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ABSTRACT 

 

 

 Few empirical studies have been conducted to support the argument that countries with 

stronger human capital attract more foreign direct investment. Where available, these studies use 

quantitative measures of education attainment that do not account for varying quality of 

education systems across countries. Using four years of test score data from the Programme for 

International Student Assessment conducted in a sample of middle-to-high income countries, this 

paper tests the hypothesis that the quality of human capital affects the amount of foreign direct 

investment a country attracts. The empirical results show a statistically significant negative 

correlation between test scores and inward foreign direct investment, suggesting that countries 

that perform better on the test receive less foreign direct investment, on average. 
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INTRODUCTION 

 

 

  Numerous studies have revealed strong economic benefits tied to a nation’s level of 

foreign direct investment (FDI). FDI is an important source of finance and employment, and is 

useful for improving a nation’s knowledge and technological capacity as well as important 

managerial skills. FDI is also recognized as a medium to develop dormant industries and explore 

new ones, all leading to increased economic output for the country. As a result, there has been a 

widespread trend towards easing restrictions on FDI inflows and encouraging more transnational 

investments.   While microeconomic studies on the effect of FDI on economic growth —such as 

national, regional or firm level analyses have revealed mixed results, macroeconomic analyses 

looking at aggregate FDI data across countries generally suggest that FDI contributes to 

economic growth (De Gregorio, 1992; Carkovic and Levine, 2005). Many of these studies also 

reveal certain conditions that should be present in host countries for FDI to be effective. For 

instance, Blomstrom et al (1992) argue that FDI has a positive growth effect when a country has 

sufficiently high income levels; Alfaro (2003) finds that FDI promotes economic growth in 

economies with sufficiently developed financial markets, and Balasubramanyam et al (1996) 

stress that trade openness is important in order for FDI to contribute to growth (Carkovic and 

Levine, 2005).  

  This thesis builds on existing studies seeking to identify specific policies that can 

improve a nation’s attractiveness as a destination for FDI. One factor that has been debated in 

FDI literature is the importance of human capital in attracting FDI. It is generally believed that 

international corporations looking for new investment opportunities are more likely to invest in 
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countries with a high skilled labor force. The high quality of workers may lower the amount of 

investment required for training, as well as reduce the need for expatriates who tend to be more 

costly. Empirical evidence showing the relationship between the quality of human capital in a 

country and its inward FDI, however, has been sparse. Most studies have presented evidence for 

specific countries
a
 while a handful have conducted cross country analysis using different 

variables as proxies for human capital. One proxy is the availability of technical and professional 

workers (Ismail and Yussof, 2003). However this variable is often difficult to measure precisely, 

particularly in countries where such data is not accurately tracked. Also, although, the quality of 

the current labor force is likely to be a correlated to the quality of future human capital stock, this 

variable does not implicitly take the nation’s level of education into account. Since high levels of 

education are regarded as the most important factor in human capacity development (World 

Bank, 1999), some studies have used indicators that measure the average levels of education 

attainment within a nation as a proxy for human capital. For example, Noorbakhsh et al (2001) 

use secondary school enrollment ratio and accumulated years of secondary and tertiary 

education as measures of human capital and find that these variables are highly correlated with 

inward FDI. These measures of education attainment however, assume that the quality of 

education is the same across the countries studied. To address this, some studies have used 

proxies related to education inputs such as, Education Spending and Teacher-Pupil Ratios as a 

proxy for human capital in economic growth models (Wang and Wong, 2011). This is based on 

the assumption that higher investments in education should generate better education outcomes. 

                                                 
a
 For instance, Ismail and Yussof (2003) show the relevance of labor market determinants in attracting FDI to 

ASEAN countries; Iyanda and Bello (1976) also evaluated the human capital effect on FDI in Nigeria; Kumar 

(1990) on India. 
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While education spending and education outcomes are often correlated, it is not always the case 

that more resources translate into better educated citizens. 

  Recent studies on the impact of education on economic outcomes have used test scores as 

a measure of quality of education, demonstrating that it is not just the quantity of education that 

matters, but its quality, as reflected in national average cognitive skills (Hanushek and Kimko, 

2000; Appleton et al, 2008; Hanushek and Woessmann, 2008). In line with these studies, this 

thesis provides a better understanding of the relationship between the quality of human capital in 

a country and its inward FDI, by using test score data from an internationally standardized 

examination.  

  

LITERATURE REVIEW 

   There are two major strands of literature exploring the relationship between human 

capital and FDI. The first explores how human capital complements foreign investment to 

generate economic growth. The second explains the role of human capital in attracting foreign 

investment.  

Human Capital as a Complement to FDI in Stimulating Economic Growth 

  Human capital has been shown to play an important complementary role with FDI 

inflows in promoting economic growth. Using data on FDI flows from industrial countries to 69 

developing countries, Borensztein et al (1998) find, among other factors, that there is a strong 

―complementary effect between FDI and human capital‖. Specifically, their results imply that 

FDI is more productive than domestic investment when the host country has a minimum 

threshold stock of human capital (0.88 years of schooling). To measure human capital they use 
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secondary school attainment figures as well as initial-year level of average years of male 

secondary schooling. This analysis was reviewed by Wang and Wong (2011), who attempt to 

control for the differences in educational quality across countries by using input measures – 

teacher-pupil ratio and government spending on secondary education. Adjusting the model used 

by Borensztein et al, they re-estimate the complementarity effect between inward FDI and 

schooling and find that complementarity still exists, but the threshold amount of schooling 

required for FDI to be more productive than domestic investment is only 0.58 years.  

Human Capital as a Determinant of FDI 

  The importance of human capital in relation to FDI is not only based on how it 

complements the FDI contribution to growth. A nation’s stock of human capital in itself has been 

identified as an important determinant of how much inward foreign direct investment it attracts. 

An evaluation of prior studies reveals two schools of thought on the nature of this relationship. 

Some findings suggest that the quality of labor in a country is only important in determining the 

type of FDI it attracts. For instance, some investors may be attracted to low wage labor and are, 

therefore, less sensitive to the quality of human capital in the host country.  Dunning (1998) 

shows how the skill and education level of labor can influence both FDI inflows and the 

activities of transnational corporations in a country. He argues that foreign corporations can 

adjust the factor-intensity of their product and process technologies based on local conditions. 

For instance, more labor-intensive production processes can be used in countries where labor is 

relatively cheaper (Dunning, 1998; Noorbakhsh et al, 2001). 

  A second theory suggests that foreign investors are sensitive to the quality of labor 

available in a host country, and, all else being equal, are more likely to invest in countries with a 
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highly educated work force. This theory is used to support the argument that developing 

countries can enhance their attractiveness as a location for foreign investment, by improving the 

level of local education and other human resource capabilities.  Lucas (1990) provides support 

for this theory—he infers that a lack of human capital (combining information on countries’ mix 

of workers by level of education, age, sector of employment, and relative earnings) discouraged 

foreign investment in low income countries. Another study carried out by Zhang and Markusen 

(1999) presents a model that explains how the lack of local skilled-labor contributes to low levels 

of direct investment into very small less-developed countries.  

  Although empirical evidence using cross-country analysis has been scant, Noorbakhsh et 

al (2001) find a strong positive correlation between FDI inflows and education in developing 

countries. Using an adjusted time series multiple regression, they find that human capital is a 

statistically significant determinant of FDI inflows, and is in fact one of its most important 

determinants. They use three variables to measure a country’s human capital – secondary school 

enrollment ratio, the number of accumulated years of secondary education present in the working 

age population, and the number of accumulated years of secondary and tertiary education present 

in the working age population. While these are relevant proxies, the authors themselves report 

that ―the variables that have been used for human capital are only rather distant proxies for the 

quality of labor, which is what one would ideally like to measure‖ (Noorbakhsh et al, 2001). 

  Similarly, numerous regional studies have been carried out to study the determinants of 

FDI in specific national and regional contexts. In a subset of 22 African countries, Asiedu (2005) 

finds that an educated workforce (human capital is measured by the country’s literacy rate), 

amongst other factors, helps attract FDI to the region. In the case of the Irish Boom in the 1990s, 
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Barry (2007) connects the rapid expansion in Ireland’s educational system to the dramatic 

increase in FDI inflows—particularly as the national FDI-strategy was aimed at attracting 

investment in key high-tech sectors. He draws support for this notion from surveys carried out by 

Gunnigle and McGuire (2001) of executives of ten major U.S. multinational corporations, which 

show that education and skills rank second in importance after the corporation tax regime in 

drawing these firms to Ireland.  He concludes that ―an educational system that is tightly 

integrated with the country’s FDI-orientated development strategy‖ was one of the reasons for 

Ireland’s success in attracting FDI which contributed to its economic boom.  

Does the Human Capital Effect on FDI vary between Developing and Developed Countries? 

  One study that suggests a different relationship between human capital and FDI for 

developing versus developed countries was carried out by Narula (1996). In a pooled regression 

of 22 developing countries in 1975, 1979, 1984 and 1988 using tertiary enrolment ratio as a 

proxy for human capital he finds a positive but insignificant relationship between education and 

the stock of inward FDI. He conducted the same analysis on 18 industrialized countries and finds 

that human capital is positively and highly significantly correlated to inward FDI stock. Narula, 

therefore, concludes that the presence of human capital plays an increasingly important role as 

countries move along their development path. Since this analysis was conducted, few studies, if 

any, have used recent data to explore the relationship between education and FDI in 

industrialized countries. Moreover, the recent availability of internationally standardized 

assessment measures begs for further research in this area.  
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Assessing Human Capital – the Use of Test scores as a Measure of Education Quality 

  The body of FDI and human capital research so far has been heavily concentrated on 

measures of the amount of schooling (in years) with little emphasis on quality. Wang and Wong 

(2011) attempt to address this shortcoming, by using education inputs, however, education is not 

just determined by inputs, but a mix of inputs and processes that lead to individual knowledge 

(Hanushek and Woessmann, 2008). Furthermore, Hanushek and Woessmann explain that the 

standard measures of education attainment provide less reliable measures of skill differences, 

particularly when comparing across countries. Thus, using education outcomes may be a more 

effective approach in determining its effect on economic factors. 

  The growing recognition that education attainment measures do not fully capture the 

quality of education acquired, combined with the availability of internationally comparable data 

on education quality through standardized tests has led to a new approach to measuring the 

impact of education on various outcomes. Hanushek and Kimko (2000) and Appleton et al 

(2008) used international test scores as a proxy for the quality of a nation’s labor force and 

measured its impact on economic performance. Both studies show a positive, statistically 

significant effect of schooling quality on economic growth although the latter study, with more 

recent data, shows smaller effects than the Hanushek and Kimko analysis. Interestingly, 

Hanushek and Kimko (2000) find that adding the international achievement test measures to a 

base specification of an economic growth model including only initial income and educational 

quantity reduced the effect of years of schooling, leaving it almost insignificant. 

  Perhaps most relevant is Hanushek and Woessman’s (2008) review of the role of 

cognitive skills in economic development. They highlight that cognitive skills, measured by 
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average national test scores, are affected by a range of factors including family inputs, the 

quantity and quality of schooling inputs, individual ability among others. They demonstrate that 

this measure of education outcomes produces the ―most consistent and reliable information about 

education and development‖.  Not only are inputs being measured, they also show how these 

investments translate into productive outcomes. The authors do acknowledge that test scores as a 

measure of cognitive skills are prone to considerable measurement errors which, in general, lead 

to downward biases in the estimated coefficients. 

  

Summing up the various strands of research on human capital and FDI reveals largely 

inconclusive findings. We see that human capital interacts with FDI to contribute to economic 

growth; that human capital may either influence the amount or the type of FDI a host country 

receives; and that the effect of human capital on FDI may vary based on the host country’s level 

of development. Recent studies on the impact of education on economic outcomes have also 

shown that test scores are a better measure of education quality but none of them have used this 

qualitative measure in exploring human capital as a determinant of FDI. 

 

CONCEPTUAL FRAMEWORK 

  The underlying research question guiding this study is whether countries with a higher 

quality of human capital, as reflected in their education outcomes, attract more foreign 

investment than their counterparts with a less educated workforce. This analysis is hinged on the 

notion that education outcomes, such as test scores, are a better measure of education 

achievement, than the sheer quantity of education accumulated (i.e. years of education).  
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  The relationship between human capital and FDI can be analyzed in a productivity 

framework. Using a simple production function requiring only physical capital (K) and human 

capital (L), a country’s productivity (Q) can be expressed as follows:  

Q = f (K, L)         (Equation 1) 

Furthermore, physical capital can be broadly divided into two components: Domestic Investment 

(D) and Foreign Investment (F). Therefore, the production function can be further broken down 

and expressed as: 

Q = f (D, F, L)         (Equation 2) 

 

  From equations 1 & 2, an increase in human capital will generate more labor 

productivity, requiring less physical capital for the same amount of output. This increased labor 

productivity could have two effects on the FDI inflow to a host country. On one hand, investors 

may be attracted to a country with higher labor productivity, and enter in (or increase) their 

investments as a result. In this case, overall output (Q) will increase as both capital (K) and 

Labor (L) increase. On the other hand, since labor productivity lowers physical capital 

requirements, some investors may respond by reducing their FDI investments in the host 

country, and keep their overall production constant.  

  This study tests the validity of the second hypothesis; that is, holding national output 

constant, do FDI inflows increase or decrease as citizens in the host country become better 

educated. The hypothesized relationship between human capital and FDI is expressed 

schematically below. 
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The hypotheses to be tested are as follows: 

H1: Countries with better quality education attract more FDI 

H2: Countries with better quality education attract less FDI 

 

METHODOLOGY 

  To test these hypotheses, I conduct statistical analyses of the inward foreign direct 

investment in a sample of countries that participated in the Program for International Student 

Assessment (PISA) between 2000 and 2009. PISA tests are conducted every three years and the 

countries that choose to participate vary for each testing exercise. This analysis uses a subset of 

31 OECD countries that participate in all four PISA surveys. The empirical investigation begins 

with an OLS regression of the independent variable of interest – national average PISA test 

scores – on inward FDI flows for each year in the sample. The goal of this is to see the 

relationship between PISA test scores and FDI, and test whether this relationship changes with 

the addition of relevant control variables. The basic regression takes the form: 

FDIit = β0 + β1PISAit + εit 

Where the subscript i refers to countries and the subscript t refers to the year under observation. 

 
 

Increased Labor 
Productivity 

 
Increase or 

Decrease in FDI 
Inflows   

 
 

Higher Quality of 
Human Capital 
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  The next stage builds on this analysis by adding relevant control variables that have been 

shown to determine FDI and are correlated with education
b
. This regression takes the form: 

FDIit  =  β0 + β1PISAit + Control Variables + εit 

  Finally, a panel estimation is conducted, pooling data for the 31 countries across all four 

years. The level of observation in this case is country-year, yielding a total of 124 observations. 

This regression takes the form: 

FDIit  =  β0 + β1PISAit + Control Variables + γ + δ + εit 

Where γ is a country fixed effect term and ε is an error term.  The use of panel estimation allows 

the effect of education on FDI to be measured over time (2000 – 2009) for the 31 countries, 

providing more information than the single year, cross-country approach used earlier. One 

benefit of a pooled analysis is that it consists of a larger range of observations, which provide 

more degrees of freedom, leading to more precise estimates. Secondly, the fixed effect terms 

allow for the control of all time invariant, country-specific characteristics that may affect FDI. In 

the cross-country OLS analysis, the effect from these characteristics was simply included in the 

error term. The panel estimation procedures help to reduce potential bias from these country 

fixed characteristics which otherwise would understate or overstate the effect of education (β1) 

on FDI.  

 

DATA DESCRIPTION 

  Data for this analysis were drawn from multiple databases—the World Bank 

Development Indicators and Worldwide Governance Indicators available in the World Bank 

                                                 
b
 PISA was found to be statistically significantly correlated to all the control variables except Trade 
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Databank; The United Nations Conference on Trade and Development (UNCTAD) statistics 

database; and PISA annual reports issued for each test year.  

Independent Variable of Interest:  

  The independent variable of interest is average test scores on the OECD Programme for 

International Student Assessment (PISA). The PISA variable is the average of each country’s 

mean performance on the combined reading literacy, mathematics and science tests. PISA 

provides a national average score for the three subjects tested; the variable was composed by 

taking the simple average of the three scores for each country.  

  PISA is an international standardized assessment which began in 2000, aimed at 

evaluating education systems worldwide by testing the skills and knowledge of 15-year-old 

students in participating countries. Since 2000, over 70 countries have chosen to participate in 

PISA (PISA, n.d.). PISA tests measure performance of students in reading, science and 

mathematics, specifically for students who are between age 15 years 3 months and age 16 years 

2 months at the time of the test. This average age of 15 was chosen because at this age, young 

people in most OECD countries are nearing the end of compulsory education (PISA, 2009). The 

PISA test represents an effort to achieve comparability of results across countries and has 

become an important external point of reference in assessing countries’ education systems.  The 

assessment is also very relevant in the sense that it focuses on students’ ability to use their 

knowledge and skills to meet real-life challenges, rather than the extent to which they have 

mastered a specific school curriculum (PISA, 2009). 

  One potential weakness with the use of standardized test scores as a measure of cognitive 

skills is that they are prone to measurement errors—from the applicability of the test, the process 
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of administering and gathering results. As Hanushek and Woessman (2008, 614) explain, ―the 

tests may suffer from a variety of problems related to the sampling of knowledge in the particular 

domain, the reliability of questions, and even the impact of test taking conditions on scores‖. 

These concerns, however, imply that the estimated effects will be a lower bound on the actual 

effect of education. Moreover, the PISA methodology is designed to address these concerns. 

Countries develop assessment items using internationally agreed frameworks and test 

specifications. These assessment items are then reviewed by subject-matter specialists and 

assessment experts; pilot tested and the results reviewed; revised set of items are prepared based 

on these results and then validated in a field trial. Finally, in order to ensure that the questions are 

valid across countries, languages and cultures, questions are rated by participating countries for 

cultural appropriateness, curricular and non-curricular relevance, and appropriate level of 

difficulty. The design and implementation of PISA is carried out by an international consortium 

of education research and testing service providers, representing the regions where PISA is 

conducted (PISA, 2009).   

  The PISA sampling design is rigorous—undertaking a two stage stratified sampling 

method first to select schools, and then students within sampled schools who partake in the test. 

This process ensures that the sample of test takers is representative of the target population 

(PISA, 2009).  The first PISA survey was conducted in 2000 in 32 countries, the second was 

conducted in 2003 in 41 countries, the third was conducted in 2006 in 57 countries and the fourth 

was in 2009, in 65 countries (PISA, 2009). 

  Given the recent trend towards qualitative measures of education in assessing its impact 

on economic outcomes, national PISA scores are becoming increasingly employed as a measure 
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of education achievement
c
. The PISA test, however, is only one measure of academic 

achievement. As with all assessments of student performance, there may be concerns about how 

well the test actually measures cognitive skills. In addition, the countries who currently 

participate in the PISA surveys are mainly middle to high income industrialized countries, and 

over half them are European. Therefore, this data, and subsequent results, may not be 

generalizable to all countries.  

Dependent Variable:   

  The dependent variable is a per capita measure of the inward flow of foreign direct 

investment, for each country i.e. FDI ÷ Population. This measure represents average inward FDI 

per individual in the country, which is consistent with the independent variable of interest, 

average PISA test scores. An alternative specification using FDI to GDP ratio, another 

commonly used measure of FDI. The results are consistent with other findings in this study but 

are more difficult to interpret (see Appendix A). 

Control Variables 

  The choice of control variables is guided by the widely used gravity model for 

international trade flows
d
. For the purpose of this analysis, macroeconomic variables that 

influence FDI are chosen—GDP which represents production output and is a good proxy for 

income and size of the country’s economy; Total Trade in merchandise and services which 

                                                 
c
 Some of the recent studies using PISA include two papers published by Hanushek and Woessman, one in 2007 and 

the other in 2008 
d
 H. Carey, in the 1860s was the first to apply Newton’s law of universal gravitation to the study of human behavior. 

Since then, the gravity model has been widely used in the social sciences, particularly in the empirical analysis of 

international trade flows. Talamo (2005, 13) provides a detailed description of the use of the gravity model for 

international trade which states that ―the amount of trade between two countries is explained by their economic size 

(GDP), population (openness), geographical distance and a set of variables that capture common institutional 

characteristics such as languages, culture, trade agreements, and law system‖ 
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shows a country’s openness to trade and the amount of Domestic Credit to the private sector 

which is a widely used measure of the depth of a country’s financial sector and an indication of 

overall macroeconomic stability. These variables are all expressed in per capita units. The fourth 

control variable used is Control of Corruption which measures a country’s institutional strength 

and respect for rule of law. 

A log transformation of FDI, GDP, Trade and Credit is used to smoothen out the data and 

account for potential non-linearity. The logged model narrows the distribution of the variables 

(see Table 2), making it less susceptible to outliers.  

 

Table 1: Summary of Variables 

Variable Definition Expected Sign 

   

Pisa National average PISA scores on the Reading, Mathematics and Science 

scales 

Positive/negative 

Logfdipc This is the logarithm of annual inward foreign direct investment flows per 

capita, measured in US Dollars (at current prices and current exchange 

rates).  

 

Foreign direct investment (FDI) is defined as an investment involving a 

long-term relationship and reflecting a lasting interest in and control by a 

resident entity in one economy (foreign direct investor or parent 

enterprise) of an enterprise resident in a different economy (FDI enterprise 

or affiliate enterprise or foreign affiliate).  FDI inflows comprise capital 

provided  by a foreign direct investor to a FDI enterprise, or capital 

received by a foreign direct investor from a FDI enterprise. Data on FDI 

flows are presented on net bases (capital transactions' credits less debits 

between direct investors and their foreign affiliates). Net decreases in 

assets or net increases in liabilities are recorded as credits, while net 

increases in assets or net decreases in liabilities are recorded as debits. 

Hence, FDI flows with a negative sign indicate that at least one of the 

three components of FDI is negative and not offset by positive amounts of 

the remaining components. These are called reverse investment or 

disinvestment (Source: UNCTADstat). 

 

 

n.a 
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loggdppc This is the logarithm of GDP per capita, measured in current US dollars. 

GDP per capita is gross domestic product divided by midyear population. 

GDP is the sum of gross value added by all resident producers in the 

economy plus any product taxes and minus any subsidies not included in 

the value of the products. It is calculated without making deductions for 

depreciation of fabricated assets or for depletion and degradation of 

natural resources (Source: World Development Indicators & Global 

Development Finance, World Bank Databank). 

 

Positive 

logtradepc This is the logarithm of annual trade flow per capita for the respective 

years. Trade flow per capita is the average of exports and imports of total 

merchandise and services measured in US Dollars (at current prices and 

current exchange rates), divided by population (Source: UNCTADstat). 

 

 

Positive 

logcreditpc This is the logarithm of annual total domestic credit per capita, provided to 

the private sector. This variable was derived by multiplying the data 

reported by the World Bank database, Domestic credit to private sector (% 

of GDP) by total GDP and divided by population.  

Domestic credit to private sector refers to financial resources provided to 

the private sector, such as through loans, purchases of nonequity 

securities, and trade credits and other accounts receivable, that establish a 

claim for repayment. For some countries these claims include credit to 

public enterprises  (Source: World Development Indicators & Global 

Development Finance, World Bank Databank). 

 

 

Positive 

Corruption Control of Corruption captures perceptions of the extent to which public 

power is exercised for private gain, including both petty and grand forms 

of corruption, as well as "capture" of the state by elites and private 

interests. The estimate gives the country's score on the aggregate indicator, 

in units of a standard normal distribution, i.e. ranging from approximately 

-2.5 to 2.5 (Source: Worldwide Governance Indicators, World Bank 

Databank). 

Positive 
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DESCRIPTIVE STATISTICS 

Table 2: Descriptive Statistics Showing Per Capita Measures 

Variable Mean Std. Dev. Min Max Observations 

  

    

  

FDI per capita (USD) 2287.74 8421.14 -1311.35 68393.45 119 

without Luxembourg 1177.95 1928.57 -1311.35 12767.27 116 

      PISA 494.69 33.79 368.3333 552.7422 124 

  

    

  

GDP per capita (USD) 31353.60 22818.47 1775.141 134914.7 124 

  

    

  

Credit per capita (USD) 3581659 3585846 0 19500000 123 

 

3324973 3173393 0 17500000 119 

        

    

  

Trade per capita (USD) 13581.55 19893.55 387.6425 140439.8 120 

  

    

  

Corruption 1.28916 0.9173683 -1.115077 2.590772 124 

            

 

Outliers: Due to the high value of FDI per capita reported in Luxembourg (approximately 

USD55,000 more than the country with the second largest FDI per capita), two versions of each 

model is run, with and without the outlier and significant differences are reported in the Results 

section
e
.  

 

 

 

 

                                                 
e
 Liechtenstein had a large number of missing data and reports a value of zero for credit per capita, but there is no 

difference in the magnitude and significance of the coefficients estimated when Liechtenstein is omitted from the 

models. 
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Table 3: Descriptive Statistics Showing Logged Variables 

Variable Mean Std. Dev. Min Max Observations 

  
    

  

Log FDI per capita 6.422343 1.425339 2.917482 11.13303 115 

  
    

  

PISA 494.6893 33.78553 368.3333 552.7422 124 

  
    

  

Log GDP per capita 10.06367 0.8434365 7.481635 11.8124 124 

  
    

  

Log Credit per capita 14.49336 1.406767 10.09506 17 118 

  
    

  

Log Trade per capita 8.970201 1.056227 5.960083 11.85253 120 

  
    

  

Corruption 1.28916 0.9173683 -1.115077 2.590772 124 

            

 

 

RESULTS 

Table 4: Simple Cross Country Analysis Showing Effect of pisa on logfdipc 

  2000 2003 2006 2009 

pisa 0.014 0.011 0.014 0.01 

 

(2.52)** (2.18)** (2.25)** (1.45) 

Constant -0.554 0.564 -0.005 1.226 

 

-0.2 -0.23 0 -0.35 

Observations 29 30 28 28 

R-squared 0.14 0.09 0.13 0.04 

     
Robust t-statistics in parentheses 

   
* significant at 10%; ** significant at 5%; *** significant at 1% 
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The results from Table 4 indicate a small but statistically significant correlation between 

PISA scores and FDI. In 2000, a one unit increase in PISA scores is associated with a 1.4% 

change in FDI per capita, which translates to approximately a $32.032 increase at the mean per 

capita level. This result is consistent with the hypothesis that countries with stronger education 

outcomes attract more foreign investment, on average.  

 

Table 5: Effect of pisa on logfdipc excluding outlier 

  2000 2003 2006 2009 

pisa 0.014 0.012 0.015 0.013 

 

(2.52)** (2.53)** (2.70)** (2.20)** 

Constant -0.554 0.071 -0.594 -0.227 

 

-0.2 -0.03 -0.23 -0.08 

Observations 29 29 27 27 

R-squared 0.14 0.12 0.22 0.1 

Robust t-statistics in parentheses 

   
* significant at 10%; ** significant at 5%; *** significant at 1% 

  

Table 5 above shows the results of the same analysis in Table 4, excluding the outlier 

country, Luxembourg. The results are slightly stronger with a larger pisa effect estimated—0.1 

percentage point higher in 2003 and 2006, and 0.2 percentage point higher in 2009. The 

exclusion of Luxembourg also improves the precision of the 2009 pisa estimate, which is now 

statistically significant at the 95% confidence level.  

Both tables provide an initial glimpse of the relationship between pisa and FDI, however, 

the limitations of this base model prevents one from drawing conclusive statements on the effect 
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of education on FDI. Table 6 below presents results from a more robust model which includes 

the control variables. 

 

Table 6: Cross country analysis including control variables 

  2000 2003 2006 2009 

pisa -0.012 -0.010 -0.010 -0.017 

 

(2.35)** (2.78)** (1.34) (2.59)** 

loggdppc -0.368 -0.385 -1.100 0.153 

 

(0.45) (0.52) (2.28)** (0.27) 

logtradepc 1.356 1.381 1.324 1.215 

 

(3.55)*** (5.29)*** (4.72)*** (4.38)*** 

logcreditpc -0.086 -0.144 0.581 0.162 

 

(0.37) (0.50) (2.20)** (0.43) 

corruption 0.629 0.355 0.277 -0.114 

 

(1.89)* (1.60) (0.70) (0.28) 

Constant 5.151 4.161 1.621 -0.601 

 

(0.94) (1.14) (0.36) (0.18) 

Observations 29 30 28 26 

R-squared 0.76 0.82 0.73 0.71 

Robust t-statistics in parentheses 

   

* significant at 10%; ** significant at 5%; *** significant at 1% 
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Results from the fully specified cross-country analysis reported in Table 6 are markedly 

different from the results in Tables 4 and 5. The addition of one or more control variables to the 

base model changes the sign of the pisa effect from positive to negative (see Appendix B for 

these results). The fully specified model shows a statistically significant negative correlation 

between pisa and FDI for all four years, except in 2006 where the coefficient is not statistically 

significant at the traditional confidence levels. The inclusion of control variables results in an 

increase in the R-squared from a range of 4 – 14% in Table 4 to 71 -82% in Table 6, which 

shows that the models in Table 6 explain a large amount of the variation in FDI in the sample.  

 Interpreting these results, holding GDP, trade, credit and corruption constant, a one unit 

increase in pisa scores is associated with a 1.2%, 1% and 1.7% decrease in FDI per capita for 

2000, 2003 and 2009 respectively. The sign of the coefficient on GDP is negative for 3 of the 4 

years and is only statistically significant in 2006. Similarly, the coefficient on the credit variable 

suggests a negative correlation with FDI; these two relationships are not consistent with theory 

which necessitates further analysis.  
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Table 7: Cross country analysis with control variables excluding outlier 

  2000 2003 2006 2009 

pisa -0.012 -0.01 -0.006 -0.011 

 

(2.35)** (2.54)** (0.65) (1.50) 

loggdppc (0.37) (0.36) (0.85) 0.12  

 

(0.45) (0.48) (1.44) (0.21) 

logtradepc 1.356 1.403 0.938 0.875 

 

(3.55)*** (4.63)*** (2.32)** (2.69)** 

logcreditpc (0.09) (0.15) 0.50  0.09  

 

(0.37) (0.53) -1.64 (0.25) 

corruption 0.629 0.34 0.345 0.09  

 

(1.89)* (1.42) (0.91) (0.25) 

Constant 5.151 3.984 1.773 0.70  

 

(0.94) (1.05) (0.37) (0.23) 

Observations 29 29 27 25 

R-squared 0.76 0.78 0.63 0.56 

Robust t-statistics in parentheses 

  

* significant at 10%; ** significant at 5%; *** significant at 1% 

  

The exclusion of Luxembourg reduces the magnitude and significance of the pisa effect 

on FDI in 2006 and 2009. It is also interesting to note that the R-squared in 2006 and 2009 is 10 

percentage points and 15 percentage points lower in model 7 compared to model 6, which 
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suggests that there are some important characteristics in the FDI pattern in those years, 

particularly for Luxembourg, that are impacting the results of the analysis.  

In this and prior models estimated, robust standard errors are used to correct for 

heteroskedasticity. 

 

 

Table 8: Panel Estimation Showing Effect of PISA Scores on Net Inward FDI 

  1 2 3 4 5 

Pisa -0.003 -0.02 -0.029 -0.035 -0.044 

 

-0.23 (1.85)* (2.36)** (2.87)*** (3.53)*** 

loggdppc (0.35) 1.92  2.37  3.01  2.37  

 

(0.99) (4.20)*** (4.70)*** (5.54)*** (4.58)*** 

Logtradepc 

 

3.213 2.623 2.65 2.49 

  

(6.16)*** (4.09)*** (4.35)*** (3.79)*** 

Logcreditpc 

  

0.61  0.84  0.50  

   

-1.52 (2.14)** (1.23) 

Corruption 

   

(1.51) (1.59) 

    

(2.49)** (2.30)** 

Constant 9.525 -29.953 -34.037 (39.40) (20.89) 

 

(1.42) (2.77)*** (3.07)*** (3.66)*** (2.50)** 

Observations 85  85  83  83  81  

Countries 30  30  30  30  29  

Absolute value of t-statistics in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 
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The panel estimation pools data from 2000, 2003, 2006 and 2009 for all countries and 

uses country fixed effects, resulting in more precise estimators. The estimation also corrects for 

first order autoregressive disturbances (removes serially correlated errors) in the error term by 

using a lag operator. This serial correlation occurs because FDI inflows, like most other 

economic series, are strongly correlated to, and highly dependent, on prior levels of FDI.  For 

instance, investors tend to favor familiar countries and would sometimes start with a small initial 

investment to test the market before committing larger amounts of capital. The use of this lag 

operator addresses potential endogeneity that may occur in the model by controlling for FDI 

reported in 2000. It could also control for some of the factors that influence how much FDI 

countries attract—availability of natural resources, infrastructure quality, political stability, 

among others.  

Equations 1 – 3 in Table 8 show the changes in estimated coefficients as control variables 

are added to the model. The fully specified equation (4) includes all the control variables and 

predicts a 3.5% decrease in FDI per capita for a one unit increase in pisa scores, holding the 

other variables in the model constant. This coefficient is statistically significant at the 99% 

confidence level. Equation 5 presents results from the same regression as equation 4 excluding 

the outlier country, Luxembourg. The exclusion of Luxembourg increases the magnitude of the 

pisa effect to 4.4%, and results in an even larger t-statistic than in equation 4.  

The coefficients on GDP per capita are statistically significant in the fully specified 

models and show a strong positive relationship between FDI and GDP—A one percentage 

change in GDP is associated with a 3% change in FDI (from equation 4). This is consistent with 

the expectation that countries with higher output or larger economies will, on average, attract 
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more investment, all other factors being equal. It is important to note the change in direction of 

the GDP effect on FDI, from negative (in tables 3 and 4 above) to positive (in table 5). This 

highlights the benefit of using a larger sample, time-series data and employing the panel 

estimation techniques explained above.  

The same positive and statistically significant relationship occurs for the other control 

variables, albeit to a lesser extent for credit where the exclusion of the outlier makes the 

estimated coefficient insignificant in equation 5. From equation 4, a one percentage point 

increase in domestic credit is associated with a 0.84% increase in FDI. This relationship is 

consistent with expectation—countries with more available credit will be more attractive to 

investors. Trade is consistently a strong predictor of FDI flows across all the models, which 

demonstrates the importance of openness—countries that are more open for business are 

significantly more likely to attract investment.  

The control of corruption estimate shows a negative correlation with FDI which contrasts 

the expectation that investors will be more attracted to countries with stronger institutional 

quality. This finding is, however, consistent with the resource curse theory that nations with 

abundant natural resources tend to have less developed institutions. These nations are, however, 

more likely to attract more investment as a result of their abundant resources. 

 

CONCLUSION AND AREAS FOR FURTHER RESEARCH 

  The empirical findings from this study are that while education and FDI show an initial 

positive relationship, a properly specified empirical model including appropriate control 

variables reveals a consistently negative relationship between quality of education and inward 
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foreign direct investment, for this sample of countries. This contrasts with recent studies on 

education and FDI which show either a positive effect, or no statistically significant correlation, 

but for countries with different characteristics. There are a number of factors that could explain 

these results. First, if a higher quality of human capital improves labor productivity, it means that 

less physical capital will be required for the same level of output. In the model that controls for 

GDP, the results imply that for the same level of output, countries with stronger education 

outcomes receive less FDI—which may be because they require less capital to generate the same 

amount of output.  

  Alternatively, the higher costs of labor associated with a better educated workforce may 

deter additional investments, especially if those costs outweigh the increased productivity 

generated. The interaction between Quality of Education, Wage and FDI is an area that can be 

further explored. Third, the sample analyzed consists of mostly industrialized countries, whose 

FDI patterns may differ from those in less developed countries. For this sample of countries, it 

may be that as the population becomes better educated, foreign investment becomes a smaller 

factor in the country’s output. In other words, these countries are more likely to take advantage 

of their highly educated population and drive economic growth through domestic investments. 

The limitations to this study, which arise as a result of data restrictions, provide room for further 

research. As more data on internationally standardized tests become available, it would be 

beneficial for this study to be conducted for a larger sample of countries, and to include results 

from other international assessments, either by creating a composite score by country or testing 

their effect separately to see if there is any variation in the results.   
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  Despite these shortcomings, this study contributes to the body of research on FDI 

determinants by analyzing a sample of industrialized countries, and is the first attempt at testing 

the effect of human capacity on FDI using qualitative education variables. 
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APPENDIX A 

An alternative specification was considered, guided by Noorbakhsh et al’s (2001) analysis of 

human capital and FDI inflows to developing countries. The results are presented below and are 

consistent with the general findings of this study. The limitation to this specification is in 

interpreting the results generated. The analysis suggests that a one point increase in PISA scores 

is associated with a -0.559 percentage point decrease in the FDI-GDP ratio. Since the dependent 

variable is expressed as a ratio, one cannot state conclusively if the pisa impact is driving FDI or 

GDP, or more likely both factors. To isolate the FDI effect, GDP was used as a control variable 

in the model instead, as presented in the results section.  
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Panel estimation with country fixed effects and year dummies showing 

the effect of PISA on inward FDI as a $% of GDP 

pisa -0.559 

 

(3.07)*** 

credit 0.07  

 

(1.13) 

gdpgrwth 0.527 

 

-0.84 

trade 0.28  

 

(1.31) 

2000b.Year 0 

 

(.) 

2003.Year -7.971 

 

(1.89)* 

2006.Year (12) 

 

(2.77)*** 

2009.Year -4.368 

 

(0.58) 

Constant 266.853 

 

(2.98)*** 

Observations 113  

Number of idno 29  

R-squared 0.23 

 

Absolute value of t-statistics in parentheses 

*significant at 10%; ** significant at 5%; *** significant at 1% 
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APPENDIX B 

 

Table B(I): Effect of pisa on logfdipc in 2000 including control variables 

  2000 2000 2000 2000 

pisa 0.014 -0.006 -0.006 -0.007 

 

(2.52)** (0.91) (0.94) (1.27) 

loggdppc 

 

1.83  1.94  1.18  

  

(4.92)*** (1.97)* (1.24) 

logcreditpc 

  

-0.055 -0.167 

   

(0.13) (0.47) 

corruption 

   

0.79  

    

(1.69) 

Constant -0.554 -9.397 -9.827 -0.958 

 

(0.20) (3.51)*** (3.12)*** (0.15) 

Observations 29 29 29 29 

R-squared 0.14  0.52  0.52  0.59  

Robust t-statistics in parentheses 

   * significant at 10%; ** significant at 5%; *** significant at 1% 
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Table B(II): Effect of pisa on logfdipc in 2003 including control variables 

  2003 2003 2003 2003 

pisa 0.011 -0.005 -0.002 -0.003 

 

(2.18)** (0.99) (0.58) (0.75) 

loggdppc 

 

1.37  2.53  2.40  

  

(5.67)*** (2.51)** (2.36)** 

logcreditpc 

  

-0.646 -0.715 

   

(1.27) (1.36) 

corruption 

   

0.27  

    

(0.80) 

Constant 0.564 -5.735 -9.437 -7.088 

 

(0.23) (3.09)*** (2.57)** (1.42) 

Observations 30 30 30 30 

R-squared 0.09  0.51  0.56  0.57  

Robust t-statistics in parentheses 

  * significant at 10%; ** significant at 5%; *** significant at 1% 
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Table B(III): Effect of pisa on logfdipc in 2006 including control variables 

  2006 2006 2006 2006 

pisa 0.014 0.000 0.000 -0.002 

 

(2.25)** (0.05) (0.06) (0.18) 

loggdppc 

 

1.13  0.55  0.46  

  

(3.09)*** (0.90) (0.66) 

logcreditpc 

  

0.414 0.37 

   

(1.12) (0.98) 

corruption 

   

0.18  

    

(0.36) 

Constant -0.005 -4.359 -4.356 -2.517 

 

0.00  (2.31)** (2.39)** (0.41) 

Observations 28 28 28 28 

R-squared 0.13  0.48  0.50  0.50  

Robust t-statistics in parentheses 

  * significant at 10%; ** significant at 5%; *** significant at 1% 

 

 

 

 

 

 

 

 

 

 

 



 

33 

 

Table B(IV): Effect of pisa on logfdipc in 2009 including control variables 

  2009 2009 2009 2009 

pisa 0.01 -0.007 -0.011 -0.013 

 

-1.45 (0.81) (1.06) (1.16) 

loggdppc 

 

1.12  0.25  0.01  

  

(2.86)*** (0.41) (0.01) 

logcreditpc 

  

0.739 0.635 

   

(1.37) (1.12) 

corruption 

   

0.45  

    

(1.17) 

Constant 1.226 -0.9 -1.658 2.382 

 

(0.35) (0.27) (0.60) (0.50) 

Observations 28 28 26 26 

R-squared 0.04  0.38  0.41  0.43  

Robust t-statistics in parentheses 

  * significant at 10%; ** significant at 5%; *** significant at 1% 
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