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ABSTRACT

Although the neo-classical theory argues that capital should
flow from developed countries to the developing countries until the
marginal return of investment among countries is equalized, Lucas
(1990) reached the conclusion that such capital flows have not
occurred from US to India even though the marginal return of capital
in India is about 58 times that of US. Lucas explained this paradoxical
finding as of stemming from primarily human capital differences,
external benefits of human capital and capital market imperfections.
Lucas’s paradoxical findings brought intense debates with it on the
subject and led to researches on other determinants of capital flows. In
accordance with these discussions, our study questioned the existence
of Lucas Paradox for BRICS countries (Brazil, Russia, India, China,
South Africa) using panel data for 2002-2014 period. Findings
obtained from the Augmented-Gravity model confirm the existence of
Lucas Paradox in BRICS countries. In other words, marginal return of
capital is not an important determinant of capital inflows towards
BRICS countries. The general conclusions of the study show that capital
inflows depend on institutional quality, agglomeration effect, trade
openness degree, exchange rate and volatility of inflation.

Keywords: Capital Movements, Foreign Direct Investments,
Lucas Paradox, Gravity Model, BRICS.

LUCAS PARADOX'UNUN YENIDEN INCELENMESI: BRICS
ULKELERI iCIN CEKIM MODELI YAKLASIMI
0z
Neo-klasik teorinin, tilkeler arasinda yatirim getirileri farkliligi
ortadan kalkincaya kadar sermayenin gelismis iilkelerden gelismekte
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olan iilkelere akmasi gerektigi tezini Hindistan ve ABD icin analiz eden
Lucas (1990), Hindistan’da sermayenin marjinal getirisinin
ABD’dekinin yaklasik 58 kati olmasina ragmen ABD’den Hindistan’a
dogru béyle bir sermaye akiminin gerceklesmedigi bulgusuna
ulasmigstir. Lucas, bu paradoksal bulguyu; beseri sermaye farkliliklari,
beseri sermayenin dissal faydalar1 ve sermaye piyasasit eksiklikleri
olmak lizere li¢ etkene bagh olarak aciklamaktadir. Lucas’in
paradoksal bulgulari konu iizerinde yogun tartismalari beraberinde
getirmis ve sermaye akimlarinin baska Dbelirleyicileri Tiizerine
arastirmalara yol agmistir. Bu tartismalardan esinlenerek hazirlanan
bu calismada, 2002-2014 donemi panel verileri kullanilarak BRICS
tilkeleri (Brezilya, Rusya, Hindistan, Cin, Giiney Afrika) icin Lucas
Paradoksu’nun varligi sorgulanmistir. Bu dogrultuda ¢ekim modeli
araciligiyla ikili dogrudan yabanct sermaye akimlarinin incelendigi
calismanin analiz sonuglari, BRICS tilkelerinde Lucas Paradoksunun
varligini dogrulamaktadir. Bir diger ifadeyle, BRICS iilkelerine yapilan
dogrudan yabanci yatirimlarda sermayenin marjinal getirisinin 6nemli
bir belirleyici olmadigi sonucuna varilmistir. Calismadan elde edilen
genel sonuglar BRICS iilkelerine yapilan dogrudan yabanci yatirimlarin
kurumsal kaliteye, yigilma etkisine, ticarete aciklik derecesine, déviz
kuruna ve enflasyondaki oynakliga bagh oldugunu géstermektedir.

Anahtar Kelimeler: Sermaye Hareketleri, Dogrudan Yabanci
Yatirimlar, Lucas Paradosku, Cekim Modeli, BRICS.

Introduction

The practices of financial liberalization pioneered by
developed countries, have became widespread around all the world
associated with liberal policy practices of developing countries (DCs)
in 1980s. The main reason of DCs' policies towards financial
liberalization is the desire of these countries to reach the capital they
need in the economic development process. In this context, DCs
competing with each other to attract foreign capital have
considerably lifted their capital controls and put into effect policy
implementations to remove social, political and economic obstacles
against foreign investments. An important part of these
implementations are towards domestic labor market conditions,
corporate taxation, tariff barriers, subsidies, privatizations and
regulatory regime policies. Foreign capital investment is an
important factor affecting growth performance, employment rates,
prosperity level and global competitive power of countries. Among
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foreign investments, foreign direct investment (FDI) is especially
crucial. It is emphasized that FDI which may play an important role in
economic growth process not only provide the capital needed by the
countries, but also increase production, exports, employment and
productivity. Besides, FDI gives rise to transfer of technology and
management skills among countries (Agiomirgianakis, Asterio and
Papathoma, 2003; Jadhav, 2012).

DCs by putting into effect the incentives and policy
regulations aimed to attract such investments towards their
domestic market due to the increasing importance of FDI have not
attained desired results from the implemented policies for some
periods because of various constraints. Yet, these developments have
not diminished the interest for FDI; on the contrary, the rigidities in
the credit markets due to the recent economic crisis have increased
the importance of FDI (Sarisoy and Kog, 2010). In addition, since
industrialized countries pulled out of the market of global
manufacturing production as a result of their structural
transformation in the 1970s and 1980s DCs were encouraged to
attract production and FDI in manufacturing sector. Although this
competitive environment has led to accelerating liberal policies of
DCs, the location choices of FDI has not responded quickly and
significantly to these changes (Demiral et al., 2015).

According to Neoclassical theory capital should flow from the
rich (developed) countries that have more physical capital per
worker to the poor (developing) ones having relatively less physical
capital per worker. This hypothesis is based on the fact that the
return of capital in the rich countries is relatively low compared to
the poor ones. But, Lucas (1990) concluded that there is no capital
flow in this direction at the level predicted by Neoclassical theory.
Lucas’s finding is called as Lucas Paradox in the economic literature.
Lucas (1990) stated that such a capital flow from United States (US)
to India has not occurred, although the marginal return of the capital
in India is about 58 times that of the US. Lucas’ findings have raised
arguments on other determinants of FDIs as well as the marginal
return of capital. Considering a number of other factors, as the lack of
qualified workforce, inadequate infrastructure, high level of
corruption, and the difficulties they have with regard to repaying
foreign debts, it is seen that DCs’ risk adjusted return rates have
declined substantially (Prasad et al.,, 2007). In addition, the fact that
FDI toward China where the restrictions on capital movements were
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heavily implemented in the 1990s are more than that of towards
liberal economies has led to a discussion of different determinants of
FDI in the literature. At this point, many other factors such as market
size, trade openness, exchange rate, economic stability, institutional
quality, infrastructure, labor costs, tax rates and political stability
have become widespread as determinants of FDI in the literature
(see Asiedu, 2002; Walsh and Yu, 2010).

The remainder of this study is organized as follows: After the
theoretical explanations related to FDI and Lucas Paradox are
included in the first part, the empirical literature is presented in the
second part. Following the third part including the dataset,
methodology and empirical findings on Lucas Paradox and thus
determinants of FDI in BRICS countries, our study is completed with
fourth part including results and evaluations.

1. Theoretical Background: Foreign Direct Investment and Lucas
Paradox

FDI consists of investments in physical production means as
buildings and factories as well as financial resources which is defined
as enterprises in which foreigners have at least 10 percent share of
dividend or voting. FDI is carried out by multinational corporations
(MNCs). MNCs, defined as enterprises that conducts its production
and/or marketing activities in two or more countries have its own
business strategy, management conception, and it applies its own
strategies within its all affiliates and subsidiaries. MNCs realize FDI
due to several reasons as penetrating to the market, accessing to raw
materials and intermediate inputs, reducing of labor costs, accessing
to technology, reducing the tax burden, overcoming with customs
barriers, diversification of investments at international dimension
and overcoming transportation costs (IMF, 2004).

Among the FDI that is realized in different ways, new
investments (greenfield investments) create more added value in the
market. So, the host countries lean towards this type of FDI. New
investments emerging by foundation of a new production facility in a
foreign country may also necessarily arise as a result of supervisions
carried out in the host country. The merger and acquisition (M&A)
which is another type of FDI could be realized in two ways: One of
them is the exchange of dividend between two similar sized
companies in order to increase their market power or productivity.
Second one is a large company purchasing of a significant part of the
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assets belonging to a small company. Privatization which is an
another type of FDI is defined as the selling of public sector equities
to real or corporate entities (Gormezoz, 2007).

The most important theories explaining the FDI are the
product cycle theory, oligopolistic reaction theory, OLI model, and
theory of horizontal and vertical integration investments. In the
product cycle theory developed by Vernon (1966), production
process is divided into three main stages as product development,
maturation and standardization. It is stated that in the
standardization phase, the product reaches to a stage that it could be
produced in foreign countries. According to the oligopolistic reaction
theory, firms tend to invest directly in foreign markets which the
same market with their rivals in anticipation of possibility that their
competitors may take over the market by investing in foreign
markets. According to the OLI model developed by John Dunning
(1980) which focuses on ownership, location and internalization as
determinants of FDI, the firms should firstly have production
privileges that provide efficiency in the foreign market. Secondly,
they should have some advantages such as low cost production and
low transportation costs. Thirdly, they should have a broad market
network on marketing, management and property control (Wadhwa,
2011). Horizontal integration investment is known as production of
MNCs in foreign markets by using their monopolistic advantages in
product differentiation in order to compete with domestic firms.
Vertical integration investment is production of a product in several
different countries as a result of dividing into several stages of the
production process of the final goods produced by the MNCs. Vertical
integration investments have been widespread rapidly due to the fact
that exports lead to high transportation costs (Protsenko, 2003).

Studies testing determinants of FDI focus on a lot of factors
such as market size, trade openness, exchange rate, economic
stability, institutional quality, infrastructure, labor costs, tax rates
and political stability. Regarding the extent to which these factors are
taken into consideration, it is very important to realize the aim of
FDI. In this context, it is important to identify the difference between
market-seeking FDI and non-market seeking FDI. In the market-
seeking FDI the goods that were produced in the host country are
sold again in the domestic market of that country. Therefore,
domestic demand enhancing factors as the high income level and the
large market size of the host country could direct to market-seeking
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FDI. In the non-market seeking FDI, the goods produced in the host
country are sold abroad. For this reason, the effect of the domestic
demand increasing factors of FDI in the host country remains low
(Asiedu, 2002, p. 109). It is stated in the literature that a large part of
the FDI occurs due to the market-seeking behaviour particularly FDI
in high income countries (Jadhav, 2012).

1.1. Lucas Paradox

In the context of a production function with constant returns
to scale that homogeneous labor and capital inputs are used given
the two countries that produce the same product, difference in the
amount of production per worker in these two countries could be
explained by difference in the amount of capital per worker. The law
of diminishing returns refers to that marginal productivity of capital
is higher in less productive (relatively poorer- having low production
per worker) economies. Accordingly, under perfect competition and
free market conditions, new foreign investments will only tend
towards poorer economies until the differences between the capital-
labor ratios and therefore the wage and capital gains (interest, profit,
dividend income etc.) are equalized. In practice, it is showed that the
capital flows from rich countries to poor ones are very inadequate
when compared with those predicted in theory. According to
Summers and Heston (1988) calculations, per capita production in
the US is about 15 times higher than in India. In both countries it is
assumed that there is a Cobb-Douglas production function with
constant returns of scale:

y = Ax” (1)

In Equation 1; y, A and x shows the production per worker,
the level of technology and the amount of capital per worker
respectively. Accordingly, the marginal productivity of capital
r=Apx 7~ can be obtained in terms of capital per capita and hence
per capita production as follows:

r= ﬁAX 1/ﬁy(ﬁ—1)/ﬁ (2)

Calculations of Lucas based on Equation 2 for 1909-1958
period show that the marginal productivity of capital in India is about
58 times that of US. According to Neoclassical arguments, the

existence of such a large return differences between the two
countries suggests that capital flows should be directed towards
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India and other developing (poor) countries from US and other
developed (rich) countries. On the contrary, the fact that capital
movement has not actually taken place in this direction is called as
Lucas Paradox. Lucas explained this paradoxical finding as of
stemming from primarily human capital differences, external
benefits of human capital and capital market deficiencies. In Lucas’s
analysis in which labor input per capita is equal in all countries, the
qualitative differences (human capital) between labor units are not
taken into account. Lucas has revised his work by taking into account
the differences in human capital between the US and India and has
concluded that the marginal productivity of capital in India was
about 5 times than of the US. Yet, this result has not completely
removed the paradox. At this point, Lucas emphasizing the external
benefits of human capital revised the production function as follows:
y = Ax”h* (3)

In Equation 3; y, x and h show production per qualified
worker, the amount of capital per qualified worker and the human
capital per worker. Hv, which is interpreted as an external effect in
the equation, increases the efficiency of the workforce just like
technology. Accordingly, the marginal productivity of the capital can
be expressed as:

r= ﬁAllﬂy(ﬁ—l)/ﬁhl/ﬂ (4)

According to Krueger (1968) 's calculations, a worker in US
produces at such an efficiency equivalent to five workers in India.
According to the results of analysis considering this finding, the ratio
of the marginal returns of the capital in the US and India is 1.04.
Therefore, the returns difference between the two countries
disappear completely by including the external effects of the human
capital into the models.

Finally, Lucas (1990) focuses on the capital market
imperfections and asymmetric information to explain the paradox.
Accordingly, the capital inflows to relatively underdeveloped (poor)
countries occur with the expectation that they will create an income
flow in the opposite direction in the next periods. For example, in
response to investments to developing country B carrying out by
developed country A, country A aims to get various incomes such as
interest income, dividend income or profit. Such flows for properly
taking place among countries depends on the existence of
competitive equilibrium conditions. This requires an effective
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mechanism for the fulfillment of international borrowing agreements
(investment contracts). Otherwise, after the investment has taken
place and profit transfers begin, country B may be profitable by
breaking up with country A. Of course in such a case country A will
tend not to invest in country B again. Such capital market
imperfections are generally called as political risk. Also, if foreign
investors have incomplete information about the domestic market of
the country in which they conduct investment activities, capital flows
will not be realized as far as difference in returns are equalized.

1.2. The View of Foreign Direct Investments

In historical perspective, the total World FDI peaked at 1
trillion 902 billion dollars in 2007. Following the global economic
and financial crisis of 2008-2009, FDI at global level increased by
38% when compared with 2014 and reached the highest level of 1
trillion 762 billion dollars in 2015. The most important part of this
increase is the M&A investments in foreign countries. The value of
these investments was $ 721 billion in 2015, $ 432 billion in 2014.
Behind this increase in M&A are institutional arrangements such as
tax regulations. According to official statistics, the value of greenfield
investment reached its highest level in 2015 with $ 766 billion
(UNCTAD-WIR, 2016). In Figure 1 below, the development trend of
FDI in the period 1990-2015 is showed in terms of whole world and
various country classifications.

Figure 1. Foreign Direct Investment Inflows
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Source: UNCTAD (2016).
Note: The values are in million dollar with nominal prices.
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As seen in Figure 1, FDI has shown a significant upward trend
since the mid-1990s. An another point to draw attention is that total
FDI exhibits a sharp decline following the crisis years. The fact that
the trend of total FDI is similar to that of the developed countries can
be interpreted as an indication of that the countries attracted FDI are
mostly developed countries. FDI value in developed countries was
522 billion dollars in 2014. They reached 962 billion dolars in 2015
with an increase of 84 percent accounting for more than half of total
FDI in the world. An important part of this strong growth in
investments has been seen in Europe. FDI in US increased about four
times in 2015 after the low level in 2014. Thus, the share of
developed economies in total FDI inflows has increased to 55% in
2015 from 41% in 2014. Therefore that five-year success of DCs and
transition economies which were the main host countries of FDI
inflows in 2010-2014 period seems to have turned in favor of
developed countries in 2015. An important part of this change stems
from serious increase in M & A investments in developed countries,
especially in the US. Net value of M & A in the US was $ 17 billion in
2014, reached $ 299 billion in 2015. Such investments have also
increased in Europe by 36% in 2015 when compared to 2014.

FDI inflows in DC has reached the highest level with 764
billion 670 million dollars increasing by 9% in 2015 related to 2014.
DCs in Asian region where 541 billion dollars FDI was actualized in
2015 were the most important host countries of FDI inflows around
the world. In this respect, Europe is second with 504 billion dollars of
FDI, North America is third with 429 billion dollars, Latin America
and the Caribbean is fourth with 168 billion dollars of FDI and Africa
is fifth with 54 billion dollars of FDI. FDI in the transition economies
was about 35 billion dollars by declining in comparison with 2014.
2014 is the only year when DCs left behind developed countries in
terms of FDI inflows. It is remarkable that five of the top 10 countries
(China, Hong Kong, Singapore, Brazil and India) in terms of FDI
inflows are DCs. However, when considered as a whole it is stated
that the DCs' share is still well below that of expected level (UNCTAD-
WIR, 2016).

The five countries (Brazil, Russia, India, China and South
Africa) which had a rapid growth in 2000s and called as BRICS
countries draw attention due to their successful performance during
recession period of the world economy after 2008 global crisis. The
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remarkable performances of BRICS countries are also influenced by
FDI inflows towards these countries. Figure 2 presents net FDI
inflows towards BRICS countries in the 1992-2015 period.

Figure 2. Foreign Direct Investment Inflows to BRICS
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Source: UNCTAD (2016).
Note: The values are in million dollar with nominal prices.

As can be understood from Figure 2, FDI inflows in China are
incomparatively more than other BRICS countries. While there is an
overall upward trend in China, the most volatile FDI inflows are in
Brazil and Russia. The successful performance of China in this regard
has been manifested by the introduction of the Chinese effect to
literature on the determinants of FDIs. BRICS economies as a whole
constitute approximately 20% of total FDI inflows. The low-cost
labor force in China, the young population in India and the natural
resource equipment in Brazil and Russia are shown as the main
reasons for the FDI inflows towards BRICS economies. As well as
China having the cheapest labor force, its large market and attractive
policy implementations play an important role for FDI inflows to this
country. The significant part of FDI inflows in China is concentrated
in industries such as telecommunications, automotive and
petrochemicals (Nistor, 2015).

Developed countries actualized approximately $1 trillion of
FDI outflows (72% of total FDI outflows) in 2015. In this respect,
Europe is the region having the most FDI outflows with 576 billion
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dollars. On a country-by-country basis, the US is the country having
the most FDI outflows with $300 billion. US is followed by Japan with
129 billion dollars and China with 128 billion dollars. In general, FDI
outflows of DCs and transition economies has decreased. The main
reasons for this decrease are the decline in commodity prices, the
devaluation of the country's national currencies and geopolitical
risks. In 2015, more than 50% of M&A outflows ($ 388 billion) are
towards manufacturing industry. Investments in the primary sector
have declined especially due to the downward movement in
commodity prices. From the point of view of the global FDI stock,
service sector is ranked as first with the share of 64%, manufacturing
industry is the second with the share of 27% and primary sector is
third with the share of 7% (UNCTAD-WIR, 2016).

2. Empirical Literature Review

Empirical literature on Lucas Paradox consists of two stages.
One is related to testing of paradox whether if it exists for different
periods or not -as claimed by Lucas (1990)- and other process is
investigation the effects of international capital market imperfections
that may lead to paradox as well as fundamental factors that have an
impact on marginal product of capital to which paradox could be
attributed. In the context of Lucas Paradox, Clemens and Williamson
(2000) by analyzing the determinants of capital flows towards a
sample of 34 countries with panel data analysis method for the
period of 1894-1913 do not find any role of GDP per capita to explain
Lucas paradox. Both natural resource endowment and qualitative
and quantitative increases in labor have a significant role in
determination of capital flows is another finding of the article. By
investigating the role of capital market deficiencies Reinhart and
Rogoff (2004) state that sovereign default as an indicator of credit
market imperfections pose a serious obstacle on capital flows to
developing countries. However, the effects of human capital
externalities suggested by Lucas (1990) and the role of other "new
growth" theory elements will increase if market imperfections
decrease in accordance with institutional quality development.

Using data over the period 1997-2001, Lothian (2006)
examines as to why capital flows have not occured as expected from
developed towards developing countries find that unsustainable
price stability, capital controls and weak institutional quality are
crucial factors preventing FDI flows. Alfaro, Kalemli-Ozcan and
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Volosovych (2008) make an extensive regression analysis in order to
investigate Lucas paradox and its determinants among 98 countries
for 1970-2000 period after Bretton Woods. Although the results
point to Lucas paradox, once the variable of institutional quality
taken into consideration paradox disappears. After that they repeat
the analysis with different sub-periods and different social, political
and economic variables in order to test whether the effect of
institutional quality as an explanatory of paradox is valid for different
models or not. They find that institutional quality is robust to be the
best explanatory variable of paradox. On the other hand, Azemar and
Desbordes (2013) test the robustness of Alfaro et.al.(2008) to
outliers with S-estimator by using the same sample and models and
found that differences in terms of institutional quality are not
effective to eliminate paradox when observations leading to bias in
the sample on Botswana, India, Kuwait, Panama, Singapure and
Zimbabwe is removed. Similar estimations are conducted by using
instrumental variables estimator against endogeneity problem, a
quadratic model against potential nonlinearity and considering a
more extensive sample of 104 countries and 1970-2007 time period.
Although institutional quality contributes to justification of Lucas
paradox, it is unable to remove the paradox completely. By iterating
the similar analysis Goktan (2015) estimates the effect of initial
income per capita, institutional quality, human capital,
macroeconomic stability and capital market imperfections on cross-
border capital flows directed to banking and nonbank sectors with
ordinary least squares method by accounting for cross-section
heterogeneity and sectoral diversities. Unlike Azemar and Desbordes
(2013) Lucas paradox disappears as country heterogeneities are
considered.

In opposition to Alfaro etal. (2008), Franken and Van
Wijnbergen (2010) test Lucas paradox using panel data over the
period of 1981-2006 for low income countries and find no evidence
of institutional factors having a significant effect to explain Lucas
Paradox. Besides, trade openness and natural resource endowment
are main variables as a rationale for paradox. By employing panel
data method with fixed and random effects estimators Reinhardt
et.al.(2013) investigate Lucas paradox for a sample of 110 countries
and for 1980-2006 period. The findings are compatible with
neoclassical theory once capital account openness level is controlled.
Notwithstanding no systematic relationship is found between net
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capital flows and economic development when capital account
openness is below median openness level. Probable effects of many
factors such as public and private sector components of capital flows,
human capital, institutions, financial market imperfections that are
mostly used in other studies are also taken into consideration. The
significant and strong effect of capital account constraints on capital
flows remain unchanged.

For a sample of 57 industrialized and emerging market
economies and for the 1990-2011 period Herrmann and Kleinert
(2014) investigate the determinants of aggregate capital flows by
using Feasible Generalized Least Squares estimator. Contrary to
several studies, neoclassical nexus between income per capita and
capital flows is valid particularly for Eurozone. They attribute this
finding to other studies focusing on emerging markets and using
gross capital flows. Using a quarterly dataset up to 64 emerging
markets and 1993-2009 period Byrne and Fiess (2016) empirically
investigate the determinants of both aggregate and disaggregate
capital flows using uniforms spacings approach and panel analysis of
nonstationarity in idiosyncratic and common components (PANIC)
which let the examination of common factors in capital flows. Long-
term interest rates, commodity prices, institutional quality and
financial openness are the main determinants of capital flows as
findings indicate. Human capital is inadequate to explain Lucas
Paradox.

The empirical studies mentioned above are summarized in
Table 1. Unlike many empirical studies, this article aims to make a
contribution on testing Lucas paradox by considering bilateral capital
flows between BRICS and G7 country groups and applying dynamic
panel data analysis method in the context of gravity model approach.
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Table 1. Overview of Empirical Studies

Time
Study Countries Covzrag Meth(}),dolog Results
GDP per capita
Clemens | British and Panel data does not have
and 34 capital 1894- analvsis arolein
Williamso | receiving 1913 met})io d explaining
n (2000) countries Lucas paradox.
85 less Cross- ftip;z;‘?e%vg
Lothian developed 1997- countr better
(2006) | countries | 2001 Y | Dot
regressions institutions.
Alfaro, 23 . _ Once
. Ordinary institutional
Kalemli- | developed, .
1970- Least quality
Ozcan and 75 .
. 2000 Squares considered,
Volosovyc | developing approach aradox
h (2008) countries pp P
disappears.
Lucas paradox
Franken All Panel data disappears
and Van developin 1981- analvsis when country
Wijnberge countlr‘)iesg 2006 metzod specific effects
n (2010) considered.
Azaer:gar Instrumenta
190 1970- 1 variables | Lucas paradox
Desbordes countries 2007 approach exists
(2013) pp '
Fixed and
Reinhardt 1980- random .
etal.(2013 110 2006 effects Neoclassical
countries . theory is valid.
) estimators
Feasible
Herrmann 57 1990- Generalized Neoclzilsswa}l
and . Least theory is valid.
. countries 2011
Kleinert Squares
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3. Empirical Framework

This article aims to test the validity of Lucas Paradox by
handling the subject of FDI flows from G7 to BRICS countries. In line
with this purpose gravity models are estimated by Generalized
Method of Moments (GMM) estimator. Thus empirical framework is
planned as follows: Firstly data and variables are defined, then
theoretical explanations on gravity model and GMM are made. After
then models are explained and lastly findings are presented.

3.1. Data and Variables

Annual balanced panel data of 2002-2014 period for all
variables are used in order to test Lucas paradox. Since more
updated bilateral panel data for all the variables have not been
reached, this period is considered. Table 2 presents variables, their
definitions and data sources in detail. The econometric model of this
study is determined according to related literature and includes
social, economic and political variables. Empirical tests show that
econometric model has high explanatory strength.
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Table 2. Definitions and Sources of Variables

Variables Definitions Sources
FDI Direct capital inflows per capita, million $
TO Trade openness: Share of the sum of UNCTAD
bilateral export and import values in GDP.
FC Fixed capital per labor force, million $
Human capital index per capita: A Penn
HC calculation based on schooling duration and World
return to education. Table 9.0
ER Exchange rate: National currency/USD

INFVOL | Inflation volatility: CPI minus average of CPI World

Bank
Political risk index: consists of components
as Voice and Accountability, Political
INST Stability and Absence of Violence, PRS
Government Effectiveness, Regulatory Group

Quality, Rule of Law, Control of Corruption

3.2. Model and Methodology

Gravity models are utilized and estimated by dynamic panel
data analysis method within this part of the study. Before findings
acquired, theoretical background of gravity model and dynamic panel
data analysis are presented here.

3.2.1. Gravity Model

Newton's law of gravitation has been an inspiration to gravity
model in economics. Economic logic behind the model stands on the
variability of economic flows depending on economic activity in
home and host country and also on inverse proportionality of
economic flows to distance between these two countries. Applied law
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of Newton predict economic flow of X; from home country i to
country j as (Anderson, 2016):
Xij = YI—E; (5
D;

Where G is gravity constant, Y;is volume of related economic
activity in country i, E; is volume of related economic activity in
country j and Dj is distance between country i and j. While the first
application on gravity model has been conducted for the flow of
migration to England, first application on trade flows has been
conducted by Tinbergen (1962).

Gravity model in Equation 5 transforms into

fl-j- = aY?E CJ,-DI-‘E- when applied together with its constant and

exponents. While X is estimated value of X; b, ¢ and & are elasticity
coefficients of X to the change in ¥;, EJ,- and DU’ respectively
(Anderson, 2016). Determinants of D which increases transaction
costs among countries are factors being expected to affect FDI flows
(distance, institutions, infrastructure, mutual trade, macroeconomic
uncertainties etc). As assumed by gravity model, once factors defined
by D are absent marginal return of capital is the sole determinant of
FDI flows. Current developments on economical foundations of
gravity model have led to revision of original gravity model form in
accordance with economic structure. Structural gravity model which
is situated in mainstream economics and in resource allocation
models among economic sectors considerably contribute to
measurement of developments of countries in time, results of trade
globalization and location of economic activity. Structural gravity
model of economic interactions provide a basic characterization of
distribution of economic activity between home and host countries
(Anderson, 2016).

3.3. Generalized Method of Moments (GMM)

The first factor to prefer panel data analysis method is based
on econometrics theory that allows us to make an analysis for a
country group as BRICS and for a limited time period. Nevertheless
OLS estimator for static panel data is consistent in case of n and t
converge to infinite, all independent variables are exogeneous and
has no correlation with cross-sectional effects. OLS estimator is
inefficient for neglecting error components form of the model.
Besides, the situation changes once lagged dependent variable was
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added to the model to which dynamic panel data analysis method
allows (Asteriou and Hall, 2011, p. 432).

Arellano and Bond (1991) has developed an efficient
generalized method of moments (GMM) in which all lagged values
are used as instrumental variables. GMM estimator is advantageous
as considering endogeneity problem and biased parameters by using
appropriate instrumental variables. On the other hand, a hypothesis
test on no second order autocorrelation between error terms of first
differenced equation has been also developed. Since consistency of
GMM estimator depends on not being of second order
autocorrelation (E (4v;Av;(t-3)) = 0) (Arrelano and Bond, 1991, p.
281; Baltagi, 2005, p. 141).

Secondary factor based on economic theory to prefer
dynamic panel GMM in this study is agglomeration effect which has
been affirmed as one of the significant determinants of FDI in the
literature. This effect is related to FDI flows being affected by past
level of investment. Positive externalities and Bandwagon effect are
expected in this context. Bandwagon effect originates from new
investors' evaluation for past investments as an indicator of an
favourable investment climate (Bal and Akga, 2016). In other words,
certain investments might consider the level of previous investments
with regard to agglomeration effect.

Within that context, by means of y; ;—; is lagged dependent

variable, x}; is set of control variables, 1;; is error term; generalized
form of dynamic panel data models is defined as in Equation 6:
Yi.t = aoyit + ZTHG)X Nit + Lt + Vit (6)

Where u;: is time invariable unobservable country specific
effects, v;; random error term, X INt explanatory variables set,
subscripts of i and t are cross-sections and time period respectively.

FDI is only a function of physical capital stock in the
estimated first model (Model 1):

DYYijt = ai + £1SSit + Uijt @)

In the second step of analysis, human capital index which has

been predicted by Lucas (1990) as a determinant of paradox is

included within the model due to its external benefits:
DYYiit = ai + p1SSic + [2BSit+ Uijt (8)
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The last and more extensive third model including variables
of trade openness, institutional quality, inflation volatility and
exchange rate is formed as in Equation 9:

DYYiit = @i + pf1SSit + S2BSit+ [1SSit + ST Aiie +

L+KURUMit + BsDKit+ SsENFic+ Uit 9)

where i (1, 2,.,5), j (1, 2,., 6) and t (2002, 2003,...,2012)

subscripts are home country, host country and time period
respectively.

3.4. Empirical Findings

In the first step of this part unit root tests are applied in order
to define the integration level of data. For this purpose both Levin,
Lin and Chu (LLC) unit root test developed by Levin et al. (2002) for
panel and Fisher-PP unit root test for all cross-sections individually
considering heterogeneity of countries developed by Choi (2001) are
conducted and the results are presented on Table 3.

Table 3. Unit Root Results

LLC Fisher-PP
Variables Statistics (level) Statistics (level)
FDI -14.799" 128.369"
FC -12.5132" 46.7635
HC -9.05814™ 321731
TO -4.04068*** 98.7839
ER -4.29329%** 65.4414
INFVOL -6.22330%** 33.1664
INST -16.3201™ 233.361™

Note: *** and ** are % 1 and % 5 significance level respectively.

According to LLC unit root test results null hypothesis on
nonstationarity of the series is rejected for all variables at 5%
significance level which implies stationarity of the series. Fisher-PP
test results lead us to reject the null hypothesis for three of the
variables. Thus at least one test result shows that the variables are
stationary. Based on existing result, gravity models of 7, 8 and 9 are
estimated by GMM estimator and results are in Table 4.
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Table 4. Gravity Models Estimation Results

Model 1 Model 2 Model 3
Variables Coefficient Prob. Coefficient Prob. Coefficient Prob.
FDI (-1) 0.145%** 0.0000 0.166™ 0.0000 0.162™ 0.0000
FC 1.349%** 0.0000 0.380™ 0.0030 0.408 0.4864
HC - - 0.369™ 0.0000 0.185 0.2099
TO - - - - 0.540™ 0.0008
ER - - - - -1.748™ 0.0000
INFVOL - - - - -0.026™ 0.0213
INST - - - - 1.179™ 0.0042
Specification Tests
Wald Test 3395.643*** 9451.037" 111.2014™
Sargan (0.449845) (0.347778) (0.336610)
Test

Note: *** indicates statistical significance of parameters at 1%
significance level. Probability values for Sargan test are in brackets.

Wald test results in Table 4 shows the strength of
independent variables to explain dependent variable. Accordingly,
null hypothesis for zero coefficients of explanatory variables is
rejected. Sargan test results indicating whether if any correlation
between instrumental variables and error terms exists leads to no
correlation between them and so no endogeneity problem. In other
words instrumental variables are valid according to Sargan test.

According to the estimation results of equation 7, fixed capital
stock affects FDI flows positively at 1% significance level. 1%
increase in physical capital stock, FDI flows increase by almost 1.3%.
This result reveals the validity of Lucas paradox for the base model.
According to the estimation results of equation 8 in which human
capital stock is also controlled, a 1% increase in human capital index
leads to 0.37% increase in FDI flows. Once human capital is included
in the model, the effect of fixed capital stock on FDI flows decreases.
Moreover, a 1% increase in fixed capital stock still increases FDI
flows by 0.38%. Estimation results of equation 9 in which other
potential determinants of FDI flows are controlled indicate that
physical and human capital are not significant determinants of FDI
flows to BRICS countries. Indeed results indicate that trade openness
and better institutional quality are the main determinants directing
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FDI flows. Increase in exchange rate and inflation representing
macroeconomic instability affect FDI flows negatively.

4. Conclusion

Neoclassical theory implies that capital should flow from
developed (rich) to developing (poor) countries until differences in
marginal return of capital among countries disappear. However, in
his pioneering work Lucas (1990) concludes no such capital flow
occuring from USA to India although marginal return of capital in
India is approximately 58 times of USA. Lucas attributes that
paradoxal finding to three factors as differences in human capital,
external benefits of human capital and capital market imperfections.
These findings of Lucas have led to some crucial discussions on the
subject in the literature. Current study is inspired from these
discussions and investigates Lucas paradox by gravity model
approach for BRICS countries (Brazil, Russia, India, China, South
Africa) by using panel data for 2002-2014 period.

Gravity model estimation results are summarized as follows:
Capital stock affects FDI flows positive and significantly. Accordingly,
a 1% increase in physical capital per capita increases FDI flows by
approximately 1.3%. This result implies the validity of Lucas paradox
for the basic model. Estimation results of equation 8 in which human
capital is also included show that agglomeration effect on FDI flows is
stronger than it is in the first model. Moreover human capital affects
FDI flows positively. A 1% increase in human capital raises FDI flows
by 0.37%. In case human capital is included in the model, positive
effect of physical capital stock per capita on FDI decreases. Besides, a
rise of %1 in physical capital stock still increases FDI flows by 0.38%.
Hence, in contrast to neoclassical arguments, an increase in capital
stock and thus a decrease in marginal productivity of capital do not
cause a reduction in FDI flows. Lucas paradox which is determined
for BRICS countries in basic model is not completely disappeared
even if it loses power when human capital is considered. Nonetheless
Lucas paradox disappears when other determinants are taken into
consideration. Estimation results of equation 9 indicate that physical
and human capital are not determinants of FDI flows to BRICS
countries. While positive effect of agglomeration continues, trade
openness and progress in institutional quality are principal
determinants directing FDI flows. On the other hand, increases in
inflation and exchange rate affect FDI negatively.
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General results acquired from the analysis show that FDI
flows towards BRICS countries pay regard to institutional quality
within that country group. Thus as an implication, progress in
corporate governance particularly in regulation quality, efficiency of
government and control of corruption may lead to increase in FDI
flows to BRICS countries. Also, positive effect of trade openness on
FDI flows might be interpreted as an indicator for a desired result of
financial liberalization policies. Apart from these implications,
stability of inflation and exchange rate as indicators of
macroeconomic stability have great importance in terms of FDI
flows.
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