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ABSTRACT This paper lends both theoretical and empirical support to the notion of optimal FDI levels. It does so by uncovering an inverted-U-shaped relationship between FDI and human capital formation. The optimality of a particular FDI inflow depends on the educational incentives induced by FDI on the local, heterogeneous population. Our estimates confirm the significance of a positive (linear) and a negative (non-linear) impact of FDI stocks on tertiary schooling, which are exclusively relevant in developing countries.
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Local Human Capital Formation and Optimal FDI



1. INTRODUCTION AND RELATED LITERATURE It has been widely reported by the literature on multinational corporations (henceforth MNCs) the role played by the latter in the expansion of formal education in the host countries. As emphasized by Blomström and Kokko (2002), “MNCs provide attractive employment opportunities to highly skilled graduates in natural sciences, engineering and business sciences, which may be an incentive for gifted students to complete tertiary training.” Abundant empirical studies also suggest that multinational corporations tend to raise the demand for education in developing countries, as their plants are often more skilled-labor intensive than the rest of the economy (see, for instance, Feenstra and Hanson 1997). According to this idea, in order to access the staff of reputed multinationals, potential workers need to qualify as educated labor force. Therefore, even when not all of them will effectively work for such multinationals, this will induce on these workers an effort of human capital formation with significant spillovers for the rest of their countries. The importance of human capital formation in the process of economic development is an essential tenet of much of the theoretical and empirical economics literature. The influential work of Lucas (1988) or Azariadis and Drazen (1990) formulated the idea that the aggregate amount of human capital has a positive external effect on the education process. Consequently, in their models there exist two types of stationary equilibria. In the first one, a low initial amount of human capital prevents the marginal return to the resources invested in education from matching its opportunity cost in the production of physical goods. As a result, the stock of human capital will never increase and the economy will remain stagnant. At the second type of equilibria, the initial stock of human 1



capital and the returns from additional education are high enough to sustain an everlasting investment in that sector, leading to an exponential growth in per capita income (see also Boldrin 1991). Sparked by that strand of theoretical literature, a first generation of empirical articles reinforced the notion of human capital and schooling as drivers of economic growth and determinants of international convergence (see for example Barro 1991; Benhabib and Spiegel 1994; Barro and Sala-i-Martin 1995; or Sala-i-Martin 1997). Though somewhat more nuanced in some papers (as in Bils and Klenow 2000), such view is still receiving a broad intellectual support, especially after the construction of better databases on educational attainment and the improvement of econometric specifications (see, for example, De la Fuente and Domenech 2006). Mountford (1997), Vidal (1998) or Docquier and Rapoport (2012) proposed stylized growth models in the spirit of Azariadis and Drazen (1990), and introduced an exogenous probability of emigration from less developed countries as a stimulus for human capital accumulation. Such emigration opportunity could be in some cases capable of drawing these countries out of their poverty traps, by increasing the returns to education in the sending country, given the substantial gap between these nations and the West in terms of the remuneration of skilled labor. In this context, an important motivation for the present paper is the analogy between skilled emigration and FDI inflows, as to the betterment of the remuneration for qualified workers. That may create substantial incentives for human capital formation in the countries that receive FDI, since their qualified labor force could access better economic prospects either emigrating or competing for good jobs in multinationals. Moreover, the literature on emigration as a catalyst for human capital formation derives optimal, positive migratory quotas from the point of view of the
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sending country (see Djajic and Michael 2014). Similarly, both in our theoretical and empirical settings we will find optimal, finite values for the stock of inward FDI, although the intuition behind our result will be slightly different. It is plausible that the potential workers’ educational effort will depend on the size of the MNC staff relative to their number. For an extremely small staff size relative to the number of aspirants, it will be necessary for them to be both competitive and fortunate enough to be selected. That may discourage the exertion of effort, since the probability of selection and the expected returns to education will be then very low; this point has been made under certain conditions by the literature on tournaments (see e.g. Moldovanu and Sela 2001; Gibbs 1996). On the other hand, if a very high size of the staff actually guarantees the selection of the most capable candidates, effort will be again reduced by these skillful workers. The highest possible schooling enrolment rates will be thus achieved for intermediate values of employment in MNCs. There is in principle no reason why the MNCs will tend to maximize the aggregate local efficiency units of human capital, since there are many other strategic priorities for them. Therefore, it may be in the interest of local governments to use some instruments in order to internalize these external effects, which will spill over most of the productive sectors. Here, as in Docquier and Rapoport (2008) for the case of skilled emigration, we assume that the impact of FDI on the long-run growth potential of the host country can be summarized by the effect on its human capital stock (see the comments above on Azariadis and Drazen 1990 for a formal justification). Since the workers hired by MNCs remain in the country, we do not rely on any brain “drain” effect connected with market imperfections (to distinguish this mechanism from the brain gain and drain effects emphasized by Docquier and Rapoport 2008). Instead, we introduce the possibility that heterogeneous workers affect their probability to be hired by multinationals. They will do so by 3



exerting different levels of educational effort. Then, it will be possible for the most talented workers to relax when opportunities are very abundant, which has a negative effect on local human capital formation, even in the absence of human capital externalities on productivity. This implies that inward FDI stocks could turn out to be too high when they exceed a hypothetical optimum for the local economy. Our theoretical argument depends on a basic assumption: workers’ decision to educate adapts as the labor market changes. Such presumption corresponds to a view of schooling as a human capital investment in which future skill premia, employment probabilities, tuition subsidies and foregone wages should play an important role. According to the literature, students seem to be able to predict the future benefits of education based on current labor market conditions (see for example Topel 1997; or Webbink and Hartog 2004). However, as emphasized by Canton and De Jong (2005), education may also have a consumptive value, positively related to per capita income instead. Frederiksson (1997) found empirical support for the investment motive in the case of Sweden, since the variation in the share of qualified individuals enrolled at the universities was attributed to changes in the wage premium; with a significant impact of the relative employment prospects and the generosity of the allowances as well. However, Kodde and Ritzen (1984), De Jong et al (1990), Sterken (1995) and other studies about Netherlands found little consensus as to the relevant financial variables. In general, tuition fees do not seem to affect the evolution of the demand for education in many countries, as Canton and De Jong (2005) established. Nevertheless, Heckman and Jacobs (2009) claim that “a clear positive correlation emerges between earnings inequality and educational attainment […]. More compressed wage distributions imply weaker incentives for skill formation […]. The empirical general equilibrium model for the US of
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Heckman, Lochner and Taber (1998) also predicts a quite elastic response of investments in human capital to larger skill premia”. Our main contribution to this literature is twofold. First, we offer a structural description of the mechanism through which FDI affects human capital accumulation in the country. Secondly, and more importantly, we show that this relationship is genuinely causal and not monotone; in particular, we motivate and find empirical support to an inverted-U shape relationship between FDI and human capital formation. Most studies in this strand of the literature, in contrast, reported a monotonic (positive) relationship between FDI and human capital (see, for example, Eicher and Kalaitzidakis 1997; Noorbakhsh, Paloni, and Youssef 2001; Ramos 2001; te Velde 2003; Miyamoto 2003; Gittens 2006; Nembot Ndeffo 2010). We offer a brief empirical examination of the main implications of our model. Evidence, from a sample of developing countries, confirms the model’s prediction of an inverted-U shape relationship between FDI and human capital accumulation. However, such relationship is not confirmed for a different sample of advanced countries; this fact suggests that the incentives for human capital formation may well be different in developed economies. They could be linked to the higher chances to reach higher quality, probably managerial jobs for the local population in the West. The rest of the paper is organized as follows: the following section outlines the basic mechanism through which FDI affects human capital; section 3 describes the data used in this study; section 4 discusses the estimation procedure and provides the main study results; and section 5 concludes.
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2. AN ILLUSTRATIVE MODEL 2.1.



Overview



The decision making in this model corresponds to the candidates to work for the multinational. The exploration of the candidates’ behavior yields the optimal staff size from the point of view of the human capital formation in the host country. Their decision making process takes place in two periods: in the first period, these candidates need to learn for an entry examination. When they get a job in the second period, their remuneration will be the wage 𝑤 (we assume that the remuneration in a domestic firm would be, without loss of generality, zero). They can choose their personal level of education 𝑒 in the light of their prospects for period two. If they learn 𝑒 they will, when tested, get a random grade uniformly distributed in [𝑒 − 1, 𝑒 + 1]. There are various types of candidates, characterized by their ability, i.e. by their costs of learning level 𝑒. For type 𝜂 it costs 𝑐(𝜂, 𝑒) to learn level 𝑒. We assume that 𝑐(𝜂, 𝑒) increases with 𝑒 but decreases with 𝜂 - for the higher types it costs less to learn. Moreover, apart from 𝑐𝑒′ > 0 > 𝑐𝜂′ , ′′ ′′ we will also assume 𝑐𝑒𝑒 > 0 > 𝑐𝑒𝜂 .



There is a continuum of candidates and 𝑒 is assumed to be a continuous variable. The employer (MNC) sets a benchmark 𝑏, such that all those who achieve a grade higher than 𝑏 will get a job. There will be a one-to-one relation between the benchmark and the number of positions available (the latter to be proxied by the level of FDI in the country). The candidates are divided into 3 groups: -



Those whose preferred level of education is high (𝑒 > 𝑏 + 1), so that they will obtain a job with probability one. Since lower education levels are less costly, they will reduce their
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education level to the lowest for which they will be accepted with probability one, i.e. 𝑒 = 𝑏 + 1. -



Those whose preferred level of education provides them with a position with a positive probability, lower than one. For these individuals, 𝑏 − 1 < 𝑒 < 𝑏 + 1. When studying at a level 𝑒, their probability of being selected will be



-



𝑒+1−𝑏 2



.



Those who will not study for the examination, since their preferred level of education is such that 𝑒 < 𝑏 − 1. That is, they have a zero probability to be hired.



How do the candidates choose their level of education? We assume that all of them are risk neutral. If type 𝜂 chooses a level of education 𝑒, where 𝑏 − 1 ≤ 𝑒 ≤ 𝑏 + 1, his probability of getting a job is



𝑤



𝑒+1−𝑏 2



and his expected payoff:



𝑒+1−𝑏 − 𝑐(𝜂, 𝑒) (1) 2



That is maximized when 𝑐𝑒′ (𝜂, 𝑒) =



𝑤 (2) 2



In order to have a maximum we have previously assumed convexity of 𝑐(. , . ). Furthermore, given a level 𝑒 we can find the type 𝜂 = 𝜂(𝑒) that solves the above equation. Our previous assumptions imply that the type 𝜂(𝑒) increases with 𝑒. When the employer lowers the benchmark 𝑏 (i.e., when FDI increases), there are three basic effects: those aspirants with a preferred effort above (𝑏 + 1) will lower their education level; those below the level (𝑏 + 1), who were previously accepted with a certain probability, will keep their



7



effort level but obtain a job with a higher probability than before; additionally, some new candidates, who so far did not study, will enter the competition by acquiring some education. Whether the overall level of education has increased or decreased depends on the changes in the education levels and the number of competitors who changed their levels. For example, it is quite clear that when the benchmark is sufficiently low, the number of competitors with preferred education level above the benchmark (those who have a job for sure) is high, and they all will lower their level when the benchmark falls. This will then have a negative effect on the total education level. This is likely to happen when the initial benchmark is low, that is, when the number of jobs is large. On the other hand, when the benchmark is high, there are few individuals above the benchmark. They will lower their education when the benchmark lowers, but their effect will be small (due to their small numbers) compared to those who newly joined the competition, hence the total effect is likely to be an increase in education. The previous analysis clarifies that, when job opportunities in multinationals become very abundant, not only could the aggregate schooling of the population decay, but also (if the most talented are many, and sufficiently better than the least talented) the aggregate schooling of the labor force could fall. That is, too many good jobs may reduce the aggregate stock of human capital employed by the economy. This happens because the employability of the worst types implies necessarily some relaxation on the part of the best workers. 2.2.



The case with a continuum of ability types



We can make the previous point more rigorously by setting an ability distribution as general as possible, assuming a continuum of ability types. We will then be able to prove that, depending on
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the number of individuals above (𝑏 + 1) and below (𝑏 − 1), the relation between the multinational staff size and the aggregate educational effort could be either upward or downward sloping. Let us assume that the support for the distribution of individual abilities has no upper bound. As anticipated above, we will denote by 𝜂(𝑒) the monotonically increasing function we can obtain as a solution of (2). Then, given a benchmark 𝑏, the number of workers employed by the multinational will be: 𝑏+1



∞ 𝑒+1−𝑏 𝑓(𝜂(𝑒))𝑑𝑒 + ∫ 𝑓(𝜂(𝑒))𝑑𝑒 (3) 2 𝑏+1



𝑁(𝑏) = ∫ 𝑏−1



Where 𝑓(𝜂(𝑒)) is the density function related to ability levels. Each ability level will correspond now to a certain level of educational effort (𝑒). We are interested in the evolution of the total human capital of the local population (henceforth 𝑇(𝑏)) and the level of education of employees (henceforth 𝐸(𝑏)) as the benchmark level 𝑏 changes. It is straightforward to differentiate (3) and get that



𝑁 ′ (𝑏) =



𝑑𝑁 1 𝑏+1 = − ∫ 𝑓(𝜂(𝑒))𝑑𝑒 < 0 (4) 𝑑𝑏 2 𝑏−1



Moreover, it is possible to come up with expressions for 𝑇(𝑏)) and 𝐸(𝑏)) as follows: 𝑏+1



𝐸(𝑏) = ∫



𝑒



𝑏−1



∞ 𝑒+1−𝑏 𝑓(𝜂(𝑒))𝑑𝑒 + (𝑏 + 1) ∫ 𝑓(𝜂(𝑒))𝑑𝑒 (5) 2 𝑏+1



𝑏+1



𝑇(𝑏) = ∫



∞



𝑒 𝑓(𝜂(𝑒))𝑑𝑒 + (𝑏 + 1) ∫ 𝑓(𝜂(𝑒))𝑑𝑒 (6)



𝑏−1



𝑏+1



If we now differentiate (5) and (6) with respect to 𝑏, we can derive that
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𝐸



′ (𝑏)



∞ 1 𝑏+1 = − ∫ 𝑒𝑓(𝜂(𝑒))𝑑𝑒 + ∫ 𝑓(𝜂(𝑒))𝑑𝑒 (7) 2 𝑏−1 𝑏+1



And also ∞



𝑇 ′ (𝑏) = −(𝑏 − 1)𝑓(𝜂(𝑏 − 1)) + ∫ 𝑓(𝜂(𝑒))𝑑𝑒 (8) 𝑏+1



It is possible to observe that the sign of both (7) and (8) is ambiguous. If we consider that 𝑑𝑇 𝑇 ′ (𝑏) = 𝑇 ′ (𝑏)𝑏 ′ (𝑁) = ′ (9) 𝑑𝑁 𝑁 (𝑏) and 𝑑𝐸 𝐸 ′ (𝑏) = 𝐸 ′ (��)𝑏 ′ (𝑁) = ′ (10) 𝑑𝑁 𝑁 (𝑏) with 𝑁 ′ (𝑏) being always negative, we conclude that both measures of human capital could go up or down. Their behavior depends on how many individuals are above (𝑏 + 1) and how many individuals join in. For instance, an inspection of (8) shows that if many workers are joining in relative to the amount of workers lowering their effort, i.e. for a sufficiently high value of 𝑏, the total level of education will be decreasing (increasing) in 𝑏 (𝑁). 3. Data The main part of the data on which our analysis is based come from Beine, Docquier, and Rapoport (2008), henceforth BDR.1 We augment these data to include the main variables in our analysis, using different sources. In particular, data about land area and the population come from the World Bank’s World Development Indicators. 2 Data on FDI stocks come from the United Nations



1 2



We are greatly thankful to the authors for providing us access to their data. See http://data.worldbank.org/data-catalog/world-development-indicators.
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Conference on Trade and Development. 3 Missing data on population and land area were complemented from the CIA world factbook.4 Our sample focuses on 124 developing countries, out of the original 127-countries sample of BDR—these are the countries with positive (or nonmissing) FDI data. We also consider 28 developed countries from the original sample of BDR (which were excluded from their analysis in the respective study), to test whether the relationship in question, and the underlying mechanism, apply for these countries as well. (List of included countries is available upon request.) Human capital in this study, as in BDR, is defined as the share of high-skilled (i.e., with tertiary education) among the total native population. Investment in human capital (the growth rate in human capital) is the difference between the (logs of) these levels in 2000 and 1990. Table 1 provides the summary statistics of the main variables in this study. Table 1. Summary Statistics of Main Variables Variable Definition FDI The inward stock of Foreign Direct Investment in 1990 (billions of USD) 2 FDI FDI squared ln(H90) Log of the share of the tertiary-educated in the population The growth rate of human capital Δln(𝐻) (between 1990 and 2000) SSAD Dummy for Sub-Saharan African country ln(Pop90) Log of the population size in 1990 DENS90 Population density in 1990 (people per sq. Km of land area) ln(p90) Log of the skilled migration rate in 1990 Land Land size (millions of Km-sq.) GNID Dummy for low-income country (below $900 GNI per-capita)



3 4



Mean 2.125



Std. Dev. 5.075



Minimum 0



Maximum 37.1



30.063 -3.215



140.381 1.120



0 -6.6



1379.6 -1.4



0.424



0.323



-0.29



1.88



0.363



0.483



0



1



15.236 99.570



2.199 144.994



9.6 1



20.9 845



-2.149 0.611 0.492



1.373 1.247 0.502



-6.4 .0002 0



-.03 9.3 1



See http://unctadstat.unctad.org/ReportFolders/reportFolders.aspx?sCS_referer=&sCS_ChosenLang=en. See https://www.cia.gov/library/publications/the-world-factbook.



11



Notes: the sample includes 124 developing countries. These are the same countries used in BDR excluding Benin, Iraq, and Somalia for which FDI values are missing.



4. Estimation and Results 4.1.



Empirical Model



We replicate the analysis in BDR, using a 𝛽 -convergence empirical model to test the main implication of our theoretical model, by regressing the growth rate in human capital between 1990 and 2000 against their chosen explanatory variables, then we extend the model to include the stock of FDI in 1990, its squared levels, as well as the (log) population size in 1990. Namely, we estimate the following equation: Δ ln(𝐻00−90 )𝑖 = 𝛽0 + 𝛽1 𝐹𝐷𝐼90𝑖 + 𝛽2 𝐹𝐷𝐼902𝑖 + 𝛽3 ln(𝑝90)𝑖 + 𝛽4 ln(𝐻90)𝑖 + 𝛽5 𝑆𝑆𝐴𝐷𝑖 + 𝛽6 𝐷𝐸𝑁𝑆90𝑖 + 𝛽7 ln(𝑃𝑂𝑃90)𝑖 + 𝜀𝑖 Where 𝐻𝑖 stands for human capital (the share of high-skilled in the population) in country i, SSAD is a regional dummy for sub-Saharan Africa, POP is the population size, DENS is the population density, ln(p) is the log of the skilled emigration rate, and 𝜀 is the error term. This model is almost identical to BDR’s equation (5), with the exception that we add our main variables of interest, 𝐹𝐷𝐼 and 𝐹𝐷𝐼 2 , beside the population size. Standard errors in all estimation results and statistical tests are corrected for White-heteroskedasticity. The main coefficients of interest are 𝛽1 and 𝛽2 (and BDR’s 𝛽3). A negative 𝛽2 would indicate a concave relationship between FDI and human capital. Unlike simple procedures to test for a mere concavity of the relationship, however, we use the test for U-shape relationships developed by Lind and Mehlum (2010), which is based on the framework provided by Sasabuchi (1980), and tests for the presence of a U-shaped or an inverse-U-shaped relationship. In particular, a significant Sasabuchi-Lind-Mehlum (SLM) statistic means that the relationship eventually changes direction: from an increasing to a decreasing relation or vice versa, within the interval of studied values in 12



the data. 5 This is clearly a stronger conclusion than the simple statement of a concave



(probably monotonically increasing) relationship between FDI and human capital accumulation. BDR raise the valid concern that the skilled migration rate (p90) might be endogenous, and therefore they estimate their equation by 2SLS, using the stock of migrants in OECD countries as an instrumental variable. They also use a second instrument, namely the population size, but we believe this variable should be an explanatory variable in the main regression (i.e., it does not nearly satisfy the exclusion restrictions). Therefore, we start from BDR’s specification as a benchmark, then we add our variables of interest, namely those concerning foreign direct investment, and for the skilled migration we use only the stock of migrants in OECD countries as an instrument.



4.2.



Results



Table 2 reports the main results of our analysis. We report estimation results from BDR’s parsimonious model, and then augment it by our main variables of interest concerning FDI—both in OLS (columns 1-4), and 2SLS (column 5).



5



Lind and Mehlum (2010) use the likelihood ratio approach of Sasabuchi (1980) to build a test for the joint hypotheses given by 𝐻0 : (𝑎 + 2𝑏𝑥𝑚𝑖𝑛 ≤ 0) ⋃(𝑎 + 2𝑏𝑥𝑚𝑎𝑥 ≥ 0) vs. 𝐻1 : (𝑎 + 2𝑏𝑥𝑚𝑖𝑛 > 0) ⋂(𝑎 + 2𝑏𝑥𝑚𝑎𝑥 ) < 0 where a and b come from a quadratic function of x: 𝑓(𝑥; 𝑧) = 𝑐 + 𝑎𝑥 + 𝑏𝑥 2 + 𝑧 ′ 𝛽.
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Table 2: The Effects of FDI and Skilled Emigration on Human Capital Accumulation Variable (1) (2) (3) (4) (5) Constant -.0799 -.0729 .5739*** .7269*** .7374*** (.0716) (.0726) (.1574) (.1648) (.1637) .0331*** .0330*** 𝐹𝐷𝐼90 (.0117) (.0113) 𝐹𝐷𝐼902



-.0009*** (.0003)



-.0009*** (.0003)



ln(𝑝90)



.0421** (.0207)



.0426** (.0207)



.0118 (.0185)



.0127 (.0202)



.0037 (.0221)



ln(𝐻90)



-.2211*** (.0351)



-.2209*** (.0352)



-.2541*** (.0369)



-.2693*** (.0354)



-.2702*** (.0349)



𝑆𝑆𝐴𝐷



-.3252*** (.0831)



-.3275 (.0844)



-.3937*** (.0887)



-.3822*** (.0863)



-.3869*** (.0859)



-.0453 (.1220)



-.1126 (.1056)



-.0620 (.1117)



-.0582 (.1111)



-.0517*** (.0138)



-.0682*** (.0140)



-.0702*** (.0146)



𝐷𝐸𝑁𝑆90 ln(𝑃𝑂𝑃90)



.3528 .3532 .4503 .4872 .4860 𝑅2 SLM test 2.62 2.72 (p-value) (.0049) (.0037) Fieller 90% [13.9; 22.3] [13.9; 21.7] confidence interval Observations 127 127 127 124 124 Notes: robust standard errors in parentheses. Columns 1-4 report results from OLS estimation; column 5 reports 2SLS estimates, using (as in BDR) the stock of migrants in OECD countries as an instrument for skilled emigration rate (p90). Column (1) reproduces column (2) from Table 1 of BDR (p. 641). SLM is the Sasabuchi-Lind-Mehlum test for an inverse-U shape relationship: a significant test statistic not only indicates a concave relationship, but that it attains a maximum within the data interval. H90 is the human capital in 1990 (ex ante proportion of educated). SSAD: sub-Saharan African dummy. POP90: the population in 1990. DENS90: population density in 1990. p90: skilled emigration rate in 1990. Fieller interval is the 90% confidence interval for the optimal level of FDI. * p


Column (1) reproduces BDR’s results (from column 2, of their Table 1, p.641, Beine, Docquier, and Rapoport 2008). As BDR argue, this shows that “doubling the migration propensity of the highly skilled increases gross human capital formation by” 4.2%. In the second column we add the population density as an explanatory variables (similar to BDR’s column 1 specification), which appears to be insignificant; in column 3 we include the population size in the regression. Not only its effect is statistically significant, but introducing it renders the effect of emigration statistically insignificant. Column 4 introduces 𝐹𝐷𝐼 and 𝐹𝐷𝐼 2 in the regression, as well as tests for the concavity of 14



the human capital-FDI relationship. Column 5 reports 2SLS estimation results of the same relationship using BDR’s stock of migrants in OECD countries as an instrument for the skilled emigration rate. Results are very similar, and show that the human capital accumulation is a concave function of FDI (as shown by the Sasabuchi-Lind-Mehlum test). The results from the table support our theoretical prediction that FDI positively affects human capital, but at a decreasing rate; moreover, as the SLM test results (also reported in the table) show, we reject the null hypothesis of U-shaped or monotonic relationship between FDI and human capital in favor of the alternative hypothesis that this relationship is an inverse-U shaped, at all conventional significance levels.6 Incidentally, other statistically significant coefficients have signs and magnitudes that are in line with theory and the existing literature. In particular, the coefficient of Sub-Saharan regional dummy is negative at the level of -0.38, similar to the estimates reported by BDR—who report that this outcome confirms the findings of Easterly and Levine (1997) that the formation of human capital in Sub-Saharan countries is weak. Also, the negative coefficient of ln(𝐻90), estimated at -0.27, is very close to BDR’s estimate, and indicates a convergence in human capital among the analyzed countries. Furthermore, more populated countries seem to fare slightly worse in terms of human capital accumulation. The quadratic form of the estimated model allows us to calculate an “optimal level” of FDI at which human capital is maximized, given the inverted-U shape (and not only concave) relationship between FDI and human capital. 90% Fieller confidence intervals of these optimal levels of FDI are reported in the table as well. The OLS estimated optimal FDI stock is around 18 (billion USD),



6



Asali and Cristobal Campoamor (2011) used WDI cross-sectional data, for the year 2005; they likewise found evidence supporting a concave relationship between FDI and tertiary education enrollment.
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and that from 2SLS is 17.8.7 For example, countries like Brazil, Chile, China, Mexico, Somalia, among others in the data, lie within the optimal FDI confidence interval. Finally, it is worth emphasizing that the relationship in question does not hold for more advanced economies. To show this we carried out similar analyses to the remaining developed countries in the BDR sample. Table 3 summarizes these results. Table 3: Results for Developed Countries Variable OLS 2SLS Constant .1214 .2920 (.1284) (.2473) -.0004 -.00048 𝐹𝐷𝐼90 (.0004) (.0004) 𝐹𝐷𝐼902



.000001* (7.8e-7)



.000001** (7e-7)



ln(𝑝90)



.0261 (.0162)



.0323** (.0160)



ln(𝐻90)



-.0881*** (.0279)



-.0848*** (.0258)



𝑆𝑆𝐴𝐷



--



--



𝐷𝐸𝑁𝑆90



.0664*** (.0085) .0008 (.0073)



.0654*** (.0076) .0027 (.0060)



ln(𝑃𝑂𝑃90)



.6558 .6536 𝑅2 SLM test 0.91 1.26 (p-value) (.186) (.109) Observations 28 28 Notes: dependent variable is the gross investment in human capital. See notes of Table 2.



As is clear from the table, FDI and human capital in developed countries are not related in any similar way to that in developing countries. The coefficients are not statistically or economically significant, and the SLM test fails to reject the null hypothesis that the FDI-human capital relationship is not described by a strict U-shape or inverted-U shape. In fact, the effect of FDI on the individuals’ incentives to invest in human capital depends not only on the quantity of jobs in
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The estimated high optimal level of foreign investment might be the reason why this strand of the literature overlooked the concave relationship in question (and instead documented a monotonic positive relationship).
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multinationals, but also on the quality. Education is also important to get a good job in these firms. Obviously, not all applicants can get good jobs, since they will partly be allocated according to education. This effect counteracts the negative effects from our observed “quantity mechanism.” That is probably the reason why our inverted-U relationship is not observed for a different sample of OECD countries that host important inward stocks of FDI. As revealed by Hahn, Hayakawa and Ito (2013), the proportion of local managers in South Korean multinationals is twice higher for high income recipient countries, as opposed to low income countries. This means that the relevance of the abovementioned “quality mechanism” is likely to dominate our “quantity mechanism” in OECD economies.8 5. Conclusions The connection between rapid foreign direct investment (FDI) inflows and the development of new skills by the labor force of the host countries has been carefully studied (see, for particular cases like Ireland, Barba Navaretti and Venables 2004). Whether the relationship between foreign direct investments and the human capital in the host country was the focus in these studies, which was seldom the case, or an incidental aspect of them, the studied relationship was shown to be, or assumed to be, monotonically increasing. In this paper, in addition to describing a mechanism that explains the relationship between FDI and human capital, we argue that human capital formation may effectively increase with the new activity of multinational corporations, though at a decreasing rate, and possibly uncovering the optimality of limited stocks of inward FDI. Our empirical analysis confirms this point and calls our attention to the possibility that, focusing



8



It is worth emphasizing that in a placebo analysis we performed, estimating similar equation but having future FDI instead, proved this future FDI insignificant, lending support to the causality interpretation of our results: that it runs from FDI to human capital, and not vice versa.
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