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Abstract
A large number of studies emphasize FDI determinants but ignore the income distribution on the results, which biases the estimates. I correct for heterogeneity due to income distribution by using the Blundell-Bond System GMM (Generalized Method of Moments), which controls for endogeneity problem as well. I categorize the countries according to their level of development: high, middle and low income. I further break down the middle income category into upper and lower segments. I consider level effects and various interactive effects. 
I find that income levels play a significant role in FDI determination model. Controlling for income levels corrects the sign and the magnitude of a number of estimates. In particular, results show that low income countries attract more FDI, ceteris paribus. This result is in stark contrast with the traditional consensus that capital flows to rich countries (Lucas 1990). Moreover, modeling income levels shows that lagged FDI has consistently positive effect on FDI, which is a dynamic model structure. Consistent with the literature, market potential and education boost FDI and results are robust to income levels. FDI increases with risk levels because during financial or economic crises it replaces other investments. Tax rates overall exert downward pressure on FDI, but mostly when the middle and low income levels are controlled for. This article also supports the Tariff Jumping FDI argument in middle and low income economies, according to which, FDI is a potential substitute for international trade. My results reject the hypothesis of the wealth effect of exchange rate, and there is weak evidence that the depreciation of local currency discourages FDI in particular in poorer countries. Results are broadly robust to the modelization of income dummies; in other words, results are stable for different specifications of income dummies (one intercept dummy, two intercept dummies, and slope dummies, etc). 
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Foreign Direct Investment (FDI) occurs when the residents of one country acquire control over a business enterprise in another country. 

Richard E. Caves et al, World Trade and Payments: An Introduction
I. Introduction

Foreign direct investment (FDI) is widely perceived as a critical and powerful development engine for many countries. Its importance stems not only from adding to gross capital formation, improving balance of payments, and creating employment in the FDI receiving (host) countries, but also from a spillover of technological know-how and business skills, as well as increase of competition and efficiency, which is crucial for a quick take–off for development. At the firm level, many FDI enterprises have become the market leaders and technology pioneers in FDI host economies. Comparing with other types of international investment, FDI has some unique advantages. For example, FDI inflows are much less volatile than short-term investment (Albuquerque, 2003), because FDI is mainly private and stimulated by business motivation with the long-term
 goal of acquiring control over enterprises.
 
The purpose of this paper is to propose and test a FDI determination model, based on country income levels (dummies proposed in previous Chapter 2), which includes the most commonly-used variables which are found in previous Chapter 1 and applies to a large panel data.
 There is a large volume of literature examining the determinants of FDI. Unfortunately, almost all analyses are fragmented and focus on restricted regions and a subset of important explanatory variables. There are very few articles that comprehensively study FDI inflows based on the global panel data with various commonly-used variables. Moreover, FDI inflows clearly differ across economies in terms of level, growth rate and volatility. Government policy towards FDI is also diverse among economies. In addition, the Cluster Analysis in the previous Chapter 2 recommends grouping global economies according to their income levels. Therefore, it is necessary to carefully segment economies to study global FDI inflows.  
My study tries to answer the following questions. Is there a general FDI determination model for the full sample of global economies or does one find different models for economies with different income levels? In other words, does controlling for the income level affect the FDI model?
Traditional OLS (random effect) and fixed effect regression methods are not good tools to answer these questions and estimate panel data with different time spans, a lagged dependent variable and potential endogeneity problems. Fortunately, the new Blundell-Bond system GMM method has been introduced into FDI determination research, e.g., Carstensen and Toubal (2004) and Anghel (2006).
 The method uses all available information in the panel data without bias and consistently estimates the model using a lagged dependent variable. It effectively applies instrument variables to solve endogeneity problems. This paper will apply the Blundell-Bond system GMM method to estimate the FDI determination model. But unlike Carstensen and Toubal (2004) and Anghel (2006), who concentrate on Central and Eastern Europe and transition economies, this paper will expand FDI studies into the full sample of global country-level panel data. 
I find a negative correlation between the level of average income (dummies) and the FDI flows, but no significant relation with the middle average income level. This result only partially supports the Investment Development Path (IDP) theory
 with respect to the highest income level but not for the middle and low income levels. 

Consistent with the literature, GDP and human capital are significant attractors of FDI at all income levels. The positive relation between FDI and country risk suggests that FDI substitutes for other investment flows in periods of financial instability. Similarly, the positive relation between tariffs and FDI suggests that FDI is a potential 
substitute for international trade. When middle and low income levels are controlled for, evidence suggests that an increase in taxes and depreciation of the currency exert downward pressure on FDI flows.

The structure of this paper is as follows. Section II summarizes major advances in the literature on FDI determinants. And Section III proposes a new model. Then the stylized facts on FDI are introduced in Section IV. Section V briefly explains the new Blundell-Bond system GMM econometric method, and Section VI describes the data used in GMM estimations. The empirical econometric results are reported and discussed in Section VII. Then Section VIII tests the robustness of the model by analyzing two model variations with additional explanatory variables. Section IX presents a general conclusion with policy implications.

II. A Short Literature Review

The FDI literature starts with the articles by Scaperlanda (1967), Wallis (1968), d'Arge (1969, 1971a, 1971b) and Schmitz (1970), which focus the relationship between international trade (especially when Customs Unions are included) and FDI. Meanwhile, Bandera and White (1968) are among the first to establish the importance of host market size (GNP) as a major determinant of FDI.

From the 1980s onwards, an extensive literature has begun to examine the influences of exchange rate (Cushman, 1985) and interest rates (Cushman, 1985, and Culem, 1988). The first manifestation of inflation rate and political variables, e.g. the type of government and political system, also goes back to the 1980s in work by Schneider and Frey (1985). And host labor cost is introduced in Culem’s model (1988). 

Since the 1990s, taxation has been extensively analyzed by many researchers, e.g. Hines and Rice (1994), Altshuler and Grubert (1996), Wei (1997a, 1997b, 2000), Lipsey (1999a), Klein and Rosengren (2000), and Bandelj (2002). Host tariff is found to be positively correlated with FDI by Grubert and Mutti (1991), Jun and Singh (1996), and Hasnat (1997), although some researchers do end with mainly insignificant results. Lagged FDI, a lagged dependent variable, is generally a significant and positive determinant of FDI (Tu and Schive, 1995, Barrell and Pain, 1996, 1998, Kogut and Chang, 1996, List, 1999, Lopez-Duarte and Garcia-Canal 2002). Education also has a positive effect in Eaton and Tamura (1994, 1995, and 1996), Asiedu and Esfahani (2001), Castellani and Zanfei (2002). Dummy variables (time, region, or country dummies, etc) are also applied in many FDI determination models. 

In a recent development of econometric methodology, the Blundell-Bond system GMM approach has been used by Carstensen and Toubal (2004) and Anghel (2006) in dynamic models to study FDI. The method is also applied by Uctum and Doytch (2008) to analyze the effect of FDI. Similarly, I apply the Blundell-Bond system GMM method to the study of FDI. Carstensen and Toubal (2004) focus on FDI in Central and Eastern European countries and Anghel (2006) concentrates in transition economies. The main contribution of this paper is to provide a comprehensive study of country level FDI in the world. 
III. Stylized Facts
Actual global FDI inflows are soaring dramatically. The sum of global FDI inflows was less than US$13.5 billion in 1970; in 2007, it has risen to a record level of around US$ 2 trillion, which is almost 3.4% of global GDP and about 14.8% of global gross fixed capital formation (UNCTAD). One obvious attribute of FDI is that its remarkable growth is far from a straight line. Global FDI inflows were around US$ 400 billion in 1996. Then, FDI inflows grew rapidly in 1997-1999 and peaked in 2000 with nearly US$1.4 trillion. However, they had dropped for the next three years to around US$ 564 billion in 2003, less than half of the previous peak, due to the economic downturn in the U.S. and other developed economies. Since then, FDI inflows have recovered for four consecutive years and set a new record level in 2007 (Figure 1). 

Another feature of FDI is that they are so different across economies. Both the maximum and minimum country level FDI inflows in FDI history were marked in 2000: the U.S. attracted $307.74 billion (21.8% of global FDI) of FDI while Indonesia divested $4.55 billion of FDI. According to WDR 2009, when global economies are divided into three groups by their gross national income (GNI) per capita in 2007: high income (HIC, $11,456 and above), middle income (MC, $936-$11,455), and low income (LIC, $935 or less), then FDI inflows to high income countries accounted for nearly 73.8% of global FDI in 2006, the middle income group attracted 24.7% of total FDI in 2006, while the low income group only received about 1.5% (Figure 2). FDI’s heterogeneity, which is significant across time and countries, makes it necessary to carefully segment the panel data by including time and country group dummies into the model.

IV. Model Specification 
According to Chapter 1, various forms of the dependent variable have been used in the literature on FDI determination, e.g. the level of FDI inflows, the level of annual FDI adjusted for inflation (GDP deflator), annual FDI inflow/GDP, FDI stock (by year end), and the number of annual FDI projects. In this model, the dependent variable is the level of annual FDI inflows that is the most commonly selected in the FDI literature.
 
The FDI determination model is based on the proposition that FDI is a function of the following eleven explanatory variables, which recommended in Chapter 1. 
Market size, which can be represented by host GDP or GNI (Gross National Income), has been identified as one of the most important explanatory variables. It is expected to be positively related to FDI inflows
. The size of host GDP or GNI indicates the FDI host country’s general economic conditions. Specifically, a larger GDP or GNI represents a larger potential demand for FDI enterprises’ output in the host economy that results in achieving economies of scale. Ito and Rose (2002) and Bevan et al. (2002) have also proposed that a larger host market allows the co-existence of multiple FDI firms. 
Previous FDI stands as another very important variable expected to have a positive sign in the model. Wheeler and Mody (1992), Lee and Mansfield (1996), and Dilyard (1999) have summarized agglomeration economies for FDI, which are the increasing benefits to co-location by FDI enterprises.
 Moreover, Ito and Rose (2002) proposed a learning curve hypothesis regarding FDI: Foreign investors with previous FDI have more relevant experience and knowledge that are positively associated with their tendency to have additional FDI in the future. Noorbakhsh et al. (2001) propose that an oligopolistic reaction, in which market competitors tend to match each other’s FDI, may be a reason for the strong explanatory power of previous FDI. Examples include European, American and Japanese FDI in the automobile, food, detergent, and retail industries in China.
Also relevant to FDI level are production factors, such as wage rate, education (for quality of labor), and real interest rate (as capital price). They should be added to the model. The argument on wage’s effect on FDI is two-pronged. Labor cost or wage in the host country has been found to be a major component of FDI cost, implying that higher labor cost (wage) will deter FDI inflows. In other words, FDI inflows chase cheap labor. However, higher labor cost in the host country may represent higher quality of human capital and greater productivity of FDI, hence more FDI inflows. 
Education should increase FDI because education improves human capital. Nevertheless, research on the effect of school enrollment has not always yielded positive conclusions.
Host interest rate may have a positive effect on FDI inflows, as has been demonstrated by several studies which analyze the costs of borrowing that an international investor faces in securing funds for FDI: if host interest rate is low (relative to home interest rates), foreign investors will raise more funds within the host country for their investments and a smaller FDI will flow in.

Tax rate is also added to the model with a negative sign since tax is seen by FDI investors as a burden on their business. 
FDI, as international investment, could be expected to be correlated with three international economic components: exchange rates (local currency per US$), tariffs and the host openness to trade (indicated by imports or foreign trade as a proportion of GDP). The expected effect of exchange rate on FDI is twofold. Cushman (1985), Froot and Stein (1991), and Goldberg and Klein (1997) argue that currency depreciation in the host country will generally lower production cost relative to the home country, resulting in higher FDI. In addition, lowering the value of that currency raises the wealth of foreign investors relative to that of domestic (FDI host) investors, thus stimulating FDI. However, if the production inputs are imported, then the depreciation will increase production cost, which may harm the FDI enterprises and hurt FDI inflows. Another argument for host currency depreciation’s negative effect is that it is perceived as financial weakness which may both alarm foreign direct investors and hurt them financially. For example, during the financial crises in Mexico in 1984 and in Indonesia and the other southeastern Asian economies in 1997, dramatic local currency depreciation was followed by sharp drops in FDI inflows. Hence, the sign of the exchange rate / FDI relation is an empirical matter. 
Tariff rate (import duties) has two possible counter-effects on FDI. According to Grubert and Mutti (1991), tariffs on foreign goods and services in the host country may encourage FDI because tariff, as a trade barrier, may protect foreign investors’ activities in the local market. In addition, a higher tariff raises import prices and makes international trade more costly. In order to maintain their market share in a promising economy, former exporters may be forced to undertake FDI to avoid the tariff or other trade barriers. This behavior has been very common in the history of FDI in the United States (Wilkins, 1989). 
Tariffs, however, have other potential effects that may discourage FDI. A higher tariff is not only a financial burden to business, but also may be an unfavorable indicator of macro-economic conditions: it may suggest lack of freedom of enterprises’ activities. Tariffs are often accompanied by other restrictive measures which dampen profits and distort resource allocation. In some extreme cases, tariffs may cause trade partners to take retaliatory actions which directly depress the FDI enterprises’ potential to export to the global market. Hence, tariff’s net effect on FDI depends on the sum of the two counter-forces.

The trade openness (imports or foreign trade as a proportion of GDP) of the host economy is expected to increase FDI inflows. Morisset (2000) suggested that a high degree of openness should positively influence foreign investors through trade liberalization and more competition. Noorbakhsh et al. (2001) showed that open economies encourage more confidence and FDI since even in host countries with small domestic markets, FDI enterprises can reap economies of scale and scope, by increasing participation in international trade and regional integration schemes.
In investigating the effect of country characteristics on FDI, a country risk variable (represented by investment profile) and dummies for income groups are also important explanatory variables. A country risk index (higher score means lower risk) is expected to have a positive correlation with FDI in the model, if FDI investors are risk averse. Country income group dummies can also help to test Dunning’s IDP (Investment Development Path) theory on the relationship between FDI and income level. 
In addition, time (year) dummies are added to the model to control for time -specific effects. 
V. Methodology

The Pooled OLS or the Random Effect method is not unbiased or consistent because the assumption that individual effect is uncorrelated with the other regressors for OLS and Random Effect is not valid any more in the dynamic FDI determination model including lagged dependent variable.

The Fixed Effects method also has the problem of “within transformation” which takes deviations from time-averaged sample means. This “within transformation” may increase standard errors by exacerbating any measurement errors and may be not informative when dealing with variables with little time variation or ones that are infrequently measured.
Moreover, certain variables in the model may have endogeneity problems, such as GDP, real interest rate, and openness of the economy, since the dependent variable FDI in the host economy may affect these explanatory variables, due to its far-reaching influence on the host economy. The usual Pooled OLS, the Random and Fixed Effects methods are inappropriate to deal with endogeneity problems. 

Arellano and Bond (1991) have created a generalized method of moments (GMM) estimation to specifically solve the issues in the unbalanced (different time spans) panel data with lagged dependent variables. Because Arellano and Bond (1991) have designed a new set of instrumental variables, their method offers a solution to potential endogeneity. 

As specified in Section 2, the new FDI model can be written as:

Y i,t+1 = γi  + Y i,tα +  X’i,t  β +W’ i,t γ + εi,t  ,                            (1)

and εi,t  =ζi, +ωi,t                                                               (2)
where subscript i=1,…,95 which denotes the 95 FDI host economies and another subscript t is the time dimension of the panel data, ranging from the year 1984 to the year  2000. Thus, γi stands for the country-specific effect. Y i,t+1 is the dependent variable, FDI inflows into economy i in the year t+1. And Y i,t is the lagged dependent variable. α is the stationary parameter measuring the self-adjustment of FDI across different time periods. 
Xi,t is the “traditional” vector of explanatory-variables. It contains, according to the model specification, independent variables as follows: exchange rate (Exchange Rate), and the following host country measures, GDP in current billion US$, tax rate (Tax), wage rate (Wage), real interest rate (Real Interest Rate), tariff (Import Duties or Tariff), Openness (Open), education (School Enrollment), and political risk (Risk). 
In addition, W’ i,t  denotes the host economy’s income dummies, high income (HIC), low income (LIC), middle income (MC), upper middle income (UMC), lower middle income host economy (LMC). Lastly, time (year) dummies are also included to capture time-specific effects. 
Equation (2) represents the error structure: ζi, stands for the time-invariant country-specific component and ωi,t  is a pure stochastic error term, which is assumed to be uncorrelated with i and t.  


Arellano and Bond (1991) apply the GMM method to transform equation (1) into the following first differences (3):

ΔY i,t+1 = Δ Y i,tα+ Δ X’i,t  β +Δωi,t ,                            (3)
One advantage of the first-difference form is that the individual economy’s specific effect item γi is eliminated. Arellano and Bond (1991) use all appropriate lags of Y i,t and Xi,t  (as well as W’ i,t) to generate the instruments on the assumption that there is no autoregression. The following matrix of instruments is used to estimate coefficients:


                0                            …             …                                                      0

            Y i,1  Xi1 Wi1                              0                             …                         0
Z i =        0                             Y i,1  Xi1 Wi1 Y i,2  Xi2 Wi2      …                          0   

           ……………………………………………………………………….

                0                               …                       Y i,1  Xi1 Wi1 … Y i,t-2  Xit-2  Wi t-2
For predetermined variables in Xit , Arellano and Bonds (1991) use two moment conditions: E[Xit-1 Δωi,s ] = 0 and E[Yit-2 Δωi,s ] = 0 for t≤s. The procedure just discussed is called Arellano-Bond difference GMM estimation.

However, when the autoregressive parameter is fairly large and the number of time series observations is fairly small, the Arellano-Bond estimator has large finite-sample bias which resulting in poor precision in simulation studies (Alonso-Borrego and Arellano, 1996). Furthermore, if the dependent variable follows a random walk, then its first lag (t-1) is a poor instrument. Moreover, if the explanatory variables are persistent over time, their lagged levels provide weak instruments according to Alonso-Borrego and Arellano (1999) and Blundell and Bond (1998).
To solve these issues, Blundell and Bond (1998) extend the Arellano-Bond method by adding lagged differenced variables as instruments for equation (1) and thereby dramatically improve efficiency. This system GMM method can apply information on cross-country differences, which is unavailable with the difference GMM method. The additional moment conditions are: E[ΔXit-1 εi,t ] = 0 and E[ΔYit-1 εi,t ] = 0. The system GMM method requires two additional conditions: first, the error term is not serially correlated. Second, even though the unobserved country-specific effect may be correlated with the levels of the explanatory variables, there is no correlation between the difference in the explanatory variables and the error term.

The new instrument matrix for this system GMM is:

              Z i                             0…             …                                                       0

               0                                Δ Y i,1 Δ Xi1                                                          0               Z i+ =      0                             0            0        ΔY i,2 Δ Xi2        …                          0   

           ………………………………………………………………………….

                0                               …   0                …                                  ΔY i,t-1 Δ Xit-1
where Z i  is defined in the previous page.                           
In order to validate the assumptions of no series correlation, the AR(2) test is also established in Blundell-Bond system GMM method.

VI. Data
This paper analyzes panel data on global FDI inflows covering 95 economies in the world from 1984 to 2001. These 95 economies are divided into the following three income groups according to their 2001 gross national income (GNI) per capita: low income (LIC), $745 or less; middle income (MC), $746–$9,205, and high income (HIC), $9,206 or more. In some cases, the middle income (MC) group has been further divided into lower middle income (LMC, $746-$2,975) and upper middle income (UMC, $2,976–9,205). Five dummies for different income groups (HIC, LIC, MC, LMC and UMC) are created for the regressions, with one intercept dummy only, or with both an intercept dummy and one set of slope dummies. In addition, three income dummies (HIC, LIC, and MC) figure in the scenario, including two intercept dummies. 

As the dependent variable in the FDI determination model, FDI inflows refer to the annual international investment (in current millions of U.S. dollars
), used to acquire a lasting management interest (10 percent or more of voting stock)
 in an enterprise operating in an economy other than that of the investor. It is the sum of equity capital, reinvested earnings, other long-term capital, and short-term capital as shown in the balance of payments. 
Most of the explanatory variables used in this paper come from the World Development Indicators (2003). They are all for FDI host economies. These variables include the host’s GDP in current billions of US$; the official exchange rate (the FDI host’s currency per US$); the host tax rate calculated by the share of net taxes in GDP (both in current US$); the host wage rate created by the share of the wage bill in GDP in basis points; the host real interest rate (the lending interest rate adjusted for inflation as measured by the GDP deflator); the host tariff represented by import duties (% of tax revenue); and the host openness measured by the value of imports (of goods and services) divided by GDP.
Host education is represented by secondary school enrollment ratio (the number of students enrolled in the secondary school, regardless of age, as a percentage of the population of the official secondary school age). This variable has been compiled from the World Development Indicators (2003) and the web site of United Nation Educational, Scientific and Cultural Organization.
The country’s political risk variable in the model is referred to as Investment Profile in ICRG (International Country Risk Guide). It is a measure of the government’s attitude to inward investment as determined by four sub-components: the risk to operations, taxation, repatriation, and labor costs, with a higher value standing for lower risk in each case.
VII. Empirical Results

Estimation results for the Blundell-Bond system GMM with one income dummy are presented in Table 1, with three panels for different income dummies (High Income, Middle Income, and Low Income). Each column represents results for instrument variables (IVs) with different lags indicated at the top of the column. I also broke down the Middle Income group into Lower Middle Income (LMC) and Upper Middle Income (UMC) economies, results are reported in Appendixes A and B. As previously pointed out, the inclusion of different income dummies can clarify the effect of income class on FDI and evaluate the robustness of the Blundell-Bond system GMM estimation more explicitly.
Furthermore, estimation using different IV (instrument variable) lags can take advantage of the sophistication of the Blundell-Bond system GMM method with respect to IV lags, and assess the robustness and stability of the model which captures the traditional determinants for FDI inflows. Time (year) dummies have also been added to all regressions to account for time-specific effects, such as legal and political changes, threshold effect, and structural changes.
The Arellano-Bond AR(2) statistics are computed to test the restriction of no autocorrelation for the Blundell-Bond system GMM estimation. As shown at the bottom of Table 1, all specifications can not reject the null hypothesis of absence of autocorrelation at the 10% significance level. Therefore, the result of the AR(2) test supports the use of the Blundell-Bond system GMM method in the FDI model. 

Income levels play a significant role in FDI determination model. If I do not control for income levels, results give unintuitive coefficient estimates for determinants such as Openness, lagged FDI and education.   Including income dummies keeps the significance of the coefficients of GDP, Tax, and Risk Index but affects their magnitude. This change reflects a misspecification problem when the model does not include income level dummies, because the GMM estimates become biased. 

In all Blundell-Bond system GMM specifications, the lagged dependent variable is significant and positive, consistently confirming the dynamic model structure. This finding also shows hysteresis in the behavior of FDI, which is again consistent with previous literature. The range of the coefficients of lagged FDI is very similar across different income dummies, regardless of the different model specifications. The coefficients range from 0.43 to 0.44 with the “High Income” dummy (left panel in Table 1) and between 0.43 and 0.46 in the scenario with the “Low Income” dummy (right panel of Table 1). The coefficient increases marginally to the range 0.45 - 0.49 for the case with the “Middle Income Group” dummy (middle panel in Table 1). To see behind these results, I broke down the middle income category into Upper-Middle income and Lower-Middle income. I find similar results to aggregate “Middle Income Group” case (Appendixes A and B for cases with Lower-Middle Income and Upper-Middle Income dummies), indicating the robustness of the results.

The coefficients of the lagged dependent variable indicate that current FDI inflows will induce FDI inflows in the next period by the amount which is equal to about 46% of the current FDI inflows. 
This conclusion is marginally larger than other researchers’ findings, such as Carstensen and Toubal (2004) and Anghel (2006), which using similar GMM method. This difference may be due to the different regression data bases. They are estimating country-level FDI in Central and Eastern European countries or firm-level FDI in transition economies. Before these economies experienced reform and became open to the world, they had little FDI. Thus, the industrial agglomeration effect of FDI is very small a priori. Another traditional reason for FDI is a reaction to competition: a company’s FDI is triggered by its competitors’ FDI. In order to defend its position in fierce competition, a company usually follows its main competitors’ footprints in foreign investment (Oligopolistic Reaction
). In transitional economies, the existing FDI stocks are much smaller, resulting in smaller FDI driven by market competition. In addition, the shorter FDI history and smaller scale of FDI could make potential international investors worry about the FDI environment in these transitional economies. Small FDI inflows in Russia at the beginning of the 1990s can be served as evidence on this argument.
In contrast to Carstensen and Toubal (2004) and Anghel (2006), the present paper extends the FDI analysis to all income groups. All high income countries and many middle income economies have a long history of welcoming FDI, which may ease the international investors’ political or legal concerns. In addition, the extensive existing FDI stocks may induce more FDI either through the industrial agglomeration effect or the “Oligopolistic Reaction”. Therefore, the estimation for the effect of a lagged dependent variable is larger for the full sample than that for transition economies.

In the FDI literature, market potential, which can be represented by host economies’ GDP, has a consistently positive effect on FDI inflows. This paper clearly supports this conclusion from a standpoint of global economies. On the whole, if host total GDP increases by US$1 billion, we find that the FDI inflows will increase by about US$8.5 million, which is the simple average of all coefficients of GDP in Table1. Among different income group dummies in Table 1, the value of the coefficient is very similar, indicating the robustness of the model specification. 
Education traditionally supports FDI according to the literature. This paper reaches the same conclusion that secondary school enrollment rate has a positive effect on FDI inflows in all regressions. The estimated parameters suggest that a percentage point increase in secondary school enrollment will lift FDI inflows by about US$145 millions. International investors fully understand the long-term benefits of education expenditure: good education not only provides high-quality labor for FDI projects, but also intensifies the other FDI drivers, for example improving domestic market potential through the increased productivity of an educated labor force. 

Income group dummies are the focus of this analysis. The empirical results show that ceteris paribus, FDI will be lower by US$ 8.7 billion or so for high income economies compared to all the other economies, but FDI will be higher by about US$ 5.9 billion for low income economies compared to all the others. The coefficients are insignificant for the middle income group dummies. For the relationship between FDI and host income level, according to Dunning’s Investment Development Path (IDP) theory (Durrning, 1981 and 1986), FDI is very small for the low income economies; it increases quickly as host incomes grow (for middle and some high income economies); but for the very top income niche, FDI inflows more slowly or sometime are lower. This paper’s empirical results partially support Dunning’s theory with respect to the highest income level but not for the middle and low income levels. 
The potential explanation for this result is that IDP theory assumes a static and simple relationship between country’s income level and FDI. By contrast, this paper is controls for eleven factors affecting FDI, and by using a dynamic approach, it also takes into account the income growth. The actual FDI trends in the world have generally supported most of the IDP theory, but few studies try to isolate the income level effect from the other FDI triggers, especially host market size. Thus, even though FDI inflows to high income economies are substantial, this is due, not to their income level, but to the other determinants: a vast domestic market, high previous FDI inflows, etc. In this analysis, FDI does not keep a linear relationship with host income. In high income economies, the big market potential and high historical FDI have already attracted very large FDI inflows, but FDI investors also cautiously constrain their investment in these economies. This can be seen from the negative sign of the high income dummy, which can also be regarded as setting a maximum for FDI. But in the low income group, the much smaller host market, sparse previous FDI and other social and economic barriers severely curtail FDI in these poor economies. But international investors eventually take the calculated risk and invest more than what the other variables predicted. This is reflected by the positive low income group dummy. FDI investors in the low income group presumably expect higher returns from taking higher risk. This can be seen as a floor effect (setting minimum) on FDI.
Country risk is also analyzed here. Surprisingly, low risk level, represented by a higher index score of the investment profile, has an adverse effect on FDI. In other words, on average, FDI increases by about US$ 810 million as the investment profile index score decreases by 1 (indicating a worse investment profile). The coefficients are higher for the low income and middle income dummies and lower for the high income dummy. This result can be interpreted as follows: FDI replaces other investment flows when the market environment is unfavorable, because by controlling companies (through voting stock) in host economies, FDI investors obtain more say in their management and a safer situation for operation. Moreover, in a riskier situation, the project’s price may be lower than its intrinsic value and the future appreciation potential is far greater. This is consistent with the rises in FDI in Southeastern Asian countries after the 1997 Asian financial crisis.
Tax rates exert significant pressure on FDI in most cases with middle and low income dummies, and in some cases for high income dummies. With a percentage point increase of host tax rate, calculated by net tax value over GDP, the FDI will decline by about US$ 160 million. From the averages of coefficients in Table 1, this negative effect is equivalent to the effect of a decrease of US$ 356 million in previous FDI inflows, or loss of almost US$ 18.8 billion host GDP, or the adverse effect of a 1.1 percentage point decrease in school enrollment. 

Tariff has a positive effect in scenarios with middle or low income dummies. This supports the Tariff Jumping FDI argument that FDI is a potential substitute for international trade. One reason why international entrepreneurs build FDI enterprises to produce in foreign countries instead of exporting to these economies is avoidance of tariffs or other trade barriers. A higher tariff will intensify this FDI motivation, and if tariffs increase by one percentage point, then FDI will go up by over US$ 8 million.
The effect of the exchange rate, defined as local currency per US dollar, is ambiguous. The coefficient is negative in the scenario with the low income group dummies and in some cases with the middle income dummy. Hence this analysis rejects the wealth effect hypothesis due to the decline in the value of host currencies. Instead, the negative estimates for less wealthy countries are consistent with the view that prolonged depreciation discourages FDI for one of two reasons: prolonged depreciation may signal financial distress in the host economy, or increased prices of imported inputs may reduce profits of FDI enterprises.

The three variables representing wage, interest rate, and trade openness are all insignificant. It is possible that the effects of some other significant explanatory variables dominate. Some other reasons are as follows. As for the first, the estimates of wage’s effect on FDI do not confirm either the “labor cost” or the “human capital” argument, possibly because these two opposite impacts cancel each other. As for the second, the interest rate, as a rental cost of FDI, does not contribute to explaining FDI well, a result that is inconsistent with the costs-of-borrowing argument. The reason may be that the interest rate has become a proactive financial policy tool for government instead of the outcome of supply and demand in the financial market, and no longer accurately reflects cost of capital. The last of these variables, trade openness, the ratio of imports to GDP, is not a significant determinant of FDI, because globalization bring almost all economies open and connected with each other which results in convergence of the value of this ratio. 

VIII. Robustness Tests

To test the robustness of the FDI determination model, I introduced two variations of the model specification a) by adding another income dummy (thus using two income dummies in one regression) and b) by including slope dummies (income dummy interacted with other independent variables). 

Table 2 describes the Blundell-Bond system GMM estimation for the new model specification with two income dummies. The new results unanimously confirm the key findings in the one-income-dummy specification in the previous round. The estimates of lagged FDI inflows, education, host GDP and tariff are still positive. In addition, the size of the coefficients for lagged FDI, education, and host GDP is similar to the one-income-dummy case, especially for the coefficients of previous FDI inflows. The coefficient for tariff is marginally smaller in the two-income-dummy case. The results for income dummies (intercept dummies) are also in agreement with the one-income-dummy case. For example, in the middle panel of Table 2, dummies for HIC (High Income Countries) and LIC (Low Income Countries) reveal that compared with MC (Middle Income Countries), high income economies (HIC) have a negative effect and low income countries (LIC) affect FDI positively, which is exactly the conclusion in the one-dummy scenario. 

Nevertheless, some changes results from adding a second income dummy. The effect of Risk (Investment Profile) declines from about $810 million to around $745 million, and tax is no longer significant. However, the exchange rate becomes negative, with much larger coefficients than in the one-dummy case. This empirical result does not confirm the wealth-effect theory but instead supports the “financial distress” and “imported input” arguments. All regressions in the two-dummy case pass the AR(2) test. 
The results for another new model specification – the one with slope dummies -are illustrated in Table 3. In addition to all the explanatory variables in the one-dummy case, the regressions in Table 3 also include 10 slope dummies, which are the interactions between the income dummy and each of the other ten individual regressors. Table3 summarizes the results for the High/Middle/Low income dummy in the left, middle, and right panels, respectively. The estimates for Lower Middle Income (LMC) and Upper Middle Income (UMC) are displayed in Appendixes C and D. 
Parallel to the comparison between using a one-income dummy and two-income dummies, the new results in the slope-dummy scenario are broadly consistent with the core conclusion of the one-dummy case. Previous FDI inflows, education, and host GDP still affect FDI positively with coefficients of similar magnitude, except for the high-income dummy case, where only previous FDI is significant. For the intercept income dummies, the result in the slope-dummy scenario is similar to the one-income case: the high-income dummy has a negative effect and the low income dummy, a positive one. The middle income dummy becomes significantly positive in most regressions to explain FDI. Overall, the estimations of the income dummy in the slope-dummy scenario still support the main ideas of IDP theory.
The difference in results between slope-dummy and one-dummy cases is much wider than the difference between two-dummy and one-dummy. There are many fewer significant coefficients for the tax, education, and risk variables, and the coefficients are inconsistent among regressions, especially for risk. 
This difference may come from two sources: a set of ten new interactive independent variables were added to the slope dummy regressions, which reduces both the degrees of freedom of the regression equation and the significance of some individual explanatory variables. Moreover, in the slope dummy case, the effect of each explanatory category (market size, tax, tariff, etc.) consists of two parts: the individual variable and the interactive variable. This is different from the one-dummy scenario, where the effect of each category on FDI comes solely from the individual variable. Thus, in the slope dummy case, the significance of an individual variable may be much smaller and its coefficient may change dramatically because the interactive variable may be a much more significant contributor to the aggregate effect. For example, even though the individual education variable in the “intercept and slope high income country dummy case” (the left panel of Table 3) is insignificant, the interactive variable of education and the high income dummy is very significant and positive that it makes the aggregate effect of education in the high income countries significant and positive. This result is consistent with the one income dummy case. 
Among the ten additional slope dummies, only the interactive variables of education and income group dummies are consistently significant. They have opposite signs to the intercept income dummies in each regression. In other words, since the high income intercept dummy has a negative effect on FDI, then the education and high income dummy interactive variable has a positive effect on FDI. With the same logic, for the interactive variable of the education and the low-income dummy, the sign is negative and statistically significant. So does the sign of another interactive variable of education and the middle-income dummy. These results for the slope dummy of education are different from the previous conclusion in the case of the one-income dummy. 
On average, the absolute value of the education and income dummy interactive variables is around 200. It means that for high-income economies, FDI will increase by around US$ 200 million for each percentage point of secondary school enrollment. The interactive variable can be regarded as a “reacting variable”, working against the intercept dummies to mitigate their impact on FDI. 
The slope dummies for education can also be regarded as an additional part of the net marginal effect of education, which comes not only from the individual explanatory variable “education”, but also from the interactive variable of “education” and “income dummy”. In the high-income dummy case (left panel), education has a net positive effect on FDI in high income economies after its individual effect and the interactive effect with the high income dummy are combined. But with the low and middle income dummies, education’s net effect is much smaller, or even turns to negative, due to the negative coefficients of the interactive variables. 
The negative effect of education in low and middle income economies is at odds with the other studies in the FDI literature and dramatically different from education’s identical positive effect in the one-dummy case. From the one-dummy case, education on average increases FDI inflows. But in the slope-dummy case, education clearly attracts FDI only in high-income economies. In contrast, education’s effect in low and middle income economies can be negative.
Instead of using middle-income-group dummies, two new slope-dummy scenarios are generated to include upper-income-group dummies and lower-income-group dummy respectively. The estimates are displayed in Appendixes C and D. 
Very similar with the other slope-dummy cases with high, low or middle income dummies, the two new scenarios confirm the positive effect of previous FDI inflows, education, and host GDP. Moreover, parallel to the previous slope-dummy results, most of the slope dummies in these two new scenarios are insignificant. And just like the previous results on the middle income slope dummies, only the interactive variables of education and lower or upper middle income group dummies are consistently significant and negative. However, these two new scenarios do yield some different results. First, the coefficients of risk (investment profile) become significant and negative in cases with upper or lower middle income slope dummies. These coefficients are insignificant in the case with aggregate middle income slope dummy. Second, the intercept upper middle income dummy turns into insignificant while the aggregate middle income intercept dummy is mainly significant positive. In general, the new scenarios with upper or lower middle income slope dummies confirms the previous conclusions in the cases with high, middle or lower income slope dummies and therefore shows the robustness of the model and conclusions. 
As in the two-dummy scenario, all regressions in the slope-dummy scenario pass the AR(2) test at the confidence level of 10%
. 

The above two-dummy and slope-dummy cases, generally have mimicked the previous one-dummy scenario with the following explanatory variables: lagged FDI, GDP, education and intercept income dummies with significant results; and wage rate, trade openness, and real interest rate with insignificant results. Three significant variables in the one-dummy case - risk, tax and tariff - become less significant but retain their signs. Exchange rate, which is insignificant in the one-dummy case, turns into mostly negative in the new cases, supporting the hypothesis that host currency depreciation will either hurt FDI enterprises’ imports or signal financial weakness. In the two-dummy case, the additional income dummy gets the same regression conclusions as one-dummy case. In the slope dummy case, only the education and income dummy interactive variables are significant, offsetting the individual income dummy and dampening the education’s effect. The reason why new specifications do not improve estimation may be that adding more variables introduces multicollinearity to depress the significance level of each explanatory variable.
 Moreover, in the two new specifications, all regressions pass the AR(2) test. In conclusion, the robustness tests basically confirm the stability, consistency and generality of the original one-dummy specification, and thus can be regarded as the recommended model.

IX. Conclusion

From the above empirical estimation results for the FDI determination model, the questions raised in Section I can be answered. First, for the question on the existence of a general FDI determination model for global economies, there does exist a general FDI determination model which covers global economies in all income groups. This model performs robustly when applying the Blundell-Bond system GMM method, including traditional explanatory variables, and time and income group dummies. 
Second, the answer to the inquiry of the importance of the explanatory variables is that: the following seven explanatory variables, lagged dependent variable, host GDP, education, income group dummies, country risk, tax, and tariff, are statistically significant in the model, which generally confirms the conclusions in the previous literature. Exchange rate, however, only has significant results in some regressions, especially in the two-income-dummy scenario. Wage rate, interest rate, and openness are insignificant in the GMM estimations, even though they are influential according to some other studies. 

More specifically, the main findings in this article show that different average income levels do play a significant role in FDI determination model, which can be represented by adding income group dummies into the model. 
Ceteris paribus, high income level has a negative effect on FDI inflows, and low income level has a positive effect. But the effect of middle income on FDI is insignificant. These effects of income group dummies only partially support the Investment Development Path (IDP) theory with respect to the highest income level but not for the middle and low income levels. When I control for income dummies, I find that lagged FDI has consistently positive effect on FDI. This hysteresis in FDI has indicated that the FDI model should use a dynamic structure. Consistent with the literature, market potential (GDP) and human capital (education) encourage FDI and the result is robust to all income dummies. FDI increases with risk levels because it presumably replaces other investments during financial instability. The positive relation between FDI and tariffs supports the Tariff Jumping FDI argument, suggesting that FDI is a potential substitute for international trade. When middle and low income levels are controlled for, evidence suggests that an increase in taxes and a depreciation of the currency exerts downward pressure on FDI flows. I do not find the wealth effect of exchange rate. On the contrary, there is weak evidence that the depreciation of local currency discourages FDI. 

The empirical results also shed light on government policy regarding promotion of FDI inflows. The results suggest that the government can proactively and consistently apply specific policies to attract FDI inflows. One of the most important strategies is to constantly follow the growth path to make the host market more enticing and vital for international investors. Another simple scheme to attract FDI is to lower the tax rate to establish a business-friendly environment. From the analysis, the FDI model is clearly dynamic, with the significantly positive effect of previous FDI. Accordingly, government should maintain consistent long-term efforts instead of short term one-shot speculation. The government should be very cautious on negative policy on FDI. Even though it may be a one-shot game, but FDI has memory and the negative effect may persist. Moreover, since the low income economy dummy is positive, no matter how low the previous FDI level or how poor the country’s economy, there will be some potential FDI, if the country proactively opens the door to the world. At last, improvement of education level is an effective way to attract FDI inflows.
The empirical results also suggest that further study is needed to improve the Blundell-Bond system GMM specification, especially on how to construct the instruments. Furthermore, economic growth rate may be more significant than the level of GDP to explain FDI. Similarly, the change of exchange rates may be more appropriate as FDI determinant than the level of exchange rate. In addition, the conclusions should be tested by the newest FDI data as they appear, particularly regarding the insignificant impact of wage, interest rate and trade openness on FDI; and also for new tariff data available in World Development Indicators. A very promising and interesting proposal is to test if this model is still robust for separated horizontal and vertical FDI if data are available. At last, for more accurate analysis, the definition and measurement of the variables should be standardized across countries, especially for FDI and wage.  
The FDI is a newly burgeoning strength in the global economy and the Blundell-Bond system GMM sets up a new way to study this promising topic. Let us fully leverage this effective method and keep researching.
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Appendix A: GMM Result of FDI with One Lower Middle Income Dummy
Dependent variable: FDI inflows 
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Exchange Rate (EX)

0.334 -0.0793 -0.220

(0.52) (0.64) (0.74)

Lagged FDI Inflows (FDIL)

0.488*** 0.466*** 0.466***

(0.12) (0.13) (0.12)

Tax Rate (Tax)

-16101* -17721* -17504**

(8857) (9141) (8697)

Wage Rate (Wage)

1.204 0.604 0.944

(1.03) (1.05) (1.14)

Real Interest Rate (r)

-18.21 -69.19 -47.08

(33.0) (66.8) (105)

Import Duties (Tariff)

5.814 7.760 10.11*

(5.23) (5.36) (5.53)

Openness (Open)

-33.94 24.43 -15.62

(80.7) (117) (118)

School Enrollment (EDU)

136.9*** 130.9** 138.6**

(50.8) (53.3) (53.6)

GDP

7.690*** 8.111*** 8.168***

(1.46) (1.59) (1.40)

LMCD

-759.4 -255.9 -839.9

(1070) (1357) (1417)

Risk

-499.5*** -676.3** -1218***

(179) (274) (416)

# of Observations

1313 1313 1313

P-value of AR(2) test 0.526 0.376 0.278

Robust standard errors in parentheses.

All regressions include a constant term and time (year) dummies which are not reported in the table.

Each column represents results for instrument variables (IVs) with different lags indicated at the top.

LMCD is country dummy =1 if being LMC (Lower Middle Income Country), =0 otherwise.

EX, FDIL, r and EDU are Exchange Rate, Lagged FDI inflows, real interest rate, and school enrollment, respectively

All independent variables are lagged in one period.

***, ** and * represent significence levels of less than 1% (p<0.01), less than 5% (p<0.05), and less than 10% (p<0.1), respectively.


Appendix B: GMM Result of FDI with One Upper Middle Income Dummy†
Dependent variable: FDI inflows 
[image: image2.emf]Independent Var

(ivlag=3 6)

IV with Time Dummies

(ivlag=3 5)

(2209) (2210)

Exchange Rate (EX)

0.255 0.252

(0.50) (0.50)

Lagged FDI Inflows (FDIL)

0.494*** 0.494***

(0.12) (0.12)

Tax Rate (Tax)
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(9194) (9160)

Wage Rate (Wage)
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Real Interest Rate (r)
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(11.7) (11.7)

Import Duties (Tariff)
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(4.35) (4.36)

Openness (Open)
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(80.5) (80.3)

School Enrollment (EDU)

133.1** 133.4***

(50.7) (50.6)

GDP

7.551*** 7.550***

(1.31) (1.31)

UMCD

-863.5 -858.0

(805) (805)

Risk

-431.3*** -427.2***

(132) (132)

# of Observations

1313 1313

P-value of AR(2) test 0.576 0.576

ar2test-statistics0.5590.560


† See footnote in Table Appendix A.
UMCD is country dummy =1 if being UMC (Upper Middle Income Country), =0 otherwise.

Appendix C: GMM Result of FDI with Slope Lower Middle Income Dummy†
Both Intercept and Slope Income Dummies, Dependent variable: FDI inflows
[image: image3.emf]Independent Var

(ivlag=2 .) (ivlag=4 .) (ivlag=6 10)

Exchange Rate (EX)
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(0.54) (0.67) (0.74)

Lagged FDI Inflows (FDIL)

0.484*** 0.464*** 0.463***
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Tax Rate (Tax)
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Wage Rate (Wage)
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Real Interest Rate (r)
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(53.4) (82.6) (132)

Import Duties (Tariff)
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(4.98) (5.00) (5.14)

Openness (Open)

-48.58 -19.78 -69.58

(86.7) (132) (143)
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GDP
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Risk
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(0.56) (0.61) (0.68)
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-0.929** -1.139** -1.702**

(0.47) (0.52) (0.85)

Tax * LMCD

15646 6712 10782
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Wage * LMCD
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(1.45) (1.67) (1.97)
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Risk * LMCD
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P-value of AR(2) test
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Individual Independent Var

Slope Dummies or Interactive Var


† See footnote in Table Appendix A.
EX*LMCD is the interactive variable (slope dummy) between EX (exchange rate) and LMCD (country dummy for lower middle income county). Similarly hereinafter.
Appendix D: GMM Result of FDI with Slope Upper Middle Income Dummy†
Both Intercept and Slope Income Dummies, Dependent variable: FDI inflows
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FDIL * UMCD
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(22.8) (22.9)

Open * UMCD

52.73 54.94
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† See footnote in Table Appendix A, B, & C.

Appendix E: Country List
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Australia Argentina Azerbaijan Argentina Bulgaria

Austria Bulgaria Burkina Faso Brazil Belarus

Belgium Belarus Bangladesh Botswana Bolivia

Canada Bolivia Côte d'Ivoire Chile Colombia

Switzerland Brazil Cameroon Costa Rica Dominican Republic

Germany Botswana Congo, Rep. Czech Republic Algeria

Denmark Chile Ethiopia Estonia Ecuador

Spain Colombia Ghana Gabon Egypt, Arab Rep.

Finland Costa Rica Guinea Croatia Guyana

France Czech Republic Gambia, The Hungary Jamaica

United Kingdom Dominican Republic Guinea-Bissau Lebanon Jordan

Greece Algeria Haiti Lithuania Kazakhstan

Ireland Ecuador Indonesia Latvia Sri Lanka

Italy Egypt, Arab Rep. India Mexico Peru

Korea, Rep. Estonia Kenya Malaysia Philippines

Norway Gabon Moldova Panama Paraguay

New Zealand Guyana Madagascar Poland Romania

Portugal Croatia Mali Trinidad and Tobago Russian Federation

Slovenia Hungary Malawi Uruguay El Salvador

Sweden Jamaica Nigeria Venezuela, RB Thailand

United States Jordan Nicaragua Tunisia

Kazakhstan Pakistan Turkey

Lebanon Papua New Guinea South Africa

Sri Lanka Senegal

Lithuania Sierra Leone

Latvia Togo

Mexico Uganda

Malaysia Ukraine

Panama Yemen, Rep.

Peru Congo, Dem. Rep.

Philippines Zimbabwe

Poland

Paraguay

Romania

Russian Federation

El Salvador

Note: Middle Income group can be discomposed into Upper Middle Income group and Low Middle Income group.


Appendix F: List of Studies Using Level of FDI Inflows as Dependent Variable

The FDI researchers apply the level of FDI inflows as dependent variable include Scaperlanda (1967, 1968), Bandera and White (1968), Wallis (1968), Scaperlanda and Mauer (1969,1971), Goldberg (1972), Boatwright and Renton (1975), Ray (1977), Lunn (1980,1983), Culem (1988), Tsai (1991), Lucas (1993), Eaton and Tamura (1994), Kudrle (1995), Summary and Summary (1995), Tu and Schive (1995), Lee and Mansfield (1996), Milner and Pentecost (1996), UNCTAD (1998), UN (1998), Sarno and Tauylor (1999), Lipsey (2000a), Morisset (2000), Love and Lage-Hidalgo (2000), Wei (2000), Baek and Okawa (2001), Dunning et al. (2001), Balasubramanyam et al. (2002), Bandelj (2002), Fung et al. (2002), Habib and Zurawicki (2002), Harms and Ursprung (2002), Quiroga and Miguel (2002), Ramirez  (2002), Sun et al. (2002), Janicki and Wunnava (2004), and Carstensen and Toubal (2004), etc.

Appendix G: List of Studies on FDI Inflows in current US$
FDI can be in current US$, in real term (adjusted by GDP deflator), or normalized by GDP. The studies on FDI in current US$ are as follows: Scaperlanda (1967, 1968), Bandera and White (1968), Wallis (1968), Scaperlanda and Mauer (1969,1971), Goldberg (1972), Boatwright and Renton (1975), Ray (1977), Lunn (1980,1983), Culem (1988), Tsai (1991), Lucas (1993), Eaton and Tamura (1994), Kudrle (1995), Summary and Summary (1995), Tu and Schive (1995), Lee and Mansfield (1996), Milner and Pentecost (1996), UNCTAD (1998), UN (1998), Sarno and Tauylor (1999), Lipsey (2000a), Morisset (2000), Love and Lage-Hidalgo (2000), Wei (2000), Baek and Okawa (2001), Dunning et al. (2001), Balasubramanyam et al. (2002), Bandelj (2002), Fung et al. (2002), Habib and Zurawicki (2002), Harms and Ursprung (2002), Quiroga and Miguel (2002), Sun et al. (2002), Janicki and Wunnava (2004), and Carstensen and Toubal (2004), etc.

Table 1: GMM Result of FDI with One Income Dummy†
High/Middle/Low Income Dummies, Dependent variable: FDI inflows

[image: image6.emf]Independent Var

(ivlag=2 .)

IV with Time 

(ivlag=2 14) (ivlag=3 5)

(ivlag=6 10)

IV with Time 

(ivlag=5 6) (ivlag=6 7)

(ivlag=2 8)

IV with Time 

(ivlag=2 9) (ivlag=3 10)

Exchange Rate (EX)

-0.290 -0.352 -0.337 0.276 -0.558 -0.424 -1.163* -0.999* -0.944*

(0.55) (0.65) (0.66) (0.56) (0.80) (0.77) (0.63) (0.55) (0.56)

Lagged FDI Inflows (FDIL)

0.436*** 0.433*** 0.438*** 0.492*** 0.449*** 0.463*** 0.434*** 0.456*** 0.458***

(0.13) (0.13) (0.13) (0.12) (0.13) (0.12) (0.13) (0.13) (0.13)

Tax Rate (Tax)

-13803 -15793* -13616 -15469* -18496* -17377** -13344* -12111 -11445

(9425) (9415) (10403) (8543) (9325) (8456) (8018) (7529) (7538)

Wage Rate (Wage)

-0.634 -0.155 -0.942 1.368 1.410 1.073 1.011 0.590 0.520

(0.74) (0.83) (0.90) (1.21) (1.29) (1.23) (0.82) (0.75) (0.78)

Real Interest Rate (r)

-49.27 -41.25 -83.30 -80.33 -102.5 -72.21 -11.18 -30.83 -46.97

(33.6) (35.8) (63.0) (111) (137) (123) (43.0) (40.6) (55.2)

Import Duties (Tariff)

4.250 5.484 7.212 5.496 10.50* 10.33* 10.70** 11.85*** 11.62***

(3.43) (3.93) (4.70) (5.13) (5.34) (5.34) (4.14) (4.08) (4.15)

Openness (Open)

90.67 56.21 117.9 -63.72 -49.55 -23.81 -29.05 8.694 13.77

(68.5) (70.4) (74.9) (101) (126) (129) (73.2) (70.8) (78.1)

School Enrollment (EDU)

162.6*** 163.0*** 162.7*** 138.7** 142.1** 136.3** 160.7*** 153.5*** 152.5***

(39.4) (41.3) (39.4) (53.3) (55.3) (55.6) (45.2) (43.4) (44.6)

GDP

9.764*** 9.686*** 9.839*** 7.439*** 8.368*** 8.182*** 8.920*** 8.526*** 8.475***

(2.16) (2.07) (2.14) (1.27) (1.64) (1.40) (1.88) (1.77) (1.72)

HICD

-9321*** -7640*** -9219***

(2315) (2340) (2529)

MCD

-1117 -1421 -1289

(1130) (1323) (1281)

LICD

5616*** 5981*** 5978***

(2045) (1995) (2016)

Risk

-374.7* -801.7** -788.3** -352.3 -1222*** -1260*** -1155*** -858.1*** -821.9***

(208) (322) (312) (258) (421) (418) (359) (256) (252)

# of Observations

1313 1313 1313 1313 1313 1313 1313 1313 1313

P-value of AR(2) test

0.215 0.120 0.163 0.506 0.182 0.245 0.156 0.369 0.348

ar2test-statistics1.2411.5551.3970.6651.3331.1631.4190.8980.938

All regressions include a constant term and time (year) dummies which are not reported in the table.

Each column represents results for instrument variables (IVs) with different lags indicated at the top.

EX, FDIL, r and EDU are Exchange Rate, Lagged FDI inflows, real interest rate, and school enrollment, respectively

***, ** and * represent significence levels of less than 1% (p<0.01), less than 5% (p<0.05), and less than 10% (p<0.1), respectively.

HICD, MCD, and LICD are country dummies for high, middle, and low income countries, respectively.

Left Panel

with dummy for HIC

Middle Panel

with dummy for MC

Right Panel

with dummy for LIC

All independent variables are lagged in one period.

Robust standard errors in parentheses.


Table 2: GMM Result of FDI with Two Income Dummy†
High/Middle/Low Income Dummies, Dependent variable: FDI inflows
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(ivlag=2  .) (ivlag=2 14) (ivlag=5 6) (ivlag=2 9) (ivlag=3 5) (ivlag=3 10) (ivlag=2 8) (ivlag=2 9) (ivlag=3 10)

Exchange Rate (EX)

-0.888* -1.016* -1.083* -1.158* -0.962* -1.024* -1.187* -1.004* -0.943*

(0.47) (0.57) (0.65) (0.60) (0.56) (0.60) (0.61) (0.53) (0.54)

Lagged FDI Inflows (FDIL)

0.432*** 0.425*** 0.403*** 0.419*** 0.434*** 0.418*** 0.416*** 0.439*** 0.436***

(0.13) (0.13) (0.14) (0.13) (0.13) (0.14) (0.13) (0.13) (0.13)

Tax Rate (Tax)

-6735 -8903 -8743 -8900 -7891 -8623 -9485 -7827 -6627

(7116) (7644) (8772) (8188) (8355) (8446) (8298) (7589) (7977)

Wage Rate (Wage)

-0.455 -0.0560 -0.394 -0.0942 -0.689 -0.431 -0.0736 -0.461 -0.724

(0.62) (0.71) (0.98) (0.76) (0.74) (0.80) (0.76) (0.68) (0.75)

Real Interest Rate (r)

-34.63 -23.46 -67.84 -22.73 -57.10 -16.95 -23.44 -49.33 -67.33

(32.8) (33.9) (128) (40.0) (60.7) (52.6) (40.2) (39.0) (55.4)

Import Duties (Tariff)

5.334** 6.475** 6.860** 7.326** 8.658** 7.262** 7.543** 8.664** 8.064**

(2.23) (2.94) (3.12) (3.28) (3.53) (3.20) (3.29) (3.40) (3.44)

Openness (Open)

72.39 44.10 101.8 43.56 98.17 90.32 44.27 65.44 94.68

(68.2) (70.5) (112) (76.1) (75.3) (94.1) (77.7) (66.8) (74.4)

School Enrollment (EDU)

171.2*** 173.3*** 176.1*** 174.6*** 171.6*** 175.2*** 174.1*** 170.8*** 171.1***

(37.0) (38.0) (41.3) (38.1) (36.9) (39.1) (38.6) (35.4) (35.6)

GDP

9.805*** 9.818*** 10.45*** 9.910*** 9.855*** 10.12*** 9.956*** 9.636*** 9.794***

(2.19) (2.11) (2.27) (2.17) (2.14) (2.18) (2.18) (2.13) (2.12)

HICD

-13371*** -11812*** -13041*** -5661** -7154*** -6802***

(2884) (2888) (3335) (2155) (2017) (2241)

MCD

-6069*** -5789*** -5950*** 5592** 6520*** 7256***

(1513) (1542) (1685) (2177) (2016) (2084)

LICD

5726*** 5881*** 5943*** 11290*** 12300*** 13144***

(1596) (1606) (1628) (3233) (3085) (3111)

Risk 

-208.1 -633.6* -849.8** -897.9** -660.2** -855.1** -924.9** -580.9** -556.5*

(199) (322) (418) (379) (307) (394) (386) (288) (288)

# of Observations

1313 1313 1313 1313 1313 1313 1313 1313 1313

P-value of AR(2) test 0.415 0.186 0.152 0.151 0.289 0.289 0.136 0.353 0.276

Middle Panel

with dummy for HIC & LIC

Right Panel

with dummy for MC & LIC

Left Panel

with dummy for HIC & MC


† See footnote in Table 1.

Table 3: GMM Result of FDI with both Intercept and Slope Income Dummies†
High/Middle/Low Income Dummies, Dependent variable: FDI inflows
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(ivlag=2 .) (ivlag=2 14) (ivlag=3 5) (ivlag=6 10) (ivlag=5 6) (ivlag=6 7) (ivlag=2 8) (ivlag=2 9) (ivlag=3 10)

Exchange Rate (EX)

-1.150** -1.059** -1.367** 0.430 -0.847 -0.725 -1.564 -1.628 -1.580

(0.49) (0.49) (0.61) (1.03) (1.12) (1.18) (1.71) (1.46) (1.50)

Lagged FDI Inflows (FDIL)

0.928*** 1.213** 0.996*** 0.477*** 0.439*** 0.453*** 0.428*** 0.448*** 0.450***

(0.27) (0.59) (0.37) (0.12) (0.13) (0.13) (0.14) (0.14) (0.13)

Tax Rate (Tax)

6294 2012 3955 10448 -13002 -14845 -13301 -15226 -15024

(7998) (7680) (8526) (29084) (27351) (33414) (11126) (11242) (11739)

Wage Rate (Wage)

-0.286 0.160 -0.631 1.483 1.869 1.769 0.271 0.00130 0.0360

(0.58) (0.62) (0.76) (2.92) (1.83) (1.71) (1.16) (1.02) (1.03)

Real Interest Rate (r)

-24.06 -15.08 -32.34 -468.6* -211.0 -169.2 -21.52 -47.79 -57.11

(22.6) (23.7) (37.5) (259) (281) (362) (81.8) (88.8) (108)

Import Duties (Tariff)

3.727 5.551** 7.114* 3.363 10.01 10.20 149.8** 160.0** 157.7**

(2.71) (2.73) (4.01) (7.31) (6.17) (6.64) (61.7) (64.0) (63.6)

Openness (Open)

50.47 4.876 63.63 -133.8 -124.3 -106.2 -37.39 12.99 12.20

(35.8) (37.6) (46.2) (124) (157) (157) (106) (99.6) (102)

School Enrollment (EDU)

-92.71 -78.80 -94.51 145.7** 150.4*** 146.7*** 169.5*** 161.3*** 161.6***

(56.8) (63.9) (67.1) (55.7) (55.7) (55.2) (43.3) (42.1) (42.7)

GDP

7.120 1.257 2.442 7.409*** 8.231*** 8.020*** 9.165*** 8.860*** 8.798***

(6.72) (14.8) (11.6) (1.28) (1.64) (1.43) (2.12) (1.98) (1.93)

HICD

-35485*** -37805*** -34606***

(11652) (10115) (11796)

MCD

7903 11825* 11061**

(4869) (5962) (5464)

LICD

12946*** 13356*** 13368***

(4075) (3918) (3881)

Risk

-362.7 -594.3 -686.4* -5.587 -927.1 -966.2 -893.8** -638.5** -618.3*

(250) (359) (375) (466) (646) (690) (444) (307) (318)

EX * HICD

-0.285 -1.534 -1.603

(2.12) (2.38) (2.03)

FDIL * HICD

-0.530* -0.834 -0.588

(0.32) (0.65) (0.40)

Tax * HICD

-17506 -4362 -17771

(26680) (23478) (25912)

Wage * HICD

0.852 1.144 1.899

(2.41) (2.57) (2.85)

r * HICD

58.96 171.6 125.4

(303) (313) (332)

Tariff * HICD

93.99 125.1 200.4

(219) (260) (273)

Open * HICD

-54.45 -22.73 -65.62

(36.0) (42.1) (42.3)

Edu * HICD

274.9*** 271.4*** 272.8***

(72.7) (69.9) (81.1)

GDP * HICD

2.494 8.741 7.069

(7.09) (15.5) (11.7)

Risk * HICD

2130* 2124** 1998*

(1131) (1042) (1166)

EX * MCD

-1.030 -0.964 -0.836

(1.06) (1.06) (1.04)

FDIL * MCD

-0.0116 -0.303 -0.217

(0.19) (0.25) (0.22)

Tax * MCD

-11319 10449 13753

(29672) (27381) (32983)

Wage * MCD

-2.458 -3.628 -3.850*

(2.99) (2.21) (2.14)

r * MCD

475.1* 219.7 174.0

(259) (286) (367)

Tariff * MCD

2.605 3.371 2.833

(14.3) (29.9) (29.6)

Open * MCD

151.3 163.1 140.9

(126) (168) (168)

Edu * MCD

-161.5*** -225.5*** -214.0***

(56.8) (68.6) (67.1)

GDP * MCD

4.901 9.325 6.916

(3.80) (6.35) (5.43)

Risk * MCD

-438.9 -473.8 -355.6

(513) (767) (740)

EX * LICD

0.644 0.718 0.686

(1.65) (1.42) (1.45)

FDIL * LICD

0.333 -0.0578 -0.0221

(0.82) (0.71) (0.70)

Tax * LICD

12836 18424 17906

(12305) (12858) (13308)

Wage * LICD

0.147 0.00130 -0.0103

(1.33) (1.14) (1.16)

r * LICD

29.07 34.26 46.10

(84.0) (87.0) (106)

Tariff * LICD

-142.9** -153.1** -150.9**

(62.6) (64.5) (64.1)

Open * LICD

63.59 21.86 21.72

(110) (102) (111)

Edu * LICD

-239.2*** -224.6*** -224.2***

(55.5) (49.3) (51.2)

GDP * LICD

2.124 0.759 0.765

(8.84) (7.44) (7.54)

Risk * LICD

-200.8 -192.8 -204.1

(471) (369) (391)

# of Observations

1313 1313 1313 1313 1313 1313 1313 1313 1313

P-value of AR(2) test

0.702 0.422 0.638 0.179 0.189 0.294 0.237 0.466 0.451

Individual Independent Var

Slope Dummies or Interactive Var with HIC

Slope Dummies or Interactive Var with MC

Slope Dummies or Interactive Var with LIC

Middle Panel

with dummy for MC

Right Panel

with dummy for LIC

Left Panel

with dummy for HIC


† See footnote in Table 1 and Appendix C.

Figure 1: Actual FDI Inflows, (1970-2007, Billions of US$) 
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Source: UNCTAD, http://stats.unctad.org/FDI/TableViewer/tableView.aspx.  And WIR 2008 pp.2

Figure 2: Distribution of Global FDI Inflows in 2006 by Income Groups 
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 Source: World Development Report 2009, pp. 350 & 359










� FDI is generally considered long term international investment because the acquisition process may exceed one year, and more important, the holding time is generally longer than one year, which is clearly different from international indirect investment.


� The benefits of FDI are focal points here. FDI does have some negative effects for some specific industries in the short term. However, on the whole, FDI produce net benefits for both home and host economies in the long run. 


� Blundell-Bond system GMM is also used to study the effect of FDI in Uctum and Doytch (2008).


� IDP theory proposes a unique relationship between FDI and host income level: FDI is very small for a low income economy; it increases quickly as host incomes grow (for Middle and Low-end of High Income economies); but for the topmost income niche, FDI does not keep the same robust trend and sometimes declines. For details, see Dunning (1981, 1986) and Dunning et al (2001).


� Scaperlanda (1967, 1968), Goldberg (1972), Summary and Summary (1995), Lipsey (2000a), Dunning (2001) are leading researchers who use level of FDI inflows as dependent variable in the FDI determination models. For a full list of studies using level of FDI inflows as dependent variable, please see Appendix F.


� According to Grubert and Mutti (1991), Lee and Mansfield (1996), Lipsey (1999a), Billington (1999), Dilyard (1999), and Fung et al. (2002).


� This co-location benefit exists in both manufacturing and service industries, making production costs lower (in manufacturing) and providing a larger market for customers (in retail, hotel and other service industries).


� FDI can be in current US$, in real terms (adjusted by the GDP deflator), or normalized by GDP. This paper’s usage of FDI in current US$ follows the setup of the dependent variable by Scaperlanda (1967, 1968), Bandera and White (1968), Summary and Summary (1995), Lipsey (2000a), and Dunning et al. (2001). For a full list of studies on FDI in current US$, please see Appendix G.


� The 10 percent threshold is determined by the IMF and the UN and is commonly used by most countries in the world. The optimal definition (the percentage of voting shares) for FDI is an interesting topic in literature.


� Oligopolistic Reaction Theory is introduced by Knickerbocker (1973) to explain why firms follow rivals’ investment into foreign markets.


� Most regressions in the slope-dummy case pass the AR(2) test at the confidence level of 5%. Only a few regressions fail the AR(2) test at 5%.


� The existence of multicollinearity problem can be confirmed by the obvious changes of the sign and significance of explanatory variables, after dropping the interactive variable of education and income dummies.
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