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Abstract 

Foreign direct investment is seen by many countries as an important source of capital. The flow of foreign direct 

investment in the world has been increasing over the past couple of years and many countries have adopted 

various institutional policies with the hope of attracting more foreign direct investment. Besides capital, these 

countries also get to benefit from the other advantages that these investments bring with them, such as the newest 

technology and managerial skills. FDI, besides boosting capital formation, also increases the quality of capital 

stock. Countries can only reap all the benefits of foreign direct investment if they have a sufficient amount of 

human capital. Human capital is seen by many researchers as one of the most important determinants of FDI. 

With the world becoming more knowledge-based and globalized the importance of human capital became very 

significant not only to individuals, but also to countries in their competitive advantages. The purpose of this 

research is to find out what the relationship is between foreign direct investment and human capital in the 

Netherlands. The Netherlands is a small country in Europe which has been a global leader in the inflow and 

outflow of FDI the past couple of years. This study uses the Augmented Dickey-Fuller test and the Johansen 

cointegration test to determine whether or not there is a causal relationship between the variable’s foreign direct 

investment and secondary school enrollment, which is used as a proxy for human capital. The study observed 

that there is no causal relationship between foreign direct investment and human capital in the Netherlands. The 

inflow of human capital into the Netherlands is determined by other factors. 

Keywords: foreign direct investment, human capital, Netherlands, Augmented Dickey-Fuller test and Johansen 

Cointegration test 

1. Introduction 

The flow of foreign direct investment (FDI) to and from countries increased tremendously in the past decades. 

According to Demir (2016), there has been a global rush in many countries improving and harmonizing their 

institutional environments with the hope of strengthening their competitive position. The United Nations 

Conference on Trade and Development World’s Investment Report (2018) indicates that in 2017 at least 65 

countries and economies adopted no more than 126 investment policy measures. Of all these measures at least, 

84 percent were qualified as very favorable to investors. These countries liberalized entry conditions in different 

industries and by simplifying various administrative procedures, providing incentives and establishing new 

special economic zones this promoted and facilitated investment.  

Foreign direct investment can be seen as a vehicle for the transfer of tangible assets like capital and intangible 

assets like technology, innovative product designs and managerial skills (Simionescu, 2016). According to 

Moran (2006) when companies decide to build foreign-owned plants to enter international markets, these plants 

are in most cases part of the parent multinational’s own supply chain. They use and work with the most advanced 
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technologies embodying the most refined and up to date quality control procedures. They also pay higher wages 

compared to other domestic companies and with the increasing complexity of their operations, they become 

attractive employers for more skilled workers and also offer superior and better working conditions. FDI is not 

only a source of finance and employment, but for developing countries, it can be used as a medium to alleviate 

their resources and skill constraints (Noorbakhsh et al., 2001).  

As an engine of growth and development, foreign direct investment has many benefits. It includes serving as a 

source of capital, employment generation, facilitating access to foreign markets and generating technological and 

efficiency spillovers to local firms. Besides boosting capital formation, FDI also increases the quality of capital 

stock (Adefabi, 2011). According to Dorożyńska & Dorożyński (2014), the transfer of knowledge can happen on 

many different levels. It can happen on an international level through the exchange of goods, services, 

technologies and the inflow of FDI.  

Most researchers share the same meaning about FDI being beneficial to countries and their economic growth. 

Borenszstein, De Gregorio & Lee (1995), however, explain that the increased productivity of FDI only holds 

when host countries have at least a minimum of threshold stock of human capital. They point out that some of 

the most technologically advanced firms in the world are Multinational corporations (MNC) and they account for 

a big part of the world’s research and development investment. They introduce new capital goods at a lower cost 

since they possess more advanced knowledge. To be able to apply and use these advanced technologies, host 

countries need to have a sufficient amount of human capital. Kucharčíková (2013) points out that FDI can 

complement the domestic investment in countries and each form of FDI has a role to play in promoting countries 

their growth and sustainable development. It should boost their competitiveness, create jobs and decrease income 

and social inequality.  

The United Nations Conference on Trade And Development (2018) defines FDI as an investment involving a 

long-term relationship and reflecting a lasting interest and control of a resident entity in one economy (foreign 

direct investor or parent enterprise) in an enterprise resident in an economy other than that of the foreign investor 

(FDI enterprise, foreign affiliate or affiliate enterprise). Based on this definition, one can assume that FDI in a 

broad sense involves the movement of assets (tangible and intangible) from one country to another. Countries 

can gain a lot from the benefits that come with FDI. Investors, on the other hand, have various reasons for 

investing abroad in other countries. Kucharčíková (2013) states that investors decide to invest abroad with the 

hope of obtaining new natural and human resources at a cheaper price than in their own domestic economy. It 

can be to find opportunities to market their products and to increase the efficiency of production, but most 

importantly to increase their own revenues.  

Demirhan & Masca (2008), share the same opinion pointing out that MNC’s expand their activities to foreign 

countries for many reasons like the exploitation of economies of scale or scope, to use specific advantages owing 

to a life cycle pattern of their products or simply because their competitors are engaged in similar activities. As 

mentioned before in the case of Borenszstein et al. (1995) countries can only fully gain from FDI if they have 

enough human capital available to make good use of the new technologies foreign investors bring through FDI. 

Dorożyńska & Dorożyński (2014) state that human capital is one of the most important factors in building a 

knowledge-based economy.  

Knowledge, on the other hand, is one of the main drivers of innovation and development. Dorożyńska & 

Dorożyński (2014) point out that human capital is a part of the investment climate of the economy and implies 

skilled labor, meaning skills that individuals possess and are acquired through investing in education and training 

of the population. A study done by Fazekas (2000) in Hungary shows that besides urban conglomeration and 

geographical location a higher level of education in a country could attract more FDI. According to him locations 

with a low employment rate in Hungary attracted more FDI and caused the creation of more jobs and a decrease 

in the unemployment rate.  

Boarini & Liu (2012) indicate that with the world becoming more knowledge-based and globalized the 

importance of human capital became very significant to both individuals and countries in their competitive 

advantages. Investing in human capital has many other benefits besides increasing a country’s economic growth 

and some of these non-economic benefits include having a population with improved health status, enhanced 

personal well-being and greater social cohesion. As the United Nations Economic Commission for Europe (2016) 

notes, it is of significant importance to policymakers to understand their human capital and having the necessary 

statistics on their human capital can help these policymakers understand what the drivers are of economic growth 

and how the labor market functions, and how to assess long-term stability for their country’s development path. 

The World Economic Forum (WEF) (2017) defines human capital as the knowledge and skills people possess 
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that gives them the opportunity to create value in their country’s economic system and likewise the global 

economic system. Another definition according to the Organisation for Economic Co-operation and 

Development (2017) is that human capital is the knowledge, skills, competencies, and attributes embodied in 

individuals that facilitate the creation of personal, social and economic well-being. The WEF (2017) also states 

that based on the Global Human Capital Index which ranks at least 130 countries on a scale from 0 to 100 on 

how well they are developing their human capital, the world has developed only 62% of its human capital. This 

means that countries are wasting on average at least 38% of their human capital.  

Countries with a longstanding commitment to their population’s educational attainment are the leaders of this 

index. These countries have placed a large share of their workforce in skill-intensive businesses across different 

sectors. The United Nations Economic Commission for Europe (2016) highlights that in most production 

processes the input of humans is the major factor and the value of that input is for a big part dependent on the 

knowledge humans bring to the production process. The top 20 of the Global Human Capital Index consists 

mostly of European countries, with the United States, four countries from East Asia and the Pacific, three 

countries from Eastern Europe and central Asia and one country from the Middle East and North Africa.  

The Netherlands, a small country located in Europe is ranked as no 13. The world financial and economic crises 

of 2008 reached many countries and it made them suffer big losses. The case in the Netherlands was no different 

(Figure 1-Left panel). The U.S. Department of State (2015), points out that the Netherlands has a very organized 

labor market existing of a well-educated, multilingual and motivated workforce (Figure 1-Right panel). In 2014, 

the annual unemployment rate was around 9%, which is below the EU average. At least 7.85 million people 

make up the working population. In the case of FDI, they are global leaders with over USD 4.3 trillion as inward 

FDI and USD 5.2 trillion as outward FDI. According to UNCTAD’s world investment report (2018), FDI flows 

from around the world fell by 23% to USD 1.43 trillion. This decrease was in contrast to the growth in GDP and 

trade. It was mostly caused by a decrease of 22% in the value of cross-border merger and acquisitions (M&As). 

 

Figure 1. FDI inflow in the Netherlands          Figure 2. Netherlands Secondary school enrollment 

Source: Authors computations based on WDI datasets 

 

Figure 1: Left panel presents the inflow of foreign direct investment in the Netherlands. The figure shows that 

the inflow of FDI has been increasing every decade since 1980. Between 2000 and 2010, there was a decrease in 

the inflow of FDI which was due to the world crisis of 2008. Before the world crisis hit, however, the inflow was 

at its highest and up till now, it has never reached that level again. Figure 2: Right panel presents the increase in 

secondary school enrollment in the Netherlands. Secondary school enrollment is trending upwards and has been 

increasing from 1970 till date. The highest peak was between 1990 and 2000. It decreased at the beginning of 

2010 and has been increasing again since then. 

FDI flows into developed countries also decreased by 23% to USD712 billion and the Netherlands, the largest 

source country of FDI in the world also saw a decrease in their FDI inflow. They are the eighteenth largest 

economy in the world and as a member of the Eurozone the fifth largest economy (U.S. Department of state, 

2015). Statistics Netherlands (2008) points out that when it comes to the investment climate of countries, the 

Netherlands has an average to good score for many aspects of the investment climate. Aspects such as the 
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secondary conditions for economic growth, meaning the macro-economic conditions and functioning of the 

government. They also have a high score for human capital and the supply of labor. Being a host country to FDI 

has many benefits, but since the effects of these investment can’t be measured in the same year, it is important to 

measure it over a series of years. The literature consists of many studies about the determinants of FDI and its 

effect on the growth of the economy. Much has not been done on how FDI affects countries their human capital 

over time and especially in a developed country. To add to the literature this research is based on the impact of 

FDI on human capital in the Netherlands.  

The main reason for choosing the Netherlands is the fact that they are one of the top leaders in the world. They 

lead the table as the country with the most inward and outward FDI and consist of a well-educated workforce. 

The outcome of this research will provide insight into countries acting as a host and home country to FDI and 

bring forth whether countries suffer or gain from the inflow of FDI. Last but not least, it will serve as a reference 

to further studies in the area of FDI in other countries and how their human capital is affected. To find out the 

role of human capital in the world and how countries handle their human capital, the following research 

questions were posed.  

1. What is the association between FDI and Human Capital?  

2. What are the determinants and types of FDI? 

3. How does the inflow of FDI affect Human Capital in the Netherlands? 

In order to answer these research questions, the study formulated this hypothesis: Is there a causal relationship 

between the inflow of foreign direct investment and human capital in the Netherlands?  

2. Literature Review 

In the past decades, there has been an increase in the inflow and outflow of FDI amongst countries. Since the 

world crisis in 2008, global FDI has been increasing step by step. Developing countries are being more open to 

FDI, giving developed countries the opportunity to invest in these countries. There are also developed countries 

who invest in other developed countries and in this case, acting like both host and home countries to FDI. Jansen 

& Stokman (2004), share the same opinion highlighting that developed countries in most cases act as a host to 

FDI in their own country and also participate in FDI projects in other countries. 

Yu & Walsh (2010) state that looking at the literature and the research that has been done, it is not clear that the 

factors attracting FDI in rich countries and developing countries are the same.  

Developing countries are important destinations of FDI even though in most cases they seem to have higher 

inflation, poorer institutions, and lower development indicators. Firms investing in developing countries trade off 

greater macro stability and a better-educated labor force, which can be found in developed countries, for lower 

wages or access to a profitable but protected market in developing countries. Al-sadiq (2013) highlights that 

when countries decide to invest in other countries this causes a reduction in domestic investment in the home 

countries. He points out that by investing in another country and moving their production plants to that country 

they tend to cause a decrease in domestic exports. These outflows are seen as decreasing the domestic investment, 

but if the outflows are adding to the country’s exports through production linkages than they can be seen as 

increasing the domestic investment. 

According to the Global Human Capital Report (WEF, 2017) the world has only developed 62% of its human 

capital as measured by the human capital index. This means that at least 38% of the world human capital is 

neglected or wasted and nations are not making use of their talents. The leaders of this index are economies who 

have a longstanding commitment to their people’s education and a big part of their workforce is deployed in 

skill-intensive jobs making them the high-income economies in today’s world. One significant interest to 

policymakers is to understand their human capital. Statistics on human capital can help policymakers understand 

the drivers of economic growth in their country and the functioning of the labor market (UNECE, 2016).  

Human capital can either be enhanced through the use of these skills or either depreciated through lack of use of 

these skills. How countries develop their human capital can be seen as one of the most important determinants 

for their long-term success than any other factor (WEF, 2017). Kucharčíková (2013) explains in her paper that 

there are many reasons why investors decide to invest abroad. It is a chance to get access to new natural and 

human resources at a lower price than in their own economy. It can also be a way of finding new opportunities 

for marketing products and most importantly to increase their own revenue.  

Human capital is one of the most important factors in building a knowledge-based economy and knowledge, on 

the other hand, is regarded by most researchers as one of the main drivers of innovation and development 
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(Dorożyńska and Dorożyński, 2014). Human capital according to Noorbakhsh et al. (2001) is one of the most 

important and essential factors in attracting FDI together with trade openness, the growth rate of the market size 

and past changes in FDI inflows. Investments in human capital in countries can take the form of migration. 

These investments can cause skilled people to immigrate resulting in an increase of the stock of human capital 

for the country of destination and a decrease in the country of origin (Liu and Fraumeni, 2014).  

The idea of emigrating and acquiring higher wages abroad when being highly skilled can motivate people to go 

for higher education levels (Dulam, 2015). A higher wage difference between the home country and the 

destination country can cause an increase in the emigration rate. A raise in wages and employment through FDI 

can reduce emigration, the creation of information links through FDI on the other hand results in the increase of 

emigration (Xu and Sylwester, 2016). Employees working for multinationals can gain knowledge and skills, 

which in the future in some cases can result in emigration. Dorożyńska and Dorożyński (2014) state that FDI one 

of the main factors is for the movement of technology across borders. It can cause competition in the host 

economy to increase by making domestic companies more efficient and it stimulates the diversification of 

sectors and products. Jude & Silaghi (2015) highlight in their paper that FDI on the short-run leads to the 

destruction of labor markets but can result in the creation of jobs on the long-run. Their research, however, was 

limited to EU countries, explaining that FDI as a determinant of employment is limited when compared to output 

growth and economic restructuring.  

2.1 Determinants of Foreign Direct Investment 

Most countries do not have the finances to make the kind of investments they want to make. Many researchers 

agree with the fact that for some of these countries FDI can be seen as one of the solutions to their investment 

problem and in some cases also adding to the growth of their economy. According to Jansen & Stokman (2004) 

the position of a country’s FDI inflow is based on the hosted FDI projects and the outflow position on the FDI 

projects owned abroad in another country.  

Elia, Mariotti & Piscitello (2009) highlight that outward FDI not only directly affects the parent company’s 

domestic employment, but also indirectly affects the business environment in which it operates. They also 

explain that producing in foreign branches can cause substitutive effects on domestic employment in which these 

MNCs operate. These substitutive effects, on the other hand, can result in a decrease of the domestic low skilled 

labor force, a loss of the market shares by local suppliers and the opportunity to learn from the parent company 

disappears also. Another type of effects are complementary effects. In this case, when a company transfers the 

production abroad it can have positive effects for host countries when the suppliers of the parent company 

become the suppliers of the foreign branches. 

Looking at the various variables which can have an impact on FDI flows, Yu & Walsh (2010) point out several 

and these are: the size and growth potential of the host market, economic stability, and the degree of openness of 

the host economy and income level, as well as the quality of institutions and level of development. Demir (2016) 

states that corruption, government stability, investment profile, and law and order are some of the most important 

determinants of FDI and also have the most effect on FDI flows. Noorbakhsh et al. (2001) note that the 

determinants of FDI still make up for a large part of FDI inflows in the world. Some of these determinants are 

the availability of natural resources, access to local markets and the cost of labor. 

2.1.1 Labor Cost and Productivity Growth 

Noorbakhsh et al. (2001) point out that with the new technological advantages in the world, FDI shifted towards 

more capital-, knowledge-, and skill-intensive industries. Countries with a well-educated workforce have 

increased their chances of attracting more FDI since this has become more attractive to MNCs compared to low 

labor costs. According to Chakrabarti (2011) of all the determinants of FDI, wage as an indicator of labor cost 

has been the most controversial. There is no unanimity amongst the studies exploring the role of wage in 

effecting FDI. Some say higher wages decrease the inflow of FDI, while others found no significant effect or a 

positive relationship between the two. He further explains that when there’s not that big of a difference in the 

cost of labor in the home and host country, the skills of the labor force will be the one to have an impact on the 

location of FDI. Noorbakhsh et al. (2001) explain that in the case of developing countries, the cost of labor is 

regarded as an important determinant for labor-intensive and efficiency-seeking FDI since labor in developing 

countries cost less than in developed countries.  

2.1.2 Market Size and Growth Potential 

For the efficient utilization of resources and exploitation of economies, a large market is needed and as the 

market-size grows, FDI will start to increase thereafter with its further expansion. Faster growing markets create 
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better opportunities for firms to acquire more profits than market who grow slowly or don’t grow at all 

(Chakrabarti, 2011). Zhang & Daly (2011) also share the opinion that the larger the size of the market, the more 

FDI the host country will attract and thus giving foreign investors more opportunities in the market.  

2.1.3 Trade Openness  

A country can attract more horizontal FDI if they decrease their openness since firms can escape trade barriers 

through building production sites abroad (Xu and Sylwester 2016). As noted by Demirhan & Masca (2008), it is 

the type of investment that decides how big of an impact openness can have on FDI. This means that foreign 

firms aiming to serve local markets may set up branches or affiliates in the host country if it is too difficult to 

import their products to that country. Export-oriented firms, on the other hand, may want to invest in economies 

that are more open since trade protection indicate higher transaction costs associated with those exports. 

According to Noorbakhsh et al. (2001), open economies whether small or not show more confidence and 

encourage foreign investments. According to Das (2013), the openness of countries influences FDI positively. By 

expanding their trade activities countries give domestic firms the opportunity to gain knowledge about foreign 

countries and their markets. They get to learn various skills related to organizing foreign operations and also to 

advertise their products on an international level. He further explains that a high degree of trade openness 

exposes countries to foreign markets. 

2.1.4 Exchange Rate Valuation 

According to Yu & Walsh (2010), countries with a weak real exchange rate attract more vertical FDI, because 

this can be an advantage to firms as low prices in host markets are used to buy facilities and obtain more 

home-country profits on goods that are sent to third markets. Das (2013) points out that a strong currency favors 

outward investment since it gives investors the ability to buy more. If the home country currency appreciates, the 

capital requirements of foreign investors in domestic currency are in this case lower which makes it easier for 

these investors to raise capital than in the case of a depreciating currency. 

2.1.5 Quality of Institutions 

The quality of a country’s institutions is an essential factor in attracting FDI for various reasons. Measuring 

institutional factors, however, is not an easy task. Poor institutions are known to increase investment costs and 

reduce profits. They also allow for corruptions which might scare off some investors. Good governance, on the 

other hand, is linked with higher economic growth and also attracts more FDI (Yu & Walsh 2010). Dutta, Kar & 

Saha (2017) did research on the topic of whether corruption can affect the relationship between FDI and human 

capital. They highlight that corruption not only increases bribery, but also decreases the inflow of FDI because of 

the risk of firms having to deal with breached contracts. The quality of government services and infrastructure is 

reduced significantly, favoring local firms a lot more than foreign forms. The same opinion is shared by Demir 

(2016) as he indicates that an increase in FDI can result in higher chances for bribery and also increase the 

competition between countries to attract the most business for local markets. This can lead to bypassing local 

laws and regulations or other corrupt practices just to secure the most investments for their own market. Das 

(2013) points out that poor institutional factors in a country such as high tax rates, corruption, regulatory 

uncertainty, government interference and insufficient protection of property rights can lead investors to look for 

other countries to invest in with better institutions. 

2.2 Market, Resource and Efficiency Seeking FDI 

Kucharčíková (2013) states that in 2011 the inflow of foreign direct investment increased to 16 percent. It was 

the first time this happened since the pre-crisis of 2005-2007 and the global economic crisis of 2008-2009. 

Despite the world crisis, global foreign direct investment flows reached at least USD 1.5 trillion. This is however, 

still 23 percent below the peak of 2007. Developed countries had an increase of 21 percent, USD 748 billion, and 

developing countries accounted for almost half of the global FDI which was a new record of USD 684 billion. 

The first type of FDI is called, market-seeking FDI and is also known as horizontal FDI. It involves replicas of 

production facilities in host countries and the aim is to serve the local market as other regional markets. Besides 

serving local markets, market size, market growth and obstacles to access local markets like tariffs and transport 

costs favor this kind of FDI. Elia et al. (2009) note that market-seeking FDI, because of the externalities created 

by the demand for specialized inputs and high skilled labor, can expand to the whole economic area the parent 

company operates in. Garretsen & Peeters (2009) point out that the possibility to escape trade costs gives firms 

the change to use horizontal or market-seeking FDI, but the cost that comes with the whole process of setting up 

a production company abroad in another country discourages FDI.  

The second type is efficiency-seeking FDI. It takes place when firms can still profit from activities that are 
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geographically dispersed in the case of economies of scale. Noorbakhsh et al. (2001) state that in the case of 

efficiency-seeking FDI, the cost of labor plays an important role for foreign investors in their locational 

decisions. Efficiency-seeking FDI happens more in developing countries where the cost of labor is cheaper 

compared to developed countries. The third type is resource-seeking FDI. This is when firms decide to invest 

abroad with the hope of obtaining resources that are not available in the home country, such as natural resources, 

raw materials, or low-cost labor. In contrast to horizontal FDI, vertical or export oriented FDI involves the 

relocation of parts of the production chain to the host country. However, this type of FDI does not apply to 

developed countries. 

2.3 FDI and Human Capital in the Netherlands 

Foreign-owned firms in the Netherlands export almost twice more than domestically owned firms. The export 

intensity of these foreign-owned firms is also above the OECD average (OECD. 2017). This is due to the reform 

plans of avoiding double taxation of corporate profits and by making sure that Dutch businesses can compete on 

an equal footing abroad. Also important is the ease of doing business in the Netherlands. MNE’s don’t have to 

wait too long to start their business. Being an attractive location for MNEs attracts a high number of FDI. With a 

high inflow of FDI and a very skilled population, the country gets to benefit by placing its labor force in these 

MNEs and getting the chance to acquire important skills, know-how, and the newest technology. The spillovers 

from these MNE’s to the domestic companies can also be of great benefit to the country. All of this causes the 

Netherlands to be a country with key specific factors such as high savings rates with an increasing share of 

foreign investment and the presence of large multinationals with both positive net exports and outgoing FDI. 

According to the Lisbon Counsel Policy brief by Ederer (2006), human capital utilization has been increasing for 

the past two decades in the EU. Three countries have performed greatly by rising from the bottom all the way to the 

top. One of these countries is the Netherlands. Compared to other European countries it is very clear to see that the 

Netherlands has a very active workforce. It is way higher than in other big countries like Germany and Spain.  

In terms of employment, as of 2016, at least 75% of people aged 15 to 64 in the Netherlands have a paid job. 

This is above the OECD employment average of 67%. In the case of men and women, at least 80% of Dutch 

men are in paid work, compared with 70% of women. The most important requirements for finding a job in the 

Netherlands, are good education and skills. At least 77% of all Dutch adults aged 25-64 have completed upper 

secondary education, this is also higher than the OECD average of 74%. Comparing men and women, the 

number of men that have successfully completed high school is 78% and for women that number is 76%. 

Looking at the quality of the Dutch education system, it is also clear that compared to other OECD countries, the 

Dutch score very high on the OECD Programme for International Student Assessment (PISA). In terms of the 

quality of the education system, the average student scored 508 in reading literacy, maths, and science. This score is 

also higher than the OECD average of 486. With scores higher than all the OECD averages Netherlands can be seen 

as one of the strongest OECD countries in students' skills (OECD Economic Surveys: Netherlands 2018). 

3. Data and Methods  

3.1 Data Sources and Types 

This study made use of data obtained from the World Bank, the World Development Indicators. The WDI 

provides a wide coverage of data flows from all sources and for a long period of time (1970-2018). The relevant 

data has been collected from 1971-2016. The variables used are foreign direct investment and secondary school 

enrollment as a proxy for human capital.  

The study starts by presenting the descriptive statistics (i.e. means, standard deviations, minimum and maximum 

values of variables) and continues with the tools used for analysis. Afterward, the study carried out unit tests 

using the Augmented Dickey-Fuller (DF) unit root test to ensure that the time series are integrated of order 1.  

This was done to test whether the data series variables are stationary or non-stationary. The unit root test is 

considered as the null hypothesis if it exists in the data series, while the non-existence of it in the data series is 

considered as the alternative hypothesis. The Augmented Dickey-Fuller test is specified as follows: 

The general hypothesis: 

𝐻0 : There is Non-stationary (there is unit root) 

𝐻𝑎 : Stationary (no unit root) 

In order to test the null hypothesis, the t statistic has to be calculated and then compared to the critical values to 

make a decision. The null hypothesis of an implied non-stationary data series is rejected, if the test statistic is 

greater than the critical values (test statistic > critical values). When the null hypothesis is rejected, the time 
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series data becomes stationary, meaning no unit root. 

In order to remove outliers or any data contamination the robust regression test has been performed. Based on 

the weighted values we can decide whether the results are robust or not. If the weighted values are less than 1, 

then we can assume that the results are not contaminated, but if the values are higher than 1, then the data is not 

robust and consists of outliers. The study undertook the Johanson Cointegration test which is used to evaluate the 

long-term co-movement of variables used during the research. If the test indicates that there is a cointegrating 

vector, it is assumed that the tested series in the long-run will not drift apart (Maggiora and Skerman, 2009). The 

software used to analyze the data was Stata MP 14.  

3.1.1 Model Specification 

The Johansen Cointegration is a modeling process incorporating non-stationary with both long-term 

relationships and short-term dynamics. After calculating the unit test, if the study observes that the time series 

data is non-stationary and integrated of order 1, then the Johansen Cointegration test is used to establish the 

existence of a long-run relationship between the variables. Integrated of order 1 means the series becomes 

stationary after differentiating it once. The equation for the Johansen Cointegration test is specified as: 

 

𝑛𝑙𝑜𝑔𝐹𝐷𝐼 = 𝐶1 ∗ 𝑛𝑙𝑜𝑔𝐹𝐷𝐼𝑡−𝑖 + 𝐶2 ∗ 𝑛𝑙𝑜𝑔𝑆𝐸𝐶𝑡−𝑗 + 𝜀𝑖𝑗                    Equation 1 

𝑛𝑙𝑜𝑔𝑆𝐸𝐶 = 𝐶3 ∗ 𝑙𝑜𝑔𝑆𝐸𝐶𝑡−𝑗 + 𝐶4 ∗ 𝑛𝑙𝑜𝑔𝐹𝐷𝐼𝑡−𝑖 + 𝜀𝑖𝑗                   Equation 2 

Where 𝑛𝑙𝑜𝑔 denotes natural logarithm of FDI (Foreign Direct Investment), Human capital (SEC), 𝜀 is the 

error term. 

According to Maggiora & Skerman (2009), there are two test statistics for the Johansen Cointegration method: 

the Trace Test and the Maximum Eigenvalue Test. The Trace test is a joint test and tests the null hypothesis of no 

cointegration (H0) against the alternative hypothesis of cointegration (H1). The Maximum Eigenvalue test on the 

other hand, conducts tests on each eigenvalue separately. 

4. Results and Discussion 

4.1 Descriptive and Diagnostic Statistics 

The mean, standard deviation, minimum and maximum of the variables are presented in Table 1. The study 

analysis is restricted to only data from 1971-2016 (i.e. 46 years), obtained from the World Bank. Because the 

original values of the variables are too big, they were converted to their log form and also differentiated. These 

changes, however, do not affect their natural characteristics. The results show that FDI has an average value of 

10.82208, a minimum value of .4827092 and a maximum value of 87.44259. The average score for SEC is 

113.0983, the minimum score is 75.38679 and the maximum score 140.6905.  

 

Table 1. Descriptive statistics 

VARIABLE OBS. MEAN STD. DEV. MIN MAX 

FDI 46 10.82208 16.73765 .4827092 87.44259 
SEC1 46 113.0983 18.05329 75.38679 140.6905 

Notes. SEC=secondary school enrolment; FDI=foreign direct investment. 

 

The Augmented Dickey-Fuller unit root test is used to perform stationary tests. The null hypothesis should be 

rejected when the test statistic is greater than the critical value of 5% and the alternative hypothesis accepted. The 

results in Table 2 show that at drift lag 1, the test statistic of LNFDI has a value of -1.153, at 1% a critical value of 

-2.421, at 5% a critical value of -1.683 and at 10% a value of -1.303. The number of observations is 44. At lag 1, the 

test statistic is smaller than the critical value of 5%. In this case, the null hypothesis cannot be rejected.  

 

Table 2. Augmented Dickey-Fuller Test for Unit Root 

 TEST STATISTIC 1% CRITICAL VALUE  5% CRITICAL VALUE   10% CRITICAL VALUE 

Z(T) -1.153          -2.421             -1.683 -1.303 

DFULLER LNFDI, DRIFT LAGS (1) 
NUMBER OF OBS. = 44 
Z(T) HAS T-DISTRIBUTIONS 

P-value for Z(t) = 0.1277  
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Table 3 presents the results of the augmented DF test for LNFDI at no constant lags 1. The value of the test 

statistic is -0.306. The critical value at 1% has a score of -2.630, at 5% a score of -1.950 and at 10% the score is 

-1.608. The test statistic at no constant lags 1 is also smaller than the critical value of 5%. The null hypothesis 

cannot be rejected. 

 

Table 3. Augmented Dickey-Fuller Test for Unit Root: LNFDI No constant Lags 1 

 TEST STATISTIC 1% CRITICAL VALUE  5% CRITICAL VALUE     10% CRITICAL VALUE 
Z(T) -0.306            -2.630             -1.950 -1.608 
DFULLER LNFDI, NOCONSTANT LAGS (1) 
NUMBER OF OBS. = 44 
INTERPOLATED DICKEY-FULLER 

 

Table 4 presents the results for LNSEC1 at drift lags 1. The number of observations is 44 and the test statistic 

score is -2.112. The score of -2.421 is at a critical value of 1% and at 5% the critical value is -1.683. At a critical 

value of 10%, the score is -1.303. The p-value is 0.0204. For LNSEC1 at lag 1, the test statistic is greater than 

the critical value of 5%. The null hypothesis can be rejected. 

 

Table 4. Augmented Dickey-Fuller Test for Unit Root: LNSEC1 drift Lags 1 

 TEST STATISTIC 1% CRITICAL VALUE  5% CRITICAL VALUE     10% CRITICAL VALUE 

Z(T) -2.112 -2.421             -1.683 -1.303 

DFULLER LNFDI, DRIFT LAGS (1) 
NUMBER OF OBS. = 44 
Z(T) HAS T-DISTRIBUTIONS 

P-value for Z(t)= 0.0204  

 

Table 5 presents the results for LNSEC1 at no constant lag 1. The test statistic has a value of 1.728 and the 

critical value at 1% is -2.630. At 5% the critical value is -1.950 and -1.608 at 10%. The test statistic is greater 

than the critical value of 5%. The null hypothesis can be rejected. 

 

Table 5. Augmented Dickey-Fuller test for Unit Root: LNSEC1 No constant Lags 1 

 TEST STATISTIC 1% CRITICAL VALUE  5% CRITICAL VALUE     10% CRITICAL VALUE 

Z(T) 1.728 -2.630             -1.950 -1.608 

DFULLER LNFDI, NOCONSTANT (1) 
NUMBER OF OBS. = 44 
INTERPOLATED DICKEY-FULLER 

 

The study uses the Robust Regression test to find out whether the results are robust or not. Table 6 presents the 

results of the robustness check of this research. In order for the results to be robust, the weighted values should 

be less than 1. It is very clear in the above table that all the weighted values are less than 1 and the P value is 

significant at 0.000. This means that the results of this study are robust, and the data does not consist of any 

outliers or contamination. 

 

Table 6. Robust Regression Test 

LNFDI COEF. STD. ERR T P > T 95% CONF. INTERVAL 

LNSEC 16.37788 1.473121 11.12 0.000 13.409      19.34676 

CONS -264.8802 23.94648 -11.06 0.000 -313.1412   -216.6192 

NUMBER OF OBS. = 46 
F(1,44) = 123,61 
PROD > F = 0.0000 

Huber iteration 1: maximum difference in weights = 0.5196 
Huber iteration 2: maximum difference in weights = 0.6029 
Huber iteration 3: maximum difference in weights = 0.1367 
Biweight iteration 4: maximum difference in weights = 0.1580 
Biweight iteration 5: maximum difference in weights = 0.0047 
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4.2 Causal Relationship (Based on Johansen Cointegration Test) 

The Johansen Cointegration test is performed when the time series are non-stationary at levels. From the results 

shown above in table 2 till 5, the study observed that the series are non-stationary. Performing a cointegration 

test is necessary and based on the results it is clear that there exists a long-run relationship between the variables, 

despite the fact that the series are drifting apart or either trending upwards or downwards. The criteria for the 

Johansen Cointegration test is that the trace statistic should be smaller than the critical value to be considered 

significant. If the trace statistics is bigger than the critical value, the null hypothesis should be rejected. This 

means there is no cointegration between the variables. 

Table 7 presents the results for LNFDI LNSEC at a maximum trend value. In the first part at rank zero, the trace 

statistic is 20.2092 and the critical value 18.17. The eigenvalue at rank 1 is 0.31497, the trace statistic 3.5641 and 

the critical value 3.74. The number of observations is 44 and the lags 2. At rank zero, the trace statistic is bigger 

than the critical value and at rank 1 the trace statistics is smaller than the critical value. This means that only at 

rank one is there cointegration between the variables. The null hypothesis should be rejected at rank zero. 

The second part of the table shows that at rank zero the value for the trace statistic is 16.6451 and the critical 

value is 16.87. The eigenvalue at rank 1 is 0.31497, the trace statistic is 3.5641 and the critical value is 3.74. The 

trace statistic is smaller than the critical value at both ranks. This means that there is cointegration between the 

variables on both ranks. 

 

Table 7. Johansen test for cointegration: LNFDI LNSEC1, trend max 

RANK LL  EIGENVALUE TRACE STATISTIC 5% CRITICAL VALUE 
0 52.68518 . 20.2092 18.17 
1 61.007745 0.31497 3.5641 3.74 
2 62.789786 0.07781   
TREND: TREND 
SAMPLE: 3-46, NUMBER OF OBS. = 44 
MAXIMUM, LAGS = 2 
RANK LL  EIGENVALUE TRACE STATISTIC 5% CRITICAL VALUE 
0 52.68518 . 16.6451 16.87 
1 61.007745 0.31497 3.5641 3.74 
2 62.789786 0.07781   

 

Table 8 presents the results for LNFDI LNSEC1 at a maximum constant value. In the first part at rank zero, the 

trace statistic is 10.1721 and the critical value 15.41. The eigenvalue at rank 1 is 0.13741, the trace statistic 

3.6684 and the critical value 3.76. The number of observations is 44 and the lags 2. At rank zero, the trace 

statistic is smaller than the critical value and at rank 1 the trace statistics is also smaller than the critical value. 

This means that in both cases there exist cointegration between the variables.  

The second part of the table shows that at rank zero the value for the trace statistic is 6.5038 and the critical 

value is 14.07. The eigenvalue at rank 1 is 0.13741, the trace statistic is 3.6684 and the critical value 3.74. The 

trace statistic is smaller than the critical value at both ranks. This means that there is cointegration between the 

variables on both ranks. 

 

Table 8. Johansen Test for Cointegration: LNFDI LNSEC1, TREND CONSTANT MAX 

RANK LL  EIGENVALUE TRACE STATISTIC 5% CRITICAL VALUE 

0 51.787201 . 10.1721 15.41 

1 55.039078 0.13741 3.6684 3.76 

2 56.873263 0.07999   

TREND: TREND 
SAMPLE: 3-46, NUMBER OF OBS. = 44 
MAXIMUM, LAGS = 2 

RANK LL  EIGENVALUE TRACE STATISTIC 5% CRITICAL VALUE 

0 51.787201 . 6.5038 14.07 

1 55.039078 0.13741 3.6684 3.76 

2 56.873263 0.07999   
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5. Conclusion & Recommendations 

The climate investment of a country is dependent on many things. According to the literature, some of the most 

important factors are the geographical situation (availability of natural resources, size of the domestic market, 

and the distance to other markets), infrastructure, socioeconomic policy, and the quality of the institutions 

(especially in the areas of labor and finance).  

The study used the Johansen cointegration test to determine whether there is a causal relationship between the 

inflow of foreign direct investment and human capital in the Netherlands. The study fills in a literature gap 

within the Dutch context of what the impact might be of foreign direct investment on the country’s human 

capital. Located at the center of Europe the Netherlands is a global leader of FDI in- and outflows. They also 

have a very skilled labor force with an employment rate of at least 80%. The study used secondary data obtained 

from the World Bank, the World Development Indicators. The WDI provides wide coverage of data flows from 

all sources and for a long period of time and the relevant data used is collected from 1971-2016. To avoid any 

spurious regression the study carried out the Augmented Dickey-Fuller test to determine if the data is stationary 

or non-stationary. The results show that the data used for this research is non-stationary, because it does not 

evolve around zero. Table 2 at drift lags 1 shows that for LNFDI, the test statistic -1.153 smaller is than -1.303, 

the critical value of 5%. The null hypothesis cannot be rejected in this case. Table 3 shows that at noconstant lags 

1 for LNFDI the test statistic of negative 0.306 also smaller is than negative 1.950, the critical value of 5%. The 

null hypothesis can therefore not be rejected. Table 4 at drift lags 1 for LNSEC1 shows that the test statistic of 

-2.112 greater is than -1.683, the critical value of 5%. The null hypothesis can be rejected in this case. Table 5 at 

noconstant lags 1 for LNSEC1 has a test statistic of 1.728 which is greater than the 5% critical value of -1.950. 

The null hypothesis can also be rejected in this case. After the Augmented Dickey-Fuller test the study employed 

the Johansen cointegration test and based on the results of the trace test, this study reports that there exists one 

cointegrating vector. In other words, there is evidence of a long-run linear relationship among the variables. 

Afterwards, each variable was tested for causality to determine whether there exists a bidirectional or 

unidirectional causality among the two variables. There are other factors determining the inflow of foreign direct 

investment into the Netherlands. Since the Netherlands already has a very skilled labor force, the cost of labor 

can be higher than other European countries which in turn can explain why the country’s human capital is not the 

most important determinant of their FDI inflows. There can also be other factors such as trade openness, 

domestic investment or the quality of institutions which are attractive to foreign investors and causes the increase 

of the inflow of FDI into the Netherlands. All of the above points can be used for further research. 

Based on the results the study observed that there is no relationship between the inflow of foreign direct 

investment and human capital in the Netherlands. Having a very skilled labor force is not the reason why 

investors decide to invest in the Netherlands. The inflow of foreign direct investment into the country is 

determined by other factors. For further studies, it is recommended for others to continue with the study and 

increase the number of variables.  
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