is an important role of Country Risk on
determining capital dynamics (political/economic conditions that threaten investment
returns). This relation is particularly visible on the quantile regression exercises, where it
seems that the capital share attraction effect only boosts capital inflows in economies that
already receive important amounts of them. On the other hand, reducing Country Risk can
trigger capital inflows even in countries with very low (or relatively inexistent) capital flows.
Other variables that explain in a relevant measure capital flow dynamics include the Logistic
Infrastructure levels, the availability of Oil Rents and the economy’s Terms of Trade. Policy
implications of these results point out that economies looking for foreign investment need
not only to incentive capital inflows via tax incentives and risk reduction, but also by
transforming their economies’ production technologies into capital-intensive ones that attract
capitals by the means of higher returns that offset the negative effects of the factor abundance.
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