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Abstract
Given that there are differences in industrial composition between countries and some sectors are more capital intensive than others, the purpose of this study is to analyze if capital intensity index of industrial composition could serve as an additional explanation to decrease in FDI across the states in the period of 2007-2011. In order to reflect the industrial composition, the author has developed a capital intensity index. The results lend support to a negative relationship between capital intensity index and FDI in the period of 2007-2011; however obtained coefficient is statistically insignificant. Nevertheless the results give a support for the idea that countries where the industrial composition mainly consists of capital intensive industry, on average, should experience a higher decrease in FDI during the crisis period if compared to countries where the industrial composition is less capital intensive.


Supervisor: Suzanne Bijkerk

Name: Sergejs Dupleca
Student number: 368493sd
E-mail address: 368493sd@eur.nl

Table of Contents

1. INTRODUCTION 	3
2. LITERATURE REVIEW 	10
2.1 Traditional Determinants of FDI 	10
2.2 Capital Intensive Industry and the Financial Crisis of 2008	13
3. CAPITAL INTENSITY INDEX  AND HYPOTHESIS DEVELOPMENT 	15
3.1 Capital Intensity Index  	15
3.2 Hypothesis Development 	18
4. DATA DESCRIPTION & METHODOLOGY 	21
4.1 Data Description 	21
4.2 Research Methodology  	23
5. DATA ANALYSIS AND ROBUSTNESS CHECK 	24
6. CONCLUSION 	29



1. Introduction
In the world of increasing globalization, foreign direct investments (FDI) play an important role in global businesses and development of states. Many empirical studies[footnoteRef:1] have demonstrated that there is a positive relationship between FDI and economic growth of a host country, mainly due to the inflow of new capital and increased tax revenues for a host country.  [1:  e.g. see papers of Boreensztein et al (1995),  Olofsdotter (1998), Balasbramanyam et al (1996).] 

EUROSTAT[footnoteRef:2] describes FDI as an alternative economic strategy, accepted by enterprises that invest in a new plant, affiliate or, alternatively, purchase existing assets of foreign enterprises. These enterprises try to complement or substitute external trade by producing goods and services beyond the threshold of their homeland. Generally speaking, FDI creates a favorable interchange between a foreign enterprise and a host country: [2:  Statistical office of the European Union situated in Luxembourg.] 

· The foreign enterprise gets access to new markets, cheaper production facilities[footnoteRef:3], new technologies, etc.  [3:  e.g. cheaper labor force, less income tax.] 

· The host country gets access to new capital, employment opportunities created by new businesses, source of new knowledge and new technologies. In addition, FDI can lead to indirect productivity gains for the companies of a host country by means of productivity spillovers[footnoteRef:4]. [4:  Blomstrom M. (1991) examines different forms of productivity spillovers. For example, an increase in competition, caused by presence of multinational enterprises on a host country market, forces local inefficient firms  to become more efficient by investing in physical or human capital. ] 

The advantages mentioned above, represent one of the most important reason that encourage foreign enterprises to invest abroad. In the same way, opportunities created by foreign businesses, induce host countries to look for policies which can help to attract new foreign investments.


The problem statement
Given that FDI promote economic growth of a host country, an important issue for the host country is to create favorable conditions for foreign investments. Chart 1 clearly shows that the level of FDI in comparison to GDP differs across countries. For example, the trend of foreign inflows into India during the period of 2000 – 2011 seems to be relatively constant comparing to Sweden or Kazakhstan. Similarly, if we analyze the impact of the financial crisis of 2008 on FDI, it is evident that slopes of  Sweden and Kazakhstan are relatively steep comparing to Russian Federation and India in the period of 2007- 2011. What determines the level of variation in FDI across the states?
Chart 1. FDI Trend during the Period: 2000-2011 

Prepared by the author (on the basis of the World Bank database). The chart has been prepared as an example, based on four randomly chosen countries, to show that FDI inflows vary across the states.

In order to provide an answer to this question, a wide range of factors has been analyzed by researchers. Theoretical literature mentions different determinants[footnoteRef:5] of FDI that encourage or decelerate foreign inflows into a host country. The matter is that there is no general theory which could explain these differences in variations across the world. Demirhan and Masca (2008) argue that every study serves as “self-contained theories”. Absence of general theory forces researchers to look for new factors that could provide additional explanations for these variations. [5:  Papers of Froot and Stein (1991), Blonigen (2005) define traditional determinants of foreign direct investments: market size, inflation rate, trade barriers, and political stability.] 

For example, apart from political stability, Walsh and Jiangyan (2010) describe other important factors that positively affect FDI inflows in a host country. These are: economic stability, trade protection, well established property rights and rules of law. Mentioned factors can be addressed to a traditional determinants pool of FDI. Table 1 in the Appendix, provides a short description of the literature review on traditional determinants. Beyond traditional determinants, many scholars aimed to examine how additional factors or environment (e.g. characteristic features of states or industries) would affect FDI inflows in host countries. For instance, Resmini (2000) analyzed FDI inflows in manufacturing and found that states in Central and Eastern Europe with larger populations attract more FDI on average when compared to countries having smaller populations. Perhaps, the interest of multinational enterprises in countries with large populations is determined by market size[footnoteRef:6] as it opens wider perspective for realization of manufactured goods and availability of additional labor force.  [6:  E.g. see paper of Romilly et al (1997), Bevan et al (2002). ] 

The author of this study expects that FDI inflows into a host country may also vary across countries due to the differences in composition of their economic sectors. If we look at a country’s economy, constituted by its economic sectors (e.g. agriculture, manufacturing, services, etc.), we can see that the percentage of each sector that makes up the total economy differs across countries. To characterize this situation, the author introduces the term; industrial composition. This term implies a collection of main economic sectors expressed in percentage in comparison to the total economy of a particular country. An illustrative example of industrial composition is provided on the next page in Chart 2. An important aspect is that the capital requirements differ across economic sectors. Some economic sectors are more capital intensive[footnoteRef:7] than others. Capital intensive businesses require a lot of funds to keep operations going. Hence, on the basis of industry characteristics, the author wants to check whether the industrial composition plays a role in affecting variations in FDI across countries during the period of the financial crisis of 2008. [7:  The detailed discussion of capital intensive industry could be found on pages 15-16.] 



Chart  2. Industrial Composition
[image: ]
Prepared by the author (on the basis of the World Bank data set). Chart 2 demonstrates differences in industrial composition between four randomly chosen countries. Service industry takes the largest fraction in the industrial composition of all four countries. If we analyze the other sectors (beside the service industry), we can see that Indian economic sectors are almost proportionally diversified, while Russia, Kazakhstan and Sweden  focus more on manufacturing and natural resources extraction industries.

Research question
Study aims to explain the differences in deceleration of FDI across the states during the financial crisis of 2008 using industrial composition and its capital intensity as an explanatory variable. There is no doubt that industrial composition differs across the states. Intuitively, the development of specific industry is determined by local conditions[footnoteRef:8], availability of financial resources and raw materials. For example, some countries, due to their geographic location have access to the sea and fertile land that allows them to develop fishery and agriculture. Meanwhile, other countries are rich with fossil fuels and this may induce them to focus on oil production. Moreover, capital structure of industry suggests that some sectors are more capital intensive than others[footnoteRef:9]. According to Joos and Ooghe (1994), capital intensive industry (e.g. steel, oil, gas industries etc.) is characterized by large initial investments into machinery and infrastructure in order to make profit. Bloom et al (1998) argue that the nature of investing enterprise and the industry characteristics could determine the manner in which it responds to external environmental factors such as fluctuations in the economic cycle. To put it more precisely, the study aims to answer the following research question: [8:  Think about economic, demographic and geographic location.]  [9:  For comparison, think about service industry, which mainly requires labor, and resources extraction industry, where establishment of expensive platform/plant is required to start gas or oil production.] 

Given that there are differences in industrial composition between countries and some economic sectors are more capital intensive than others, are countries with more capital-intensive industries confronted with a larger decrease in FDI in the period of 2007 – 2011? 
The main aspects of the research question are represented below:
· To answer the question, a capital intensity index of country’s industrial composition (CI index) has been developed and is used as an explanatory variable in this study. You can find detailed explanation of CI index in chapter 3. Industrial sectors used in this study are listed on page 8.
· To analyze the relationship between the dependent and explanatory variable in the regression, the author examines correlation, which should give an indication as to how the variables are related; whether the relationship is positive or negative.
· The data sample used in this study consists of 47 countries. The list of countries with corresponding average capital intensity indices for the period of 2007-2011 is represented in table 3 of the Appendix. The data used in the regression model represents the period of 2007-2011. This period only includes the financial crisis of 2008. 
The motivation of the research
	The data from UNCTAD (2009) shows a substantial increase in world FDI over the past decades. The amount of world FDI has grown from a nominal value of $ 1,941 billion in 1990 to $15,660 billion in 1997. The increased volume of FDI across the globe motivates researchers to look for additional factors affecting foreign inflows. Such factors as political stability and guarantee of property rights are considered the precondition for FDIs inflows. While there is a wide range of empirical and theoretical literature on traditional determinants of FDI, the analysis on industrial level seems to be inconclusive. Therefore, this paper aims to study the relationship between industry composition and FDI. 
The world has witnessed that the financial crisis of 2008, which emerged in USA, has harmed the economies of developed, developing and emerging countries. Slowdown in the global economy and a lack of financing, forced multinational enterprises to reconsider their investment strategies. As a result many planned takeovers and projects were postponed, forcing the overall stream of foreign direct investments to decline. While it is clear that the financial crisis of 2008 has negatively affected FDI inflows, could the industrial composition of a country correlate with the differences in decreased FDI in individual countries (as shown in Chart 1 on page 4) during the period of 2007-2011. The answer to this question may give some reasoning for policy makers. For example, if capital intensity of industrial composition is associated with a higher decrease in FDI during the financial crisis, one might expect policy makers to stimulate FDI inflows by using other available economic triggers (e.g. to decrease trade barriers or corporate taxes for enterprises which invest in primary sectors).
The purpose and nature of the research
	Taking into account the industrial composition of 47 countries, the purpose of this study is to examine the behavior of Foreign Direct Investment inflows into a host country during the Financial Crisis of 2008.
This study distinguishes between the following industries: natural resource extraction industry, manufacturing, agriculture and services industry. The author divides the market of the host country into industrial sectors on the basis of the output that each sector generates. Then, using the related literature[footnoteRef:10] on capital intensity of sectors, the author rates the four sectors (services, agriculture, manufacturing, natural resources extraction) by the level of their capital intensity. The author composes a capital intensity index by linking these rates to the relative size of each sector per country to determine its industrial composition. The capital intensity index rates natural resources and manufacturing industries as most capital intensive industries, while agriculture and services are less capital intensive. Obvious differences in business structure and perceptible margins across sectors allow us to determine such industries as those with high levels of capital investment. Thus, by expressing industrial composition of a country using capital intensity index, we can analyze how capital intensity index is related to FDI. [10:  See the references in table 2 of the Appendix. ] 

Traditional determinants like economic growth, market openness, taxation, inflation, unemployment rate and infrastructure are used as control variables in a regression analyses. 
This study takes into account fixed effects in order to control for unobservable time-invariant characteristics across the countries that could affect the results of the study. 
The rest of the work is organized in the following way. Section two provides background literature review, outlines definition of traditional determinates that shall be used as control variables in further analysis. Section three represents hypothesis development. Section four describes the methodology used to test the hypothesis. Section five represents results of the study. Section six concludes and discusses the results.


2. Literature Review.
The literature review is separated in two parts. The first part refers to traditional determinants of FDI. Since some of the traditional determinants are used as control variables in this study’s regression model, it is important to outline in which manner these variables affect foreign direct investments. Traditional determinants which are discussed in the related literature are: market size, trade openness, unemployment, inflation, taxes and infrastructure. The second part of this chapter defines a capital intensive industry and discusses its characteristics. It also describes the negative consequences of the financial crisis of 2008 on FDI 
2.1 Traditional Determinants of FDI
Market size
The most commonly discussed factor in FDI literature is market size of a host country, since it replicates aggregate demand of the country. For example, the model of Buskley and Casson (1981), suggests that a multinational enterprise should use FDI as a profit maximization instrument, if the demand of the host country is rich enough to meet products of established affiliates/plants in the host country and compensate relatively high fixed costs in the long run associated with new plant establishment. Similarly, Romily et al (1997) argue that for the company which uses FDI it is important to take into account the relative change in size of a host country’s markets and move to the market which is expanding more rapidly or where aggregate demand is higher. Jordaan (2004) states that countries with large markets and higher purchase power will attract more FDI, as multinational enterprises can receive higher return on invested capital due to better opportunities for the realization of goods if compared to smaller markets.
Trade Openness
Despite the fact that most nations are members of the World Trade Organization (WTO) multilateral agreement today, most governments still have some protectionist policies in place, such as tariffs or quotas on imports in order to protect local producers and employment in the country. Trade openness usually refers to the level to which countries or economies allow for or have trade with other countries and is most frequently measured by trade-to-GDP[footnoteRef:11] ratio. Charkrabarti (2011), who analyzed the effect of trade openness on FDI inflows, suggest that the degree of openness is a relevant factor for an enterprise when planning investments abroad. He found a positive effect of trade openness on FDI. The model of Buskley and Casson (1981) represents a tradeoff for enterprises that are willing to expand their business activities beyond the domestic market. Enterprises can increase production in the home country and export fraction of the output abroad or alternatively, they can establish similar production abroad, which requires substantial investments. If we compare the two possible scenarios; on the one hand if the enterprise considers export oriented policy, it faces trade barriers, which increase its variable costs; on the other hand, if the enterprise considers FDI it should take into account high initial investments. Buskley and Casson (1981), suggest if trade barriers are too high, the enterprise would tend to substitute exports for FDI. Jordaan (2004) supplements this theory arguing that the effect of market openness on FDI depends on the type of investment proposed by Dunning (1993). If the enterprise classified as the ‘market-seeking[footnoteRef:12] type’, high trade tariffs induce the enterprise to shift from export oriented strategy to setting-up production in a host country, since trade barriers substantially increase transaction costs under export oriented strategy. On the contrary, if the enterprise is ‘resource-seeking’[footnoteRef:13] and establishes a new factory in a host country for further exports, high trade barriers will be considered an inconvenience for the enterprise.  [11: The ratio is calculated as an average of total trade (the sum of exports and imports of goods and services) relative to GDP.]  [12:  Market-seeking FDI are oriented on local markets and involve local production establishment in a host country.]  [13:  Resource-seeking FDI are oriented to obtain the resources which are not available in the home country. The absence of necessary for production  resources (e.g. natural resources, raw materials as well as high labour costs in home country) make it beneficial for enterprises , which are export- oriented, to relocate part of their production process to a country which has an access to these resources.] 

Taxes
	FDI are carried out by multinational enterprises with the aim to generate profit. The profitability of an enterprise is expected to decline with necessary input costs (e.g. energy, gas, labour costs) and other costs such as taxes. At first glance, it looks rather straight forward that higher corporate tax discourages FDI. Nevertheless, literature suggests that relevance of taxes in FDI is too ambiguous. Some studies like Kemsley (1998), Cassou (1998), Mooij and Ederveen (2003) find support for the hypothesis that the corporate income tax of the home country of the enterprise has a significant negative effect on FDI inflows. While studies of Jackson Markowski (1995), Porcano and Price (1996) found no effect of corporate tax on FDI inflows. Morisset (2003) suggests that there are far more important factors related to a country’s market, political stability, infrastructure and cost conditions that determine FDI. 
Unemployment rate
Previous studies show there is a positive relationship between the unemployment rate and foreign direct investments. The study of Kornecki and Ekanayauke (2011) find support for such a relationship. They suggest that countries with high unemployment rates provide the enterprise with a potential workforce. Shaari et al (2012) conducted a country analysis. They examined the relationship between FDI and the unemployment rate in Malaysia in the period 1980-2010, and found a positive relationship between the two variables. They also concluded that FDI helps to reduce unemployment rates and increase economic growth in Malaysia.
Inflation
It has been mentioned previously that economic stability is one of the major determinants of FDI and is considered a precondition for foreign inflows. It is absolutely evident that any form of instability, introduces a certain level of uncertainty[footnoteRef:14] that affects an investor’s decision about FDI strategies as it distorts their perception about future profitability. Kiat (2007) argues that inflation volatility is an additional source of uncertainty and is expected to have a negative effect on FDI inflows. Akinboade et al (2006), suggest that a low inflation level represents economic stability of a country, however high inflation should be considered a sign for investors that the government cannot balance the budget and there are problems in Central Bank monetary policy. [14: Ukrainian crisis of 2014 is a vivid example of political and economic instability, which forces investors reconsider their investment decisions. ] 

Infrastructure
Infrastructure has a broad meaning; it covers availability of ports in certain regions, terminals, roads, railways, telecommunication systems, warehouses etc. Jordaan (2004) suggests that good quality and developed infrastructure enhances the productivity of investments in a host country and therefore stimulates FDI flows towards the host country. According to Overseas Development Institute [footnoteRef:15] (1997) poor infrastructure could be considered a barrier for some enterprises. For example, availability of oil terminals in a port could become strategically important for a growing oil trading company as it could provide outsourcing opportunities at the beginning. A widespread measure for infrastructure development level is the number of telephone lines per square kilometre; this measure has been used by Asiedu (2002) and Ancharaz (2003). [15:  ODI (1997), "Foreign Direct Investment Flows to Low-Income Countries: A Review of the Evidence."
http://www.odi.org.uk/publications/briefing/3_97.html.] 


2.2. Capital Intensive Industry and the Financial Crisis of 2008
Characteristics of Capital Intensive industry
By the definition, capital intensive industry refers to industries, which requires high value investments in capital assets for the production of goods and services; hence the proportion of capital involved is much higher than the proportion of labour. For example, to establish an oil platform, an expensive geological research should be done to determine the presence of fossil fuels in a certain region. For a car manufacturer expensive machinery is a necessity. The list of examples is rather wide – steel, gas, plastics, automobile, energy, oil refinery industries - all are capital intensive[footnoteRef:16]. According to the definition, capital intensive industries have high initial costs[footnoteRef:17] and, for this reason, are associated with a higher degree of risk in the period of economic slowdown. For example, if market demand declines, profits earned by the manufacturer experience a sharp decrease as the initial investments cannot be reduced. The support for this argument could be found in Bloom et al (1998), who suggest that the risk for capital intensive industry lies in a decline of sales volume, since it directly affects profits of enterprises.  [16:  See Bloom et al (1998) for more details.]  [17:  Initial Investments – the expenses made at the beginning to set up production and there is no need to invest on them again or for a long period of time. These usually include: equipment and machinery, Installations, licenses and permits, advertising campaign etc. ] 

However, if we look at sub-sectors involved in capital intensive industry, the majority of them have a strategic importance for humanity – energy, fossil fuels, water, pharmaceutics etc.  Therefore, from the consumers prospective the goods produced by these sectors are necessity goods[footnoteRef:18]. It is less likely that the demand for these goods will decline dramatically in a recession time comparing to service industry. The support for this point of view could be found in the study of Goubert (1989). In addition, stocks of private enterprises which produce necessity goods are known as defensive stocks and provide constant dividends. As suggested by Thomas et al (2000), defensive stocks by their nature remain stable during the various phases of the business cycle and for this reason many investors will invest in defensive stocks in order to protect their portfolios if a market downturn is expected.  [18:  Necessity goods – goods or services (such as food, water, medical attention) whose consumption is essential to human survival, the demand for these goods does not fall that much as a result of decrease in real income.] 

Summing up relative information about CI industry, we can outline three important characteristics: (1) there are high initial investments (2) the necessity of goods produced by CI industries could make demand less vulnerable to a financial crisis; (2) investors, during a recession, include a fraction of defensive stocks of CI industry into their portfolios.
Financial Crisis
UNCTAD (2009) records, suggest that world FDI flows declined sharply from historic highs of 1833 billion in 2007 to 1449 billion in 2008, and overall the decrease constituted 21 per cent in the period of 2007-2008. UNCTAD (2009) defines two major factors which have resulted in the global FDI fall. Firstly, the capacity of enterprises to invest abroad has declined due to lack of free funding. Secondly, the propensity to invest has been shifted down by negative economic prospects, such as a decrease in the aggregate demand.
Contribution 
The previous studies (cross-country analysis of large sets of countries as well as country case studies) mainly focused on traditional determinants like: political and economic stability, market size, inflation rate, unemployment rate, market openness, trade barriers, wages etc. This study aims to complement the related literature with an additional factor (industrial composition of a host country) which may be associated with fluctuations in FDI across the states. Furthermore, given that capacity of enterprises to invest abroad declines in the period of recession, this study aims to examine how a country’s industrial composition and FDI changes are related to each other in the particular period of 2007-2011.
	

3. Capital Intensity Index and Hypothesis Development.
3.1 Capital Intensity Index 
The industrial composition of a country and its capital intensity will be measured by the author of this study through a capital intensity index. Capital intensity was defined in many ways and measured at firm and industry levels. According to Joos and Ooghe (1994), the term originated from microeconomics and first was used to determine the nature of the firm; it depends on internal and external factors such as production technology, price of labour and capital requirements. If the firm uses a large labour component and a little capital (e.g. machinery) in its production processes, than the capital intensity index of the firm will be relatively small if compared to the firm where the labour has been almost substituted by highly automated machinery. Lammings and Bessant (1990) defined a capital intensive enterprise as one in which there is a high level of capital investments and a low level of labour input (e.g. firms which produce power energy).
Under the described circumstances, the most commonly used measure to express capital intensity of a firm or industry is that used by Lim (1976), Joos and Ooghe (1994:11), Lamming and Bessant (1990:31). In their studies they use the ratio of the amount of capital employed to the amount of labour employed. A higher ratio indicates a higher level of capital intensity. Since this study deals with capital intensity of industrial composition which includes four sectors, the described measure could be applied and expressed as the sum of ratios for each sector. However, a lack of necessary data (amount of capital and amount of labour) for each sector and for each country makes this task less than realistic. For this reason the author of this work applies a different measure, which is expressed using the following formula:

	[NatRes]
	- Natural Resources extraction industry, sector turnover expressed in %

	[Manu]
	- Manufacturing industry, sector turnover expressed in %

	[Agr]
	- Agriculture industry, sector turnover expressed in %

	[Serv]
	- Service industry, sector turnover expressed in %

	[3,2,1,0]
	- Used factor of capital intensity


 
The main idea is to take the turnover of each industry expressed in a percentage and multiply it by a corresponding capital intensity factor (three, two, one and zero) of the industry. The factor of capital intensity was assigned to each industry on the basis of the related literature. You can find references used to determine the capital intensity factor of the industries in table 2 of the Appendix. According to previous literature natural resource extraction industry is said to be the most CI industry (factor 3), while service industry is considered to be the least CI industry (factor 0). Then, using the formula above we receive CI index for each country, and use it as an explanatory variable in the regression model. The sum of products in the numerator is divided by 3, thus we get an index which always varies between 0 and 1. For example, the country with the lowest average CI index (0.18) is Luxemburg, but the country with the highest average CI index (0.68) is Azerbaijan. The proposed measure allows us to account for all four industries used in this study and provides us with the capital intensity index of industrial composition of 47 analyzed states. 
	The next four sections provide sector descriptions and references used to assign the capital intensity factor. Table 2 in the Appendix, provides a list of sub-sectors included in the industry sectors, while an average CI index of industrial composition for the period of 2007-2011 can be found in Table 3 of the Appendix. 
Natural Resources extraction sector (factor 3)
	It should come as no surprise that natural resource extraction industry is assigned with capital intensity factor 3. The subsectors which are included are: mining, gas, oil, shale, electricity, peat extraction and water. Nayyar (2012) classifies this sector as high capital intensity sector, since it involves a large amount of construction activity at the initial stage (e.g. platforms, dams etc.) and intensive use of machinery and equipment (e.g. drilling equipment). Bloom et al (1998) suggest that natural resources extraction sector is more capital intensive in comparison to manufacturing. In their article, authors distinguish between capital intensive and labour intensive industrial enterprises listed on the Johannesburg Stock Exchange (JSE) using capital-to-labour ratio. Their findings suggest that capital-to-labour ratio takes a decelerating order from those enterprises which focus on steel, mining and oil production to those sectors which focus on consumer goods manufacturing, like clothes, textiles, electronics. 

Manufacturing sector (factor 2)
	Manufacturing usually uses the output (raw materials) of primary sector and creates finished, tangible products[footnoteRef:19]. The sub-sectors which are considered to be a part of the manufacturing sector are: car manufacturing, electronics, textile and clothing and other consumer goods. Bloom et al (1998), Nayyar (2012) and Szirmai et al (2013) outline that production of tangible goods entail the intensive use of machinery and equipment and for that reason manufacturing is considered a sector with high capital intensity. Nevertheless, if we compare the capital intensity ratios of enterprises which focus on raw materials extraction and enterprises from manufacturing sector (as was performed by Bloom et al (1998)), the capital intensity ratio is higher for those enterprises which focus on natural resources extraction.  [19:  Physical object, that can be perceived by touch such as vehicle, gadget, clothing, etc. ] 

Agriculture (factor 1)
According to the World Bank (2012), the share of agriculture FDI to the total investments is relatively small and was at about 6 percent during the period of 2000-2010; nevertheless this sector is worthy of attention, since it provides basic commodities (e.g. grain-crops). The sector includes, sub-sectors such as cultivation of crops, fishing, forestry and hunting. Szirmai et al (2013) argue that the capital intensity in agriculture is much lower when compared to the manufacturing sector. They have compared the data on fixed capital stocks[footnoteRef:20] between manufacturing and agriculture sectors in 30 countries. Their analysis suggests that the amount of capital needed for enterprises in the agriculture sector is smaller in comparison to the manufacturing sector. Schmidhuber (2009) suggests that more and better mechanization, tractors, combines, storage and processing plants make the agriculture sector more productive and lead to the increase of capital used in this sector in the last decades.  [20:   They used fixed capital stocks obtained from EUKLEMS database. Fixed capital stocks of the enterprise refer to the aggregate of material needed to start up and conduct business. Examples include office buildings, factories, computer servers, transmission devices, machinery, means of transport, tools etc.
] 

Service sector (factor 0)
	According to Nayaar (2012), the service sector has the lowest level of capital intensity, since services are intensive in the use of labour, but not in the use of machinery or equipment. Nayaar (2012) includes retail trade, insurance, hotels and restaurants as well as community services such as education.  Stingler (1956) outlines the main differences between the service sector and the manufacturing sector. Firstly, the main feature of services is intangibility of the product; people apply their time and knowledge to improve performance and productivity – consultancy, training, etc. Secondly, unlike manufacturing enterprises, service enterprises do not hold expensive inventory and they do not require physical production sites (e.g. production plants). For this reason, the service sector is given the lowest factor of capital intensity.

3.2 Hypothesis development 
To develop the hypothesis, the author has used the characteristics of capital intensive industry proposed by Bloom et al (1998). The main feature of capital intensive industry is that it requires high value investments in capital assets. Apart from expensive machinery needed for production of goods, the CI industry incurs high initial investments (e.g. production plants establishment). As it was mentioned in the related literature part, the capacity of enterprises to invest abroad has declined during the financial crisis of 2008 due to lack of free funding. Moreover the financial crisis is associated with a decrease in demand for consumer goods. The problem for a capital intensive enterprise is that if the producer faces a sharp decline in the demand for produced goods, the profits earned by the enterprise experience a sharp decrease as the initial investment cost cannot be reduced. Taking into account high investments needed to maintain the production, demand associated risks and lack of free funding in the crisis time, the author has developed the following hypothesis: 
H1:	A country with more capital-intensive industries, is confronted with a larger decrease in FDI in the period of 2007-2011


Expected coefficients 
On the basis of the related literature the author also hypothesizes the signs of the coefficients of control variables on the dependent variable. The expected signs of CI index and other control variables could be found in the table below:
	Control Variable 
	Dependent variable ln(FDIt+1/FDIt)

	CI index
	-

	GDP growth
	+

	Unemployment
	+

	Corporate Tax
	-

	Inflation 
	-

	Infrastructure
	+

	Openness 
	+

	Crisis (dummy)
	-



The author expects a negative relationship between capital intensity index of the host country and FDI. The main argument for the proposed relationship is that Capital Intensive industries require high value investments in capital assets (e.g. plants, machinery, research etc), but the capacity of enterprises to invest abroad has declined during the financial crisis of 2008 due to a lack of free funding. 
Similarly to Chartrabarti (2001), it is expected to find support for a positive relationship between the GDP growth of a host country and FDI, since on average, a growing economy should provide relatively better opportunities for making profit than the economies with low growth rate. 
The author expects a positive relationship between change in host country’s unemployment and the dependent variable, since the host country with high unemployment rate provides enterprises with potential workforce.  
Similarly to Kemsley (1998), Cassou (1998), it is expected to find support for a negative relationship between change in corporate tax and the dependent variable, since higher level of corporate tax of the host country would deter potential FDI. 
	It was suggested by Akinboade et al (2006) that low inflation level represents an economic stability in the country, however high inflation introduces certain level of uncertainty that negatively affects investor’s investment decision. For this reason it is expected to receive a negative relationship between change in inflation rate of the host country and FDI. 
	Similarly to Jordaan (2004), the author expects a positive relationship between change in infrastructure and dependent variable. It is also expected to obtain a positive relationship between change in trade openness and FDI inflows.



4. Data Description and Methodology 
4.1 Data description
The data of 47 countries for the period of 2007 - 2011 has been mainly collected from two sources (World Bank, OECD data library) and organized into a panel data format. The brief description of the used variables can be found in Table 4 of the Appendix. The data   descriptive statistics of individual samples is represented below. 
The Descriptive Statistics for the Period 2007 -2011

	
	 Mean
	 Median
	 Maximum
	 Minimum
	 Std. Dev.

	
	
	
	
	
	

	Change in FDI
	-0.17
	-0.06
	3.31
	-3.41
	0.96

	CI index
	0.37
	0.37
	0.67
	0.16
	0.08

	GDP growth 
	0.02
	0.02
	0.37
	-0.14
	0.04

	Change in Unemployment
	0.02
	0.01
	0.87
	-0.58
	0.18

	Change in Tax 
	-0.02
	0.01
	0.55
	-1.23
	0.18

	Change in Inflation 
	-0.01
	-0.01
	0.43
	-0.22
	0.06

	Change in Infrastructure
	-0.01
	-0.01
	0.43
	-0.22
	0.06

	Change in openness
	-0.04
	-0.05
	0.24
	-0.33
	0.10

	
	
	
	
	
	


 Dependent variable
The dependent variable is expressed using natural logarithm of FDIt/FDIt-1 - [ln(FDIt/FDIt-1)]. Such transformation gives the opportunity to track the percentage change in FDI between YEARt and YEARt-1 and defines decline with a negative sign and increase with a positive sign.  The initial variable, obtained from the World Bank database is – FDI, net inflows (% of GDP), scaling to GDP determines relative investment inflows across the states. The mean of change in FDI is (-0.17) with a standard deviation of (0.96). The maximum increase was determined for Italy in 2009, which is 3.31 times more if compared to the previous year. The largest decrease is determined for Cyprus, which is 3.41 times less if compared to 2009 year. 
Explanatory Variable
The explanatory variable CI index [CIindex] is calculated using the formula represented in part 3.1 on page 15. The main idea was to take corresponding turnover of each sector (Natural resource extraction, Manufacturing, Agriculture, Services) and multiply it by capital intensity factor, where Natural Resource extraction Sector is assumed to be  the most CI sector, while Service sector - the least CI sector. From the descriptive statistics it follows that the mean of CI index is (0.37) with the standard deviation of (0.08). The smallest CI index from the analyzed sample stands for Luxemburg (0.16, corresponds to 2009 year) and the highest for Azerbaijan (0.67, corresponds to 2010 year).
Before the regression analysis, the author compared the average CI indices and change in FDI of both countries (Luxemburg and Azerbaijan) during the period 2007-2011 and found an interesting regularity in the pattern between variables. The data suggests, that for Luxemburg (with an average CI index of 0.18 for the period 2007-2011) there was a light increase in FDI during the analyzed period. While for Azerbaijan (with an average CI index of 0.68 for the period 2007-2011) there was a constant decrease in FDI.
Control variables 
The traditional determinants were also obtained from the World Bank database and are used as control variables. Intuitively, the author expects that a change in FDI is influenced by change in traditional determinants. For this reason control variables are transformed in the following form: unemployment rate ln[UNEMPt/UNEMPt-1]; inflation rate ln[INFLATIONt/INFLATIONt-1]; corporate tax ln[TAXt/TAXt-1]; trade openness ln[OPENESSt/OPENESSt-1]; infrastructure proxy variable ln[INFRAt/INFRAt-1].  GDP growth [GDPgr] is measured as an annual percentage growth rate of GDP.
Crisis dummy
In order to represent the financial crisis 2008 in the regression model, the author of this study uses the dummy variable [CRISIS]. A recession indicator dummy is obtained from the National Bureau of Economic Research (NBER) database – 1 for recession, 0 otherwise. Using recession indicators it is possible to track the recession period for each country separately. For countries for which such data is not available, the neighbour state dummy variable is used as a proxy for the financial crisis impact. The crisis dummy is not included in the regression model with a year fixed effects, since year fixed effects already controls for unobservable events in time.


4.2. Research methodology
To test the hypothesis of this research, the author uses panel data regressions with time fixed effects applied to some of the regressions. A panel data set is the optimal approach to understand the change in FDI, because it allows for variations across countries and years. Time fixed effects explore the relationship between the explanatory and dependent variables cross-sectional within one year within a country and allow us to control for unobserved time-varying factors. To show reader the difference between regressions with fixed effects and without fixed effects, some regressions are performed using a recession dummy to control for country specific regression effects. The rationale for using fixed effects is that we assume that some unobserved factors (e.g. slowdown in economy, technological progress) in time may impact the explanatory or dependent variables. The equation for our fixed effects model is:

where
· Yit is the dependent variable ( Change in FDI), where i = country and t = year
· at  (i=1…N) are the time fixed effects
· Xit  represents explanatory variable CI index per year
· Yit-1 is lagged dependent variable
· B1 is the coefficient  of explanatory variable  
· Zit  represent the control variables ( Openness, GDP growth, Unemployment, Inflation, Infrastructure, Tax and Crisis)
· Bk represent coefficient of control variables, where k is the number of control variables (K=8).
· uit  is the error term  
The author performs several regressions with and without fixed effects and performs several robustness tests to check the validity of the analysis.

5. Data Analysis and Robustness checks.
Multicoliniarity
The problem of multicollinearity in the regression model is discussed by Verbeek (2012:44). The term multicolliniarity is used to define the situation when explanatory variables affecting the dependent variable are mutually correlated[footnoteRef:21]. Verbeek (2012:44) suggests that there is nothing wrong with including variables which are mutually correlated. However if explanatory variables are highly correlated (correlation coefficient is close to -1 or 1) it may be hard for the model to identify the individual effect of the correlated explanatory variables on the dependent variable. It can lead to an unreliable estimator with high standard errors and unexpected sign of magnitude. To investigate the correlation between the variables used in our regression model, the author of this study represents the correlation matrix (see Table 5 in the Appendix). To avoid multicolliniarity problem in the regression, the author performs different regressions with variables which are highly correlated, to see which regression explains the dependent variable best. The variables which are highly correlated are: GDP growth and change in unemployment with a correlation of (-0.48).  [21:  A good example of mutual correlation between explanatory variables is the wage model, when researchers include explanatory variables like age and experience, since it can be expected that older persons on average have more experience. In this study it could be the case, that OPENNESS is correlated with TAX, since higher tax may imply less openness. ] 

Data analysis
The author has performed four regression models which covered the period of 2007-2011. The author also performs regressions which cover pre-crisis period, which should serve as an additional robustness check for this study (see page 27).
Regressions (1) and (2) on page 25 are performed without year fixed effects. The first regression includes correlated variable GDP growth. The second regression includes correlated variable of change in unemployment. Regressions (3) and (4) are performed with fixed year effects and constructed in the same manner – regression (3) includes GDP growth and regression (4) includes change in unemployment. 

Regression Results: Coefficients and Standard Errors 
	The Dependent Variable, Y = ln(FDIt/FDIt-1)
Period 2007-2011

	VARIABLE
	(1)
	(2)
	(3)
	(4)

	Lagged Y
	-0.49***
(0.06)
	-0.51***
(0.10)
	-0.49***
(0.09)
	-0.49***
(0.09)

	CI index
	-0.51
(0.64)
	-0.24
(0.61)
	-0.06
(0.65)
	-0.05
(0.62)

	GDP growth
	0.02
(0.01)
	-
	0.01
(0.01)
	-

	Unemployment
	-
	-1.01
(0.54)
	-
	-0.71
(0.54)

	Tax
	-0.06
(0.20)
	-0.15
(0.20)
	-0.14
(0.19)
	-0.17
(0.19)

	Inflation
	0.09
(0.07)
	0.06
(0.08)
	0.09
(0.11)
	0.09
(0.10)

	Infrastructure
	0.54
(0.66)
	0.40
(0.64)
	0.63
(0.67)
	0.54
(0.65)

	Openness
	-0.60
(0.76)
	-0.37
(0.70)
	-0.11
(0.76)
	0.04
(0.70)

	Crisis
	-0.14
(0.12)
	-0.10
[bookmark: _GoBack](0.09)
	-
	-

	Number of observations
	209
	209
	209
	209

	Number of countries
	47
	47
	47
	47

	R-squared
	0.23
	0.25
	0.28
	0.30

	Adjusted R-squared
	0.21
	0.22
	0.24
	0.26

	Country fixed effect
	No
	No
	No
	No

	Year Fixed effect
	No
	No
	Yes
	Yes

	Akaike Information Criterion
	2.58
	2.55
	2.53
	2.52

	Durbin-Watson 
	1.99
	1.92
	1.97
	1.93

	F-Test
Prob(F-statistics)
	7.79
0.00
	8.56
0.00
	7.62
0.00
	7.26
0.00

	Panel data regressions are including the intercept and robust standard errors (white diagonal).
*significant at 10%
**significant at 5%
***significant at 1%



To understand how well the estimated regression lines fit the observations, the author uses a measure for the goodness-of-fit, which is R-squared. It allows us to determine what proportion of the sample variance of the dependent variable is explained by the model. However as suggested by Verbeek (2012:22), adjusted R-squared is more reliable, since it punishes for the inclusion of the additional explanatory variables which have no explanatory power and for this reason do not automatically increase when additional regressors are added to the model. According to the results the highest proportion of 26 % of the sample variation in Foreign Direct Investment is explained by the model (4) and the lowest of 21 % is explained by the model (1).  
An alternative criterium used by researchers to select a set of regressors is Akaike’s Information Criterion (AIC). Proposed by Akaike (1973), AIC can be used to compare models. The model with the lowest value of AIC is considered the ‘best’ model among all models specified for the data at hand. The minimum value of AIC (2.52) has been received in regression (4).
In model selection, both measures (Adjusted R-squared and AIC) suggest that the regression (4) is preferred over regressions (1), (2) and (3).

	None of the obtained coefficients in the four regression models are statistically significant, apart from the lagged dependent variable, which is significantly negatively related to the dependent variable. There is not much difference between the obtained signs of the coefficients in all four regression models. The only difference is for OPENNESS coefficient which has positive sign in regression (4) and negative in regression (1), (2) and (3). The obtained signs of CI INDEX and TAX are negative as predicted earlier, while GDP GROWTH and INFRASTRUCTURE have positive signs as predicted earlier. UNEMPLOYMENT has a positive sign, while INFLATIION has a negative sign that is different from the expected. 

	On the basis of the obtained coefficient signs of the regression (4) we can say that CI index is negatively related to a change in FDI, thus if the values of CI index increases, the FDI level decreases. The obtained result supports the previously proposed hypothesis: a country with more capital-intensive industries is confronted with a larger decrease in FDI in the period of 2007-2011, but is insignificant.
	The change in openness is positively related with the change in FDI, a relationship supported in Charkrabarti (2011), thus a movement towards trade openness, is associated with a movement towards increased levels of FDI, or a smaller decrease in FDI. The same holds for change in infrastructure and inflation.
	The change in tax is negatively related to the change in FDI, thus if there is an increase in tax then the country is confronted with a larger decrease in FDI. The finding is a supported by Kemsley (1998), Cassou (1998). The same holds for Unemployment.

Robustness Check
To check whether the fixed effect model is applicable to this study the author uses the Hausman specification test. The test compares the fixed versus random effects under the null hypothesis that the individual effects are uncorrelated with the error regressor in the model (Hausman 1978). If the null hypothesis is rejected, a random effects model produces biased estimators. When Hausman specification test was performed, the results (p-value = 0.00, the H0 for random effects is rejected) suggested the use of fixed effects.
The author also looks at the F-test, a joint test of significance of regression coefficients. It tests for the joint hypothesis that all coefficients, except the intercept, are equal to zero. In the case of our four regression models we reject the null hypothesis that all coefficients are equal to zero.
To test for heteroskedasticity, Berry and Feldman (1985) suggest doing a visual inspection of residuals plotted against fitted values or to plot the residuals versus one of the independent variables (X) included in the equation.  It appeared that the residuals are not the same size for all values of X and implied the presence of heteroskedasticity. In order to deal with the problem of heteroskedasticity in the regression model, the author uses heteroscedasticity-consistent standard errors (White standard errors).
Since panel data specification includes time series, the author finds it important to test for autocorrelation. Autocorrelation arises when the assumption of no-serial correlation is violated, meaning that the error terms of two different periods may be related.  To check if there is presence of autocorrelation in the model, the author uses the Durbin- Watson test (1950). A value of DW close to 2 indicates that the first-order autocorrelation coefficient p is close to zero and there is no first order autocorrelation. If DW is ‘much smaller’ than 2, this is an indication for positive autocorrelation. To deal with autocorrelation the author used White standard errors and included the lagged dependent variable as suggested by Verbeek (2012:125). 
As an additional robustness check, the author has performed the same regression models which cover the pre-crisis period, from 2001 till 2007. Regressions can be found in Table 6 of the Appendix. Regression (4) and (3) with the largest adjusted R-square and smallest AIC show that capital intensity index is positively related to change in FDI in pre-crisis period. This finding can serve as additional support for the proposed hypothesis. Thus, when countries’ economies do not experience difficulties associated with the recession and enterprises have free funds at their disposal to invest, then countries with a higher capital intensity index on average could expect higher inflows of foreign direct investments.


5. Conclusion.
Given that there are differences in industrial composition between countries and some economic sectors are more capital intensive than others, the purpose of this study was to analyze whether countries with more capital-intensive industries experienced a larger decrease in FDI in the period of 2007 – 2011.  In order to reflect the industrial composition, the author has developed a capital intensity index. The CI index has accounted for four main industries, these were: natural resources industry, manufacturing, agriculture and service industry. 
To develop the main hypothesis, the author has used characteristics of the capital intensive industry proposed by Bloom et al (1998). Taking into account that capital intensive industry requires high value investments in capital assets, but sources of finance during the financial crisis are bounded, the author has hypothesized that a country with more capital-intensive industries is confronted with a larger decrease in FDI in the period of 2007-2011. The obtained results lend support to the proposed hypothesis. The CI index of the country is negatively associated with the FDI in the period of the financial crisis of 2008, but is not significant. Thus, the author concludes that countries where the industrial composition mainly consists of capital intensive industries should on average experience a higher decrease in FDI during the period of 2007-2011 when compared to countries where the industrial composition is less capital intensive. 
	In addition to the main results, this study suggests that the change in openness is positively related to the change in FDI for the period of 2007-2011, but is statistically insignificant. This relationship is supported by Charkrabarti (2011). The same holds for change in infrastructure. The finding is supported by Jordaan (2004), who suggests that good quality and developed infrastructure enhances the productivity of investments in a host country and therefore stimulates FDI flows towards the host country.
	
Change in tax is insignificantly negatively related to change in FDI during the period of 2007-2011, thus if there is an increase in tax then the country is confronted with larger decrease in FDI. The finding is supported with Kemsley (1998), Cassou (1998). The same insignificantly positive relationship holds for change in unemployment and change in FDI. While the coefficient of tax was obtained as expected, the author did not expect change in unemployment to be positively related to change in FDI. Perhaps, the increase in unemployment rate (especially among youth unemployed) may indicate instability in the state. The result finds support with Azeng and Yogo (2013), who suggest that large rate of youth unemployment makes countries unstable in general and thus more prone to armed conflict. 
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Appendix
Table 1.Traditional Determinants of FDI in Related Literature  
	DETERMINANTS OF FDI
	INSIGNIFICANT
	NEGATIVE
	POSITIVE

	
GDP
	
Hausmann and  Fernandez-Arias (2000)
	
Jaspersen, Aylward, and Knox (2000)
-  Non-market seeking FDI, therefore local demand is less relevant.
	
Romily et al (1997)
Jordaan (2004)
Lipsey (1999)
Frey and Scneider (1985)
-  Market seeking FDI, local market place an important role in production set up.


	Openness
	
	Buskley and Casson (1981)
- When investments are export-oriented and use host country as a resource provider
	Buskley and Casson (1981)
Hausmann and Fernandez-Arias (2000)
- when investments are market-seeking


	Political instability
	Hausmann and Fernandez –Aris (2000)
	Schneider and Frey (1985)
Kiat (2007)
Akinboade et al (2006)
	

	Labor Cost
	
	Shneider and Frey (1985)
Loree and Guisinger 
(1995)
	

	Taxes and tariffs
	Markowski (1995)
Porcano and Price (1996)
Morriset (2003)
- No effect of corporate tax 

	Kemsley (1998)
Cassou (1998)
Ederveen (2003)
- Corporate tax effect
	

	Infrastructure
	Asiedu (2002)
	 
	Jordaan (2004)
Wheeler and Moody (1992)
- Good infrastructure increases the productivity




Table 2. Capital Intensity Factor of Industry Sectors and References 
	Main Sector
	Included Subsectors
	References
	Capital Intensity Factor

	
Natural Resource Extraction Sector

	
Mining, Gas, Oil, Shale, Peat extraction; Electricity, Water
	
Bloom et al (1998)
Nayyar (2012)
Szirmai et al (2013)
	4

	
Manufacturing Sector
	
Goods Manufacturing: cars, electronics, clothing and textiles etc.
 
	
Bloom et al (1998)
Nayyar(2012)
Szirmai et al (2013)
	3

	Agriculture  sector 
	Cultivation of crops, Forestry, Fishing, Hunting

	Szirmai et al (2013)
Schdhuber et al (2009)
	2

	
Service sector 
	
Banking, Financial, Real-estates services,  Retail trade (including  hotels and restaurants), Wholesale, health care  

	
Nayyar (2012)
Stingler (1956)
	1



















Table 3. Countries and Average CI Indexes 
	Average CI index of industrial composition over the period of 2007-2011

	
Armenia
	
0.47
	
Luxembourg
	
0.18

	Australia
	0.32
	Malta
	0.39

	Austria
	0.36
	Mexico
	0.41

	Azerbaijan
	0.68
	Moldova
	0.24

	Belarus
	0.51
	Mexico
	0.41

	Belgium
	0.28
	Moldova
	0.24

	Bolivia
	0.45
	Netherlands
	0.30

	Brazil
	0.35
	New Zealand
	0.31

	Canada
	0.36
	Norway
	0.44

	China
	0.54
	Philippines
	0.42

	Colombia
	0.41
	Portugal
	0.30

	Cyprus
	0.24
	Poland
	0.38

	Czech Republic
	0.43
	Russian Federation
	0.41

	Denmark
	0.29
	South Africa
	0.36

	Egypt, Arab Rep.
	0.45
	Singapore
	0.35

	Estonia
	0.35
	Slovenia
	0.39

	Finland
	0.37
	Spain
	0.32

	France
	0.25
	Sweden
	0.33

	Germany
	0.36
	Switzerland
	0.11

	Iceland
	0.32
	Tajikistan
	0.39

	India
	0.38
	Turkmenistan
	0.57

	Indonesia
	0.55
	Turkey
	0.36

	Ireland
	0.38
	Ukraine
	0.40

	Italy
	0.33
	United Kingdom
	0.27

	Japan
	0.34
	United States
	0.25

	Kazakhstan
	0.46
	Uzbekistan
	0.42

	Kyrgyz Republic
	0.38
	Venezuela, RB
	0.55






Table 4. Variable Description & Source
	Variables
	Brief Description
	Source

	
Dependent Variable 
Change in FDI,
 [ln(FDIt/FDIt-1)]
	
Obtained by transformation techniques:  )
	
World Bank


	Main Explanatory variable
CI Index, [CIindex] 
	Calculated using the following formula:

	World Bank


	Crisis Dummy
	Used as 2008 recession indicator and takes value 1 for recession and 0 otherwise.
	NBER database

	Control Variables
	
	

	GDP growth [GDPgr]
	Measured as an annual percentage growth rate of GDP.
	World Bank

	
Unemployment
 Ln[UNEMPt/UNEMPt-1]

	
Expressed as a percentage of total unemployed in current year in comparison to previous year.

	World Bank


	Corporate Tax 
Ln[TAXt/TAXt-1]

	Taxes on profits of corporations and enterprises in the current year in comparison to previous year. 
	World Bank


	
Inflation 
Ln[INFLt/INFLt-1]

	
Annual consumer prices inflation rate in current year in comparison to previous year.
	
World Bank


	Openness 
ln[OPENNESt/OPENESSt-1]
	Measured as the sum of exports and imports relative to GDP in current year in comparison to previous year.  
	World  Bank

	
Infrastructure 
ln[INFRAt/INFRAt-1]
	
Measured as a number of telephone line per hundred people in current year in comparison to previous year.
	
World Bank





Table 5. Correlation Matrix 
Dependent Variable: Change in FDI – ln(FDIt/FDIt-1)
	
	
	
	
	
	
	
	
	
	

	
	Change in FDI (Y)
	CI index
	GDP growth
	Unemployment
	Tax
	Inflation
	Infrastructure
	Openness
	Crisis

	Change in FDI (Y)
	 1.00
	
	
	
	
	
	
	
	

	CI index
	 0.015
	 1.00
	
	
	
	
	
	
	

	GDP growth
	 0.08
	 0.04
	 1.00
	
	
	
	
	
	

	Unemployment
	-0.09
	-0.12
	-0.48
	 1.00
	
	
	
	
	

	Tax
	 0.05
	 0.02
	 0.11
	-0.10
	 1.00
	
	
	
	

	Inflation
	 0.02
	-0.01
	 0.14
	-0.15
	 0.01
	 1.00
	
	
	

	Infrastructure
	 0.03
	 0.22
	 0.19
	-0.02
	 0.02
	-0.08
	 1.00
	
	

	Openness
	 0.01
	-0.09
	-0.15
	 0.09
	 0.01
	 0.09
	 0.04
	 1.00
	

	Crisis
	-0.07
	-0.15
	-0.19
	 0.14
	-0.07
	 0.08
	-0.03
	-0.08
	 1.00
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	The Dependent Variable, Y= ln(FDIt/FDIt-1)
Period 2001-2007

	VARIABLE
	(1)
	(2)
	(3)
	(4)

	Lagged Y
	-0.48***
(0.06)
	-0.47***
(0.06)
	-0.53***
(0.06)
	-0.52***
(0.06)

	CI index
	-0.60
(0.80)
	-0.04
(0.66)
	0.25
(0.76)
	0.09
(0.71)

	GDP growth
	0.05**
(0.02)
	-
	0.02
(0.02)
	-

	Unemployment
	-
	-1.23**
(0.39)
	-
	-0.28
(0.43)

	Tax
	0.50
(0.35)
	0.47
(0.36)
	0.09
(0.34)
	0.10
(0.39)

	Inflation
	0.11*
(0.07)
	0.12*
(0.07)
	0.03
(0.07)
	0.04
(0.07)

	Infrastructure
	-0.23
(0.91)
	0.37
(0.89)
	0.55
(0.82)
	0.76
0.91

	Openness
	1.11**
(0.54)
	1.06*
(0.25)
	1.11**
(0.54)
	1.07**
(0.56)

	Number of observations
	267
	267
	267
	267

	Number of countries
	47
	47
	47
	47

	R-square
	0.25
	0.26
	0.36
	0.36

	Adjusted R-squared
	0.23
	0.24
	0.33
	0.33

	Country fixed effect
	No
	No
	No
	No

	Year Fixed effect
	No
	No
	Yes
	Yes

	Akaike Information Criterion
	2.52
	2.52
	2.40
	2.40

	Durbin-Watson 
	2.14
	2.16
	2.15
	2.14

	F-Test
Prob(F-statistics)
	12.37
0.00
	12.7
0.00
	12.03
0.00
	11.9
0.00

	Panel data regressions are including the intercept and robust standard errors (white diagonal).
*significant at 10%
**significant at 5%
***significant at 1%


Table 6. Regression Results: Coefficients and Standard Errors
Sweden 	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	9.6584160001348955	4.9452127140838256	4.9364108227608394	1.5915007998850457	3.3467928974900287	5.4786069919886407	5.6796371771538032	9.601953058768844	8.5343634553494319	2.2254788345381824	0.44888521413957355	0.514533670765704	Kazakhstan	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	7.0113987364755621	12.797537054845726	10.513697990742354	6.7848791626731533	9.633950905161468	4.4571114438521828	9.3960559263876728	11.419029714777853	12.603928966774918	12.380583417791376	5.0361353926397623	7.5972679791673627	Russian Federation	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	1.0451063553985978	0.89636713350329023	1.0029055664332651	1.8492300277150906	2.6131869102690959	2.0298536266700578	3.7977108892370106	4.2989499248351404	4.5026981758917524	2.992120052853581	2.8308234836704123	2.9005332186973458	India	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	0.75202444618175379	1.1077840160241645	1.0737360822367179	0.69907050394873893	0.79980768566568261	0.87140690440743152	2.1102903148137164	2.0366300880613051	3.5459883924384772	2.6059829584180982	1.6013060153078902	1.9488397716410701	
FDI, net inflows ( % of GDP)
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