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Abstract

This study examined the global structure of foreign direct investment (FDI) networks using data
from 193 countries for 2016 and 2021. The study analyzes the overall structure of FDI networks,
countries’ centrality, and their positions within the international investment system.
Furthermore, principal component analysis (PCA) was employed to construct a composite
index for evaluating countries’ positions within the network. Based on this index, the analysis
identified the most suitable potential investment partners and alternative partners, with
particular emphasis on Iran. The results indicated a core—periphery structure in the global FDI
network. The United States, the Netherlands, Luxembourg, Germany, the United Kingdom,
France, Japan, Switzerland, Ireland, and Canada occupy central positions within the network
and achieve high composite index scores, identifying them as the world’s leading investors.
However, in the case of Iran, the constraints imposed by international sanctions and existing
political relations necessitated a more context-specific approach. Accordingly, three scenarios
were developed based on the severity of sanctions, with the aim of enabling Iran to leverage
regional and global capacities to attract foreign investment and promote economic
development.

Introduction
The formation and accumulation of capital are among the fundamental prerequisites for
economic development. In general, investment is one of the most important factors contributing
to the expansion of national production. A lack of capital, together with the need for new
technologies and technical knowledge, has led developing countries to seek ways to attract
foreign investment. In this context, foreign direct investment (FDI) is one of the most important
sources of international finance. In addition to supplementing domestic capital, FDI can
contribute to the transfer of technology and managerial expertise, as well as the development
of human capital.

In recent decades, economic globalization and trade liberalization have intensified
competition among developing countries to attract FDI. In this context, Iran enjoys considerable
potential, including its strategic geographic location, abundant natural resources, and young and
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educated labor force. However, the country’s position within the global FDI network remains
relatively weak.

The present study aimed to examine investment flows within the global FDI network in order
to identify the countries that play the most significant roles in the expansion of international
investment. Focusing on the case of Iran, the analysis sought to evaluate countries’ positions in
the network and identify the most suitable investment partners and potential alternatives.

Materials and Methods

To construct an FDI network, this study used outward FDI data from 193 countries for the years
2016 and 2021. Network theory was used to analyze the relationships between countries. The
analysis also examined the indicators related to the structure of the network, including the core—
periphery structure. Then, principal component analysis (PCA) was employed to construct a
composite index based on out-degree centrality, PageRank, and hub centrality, which helped
identify the best investors. Finally, the cosine similarity method was applied to identify alternative
investors.

Results and Discussion

The results for out-degree centrality indicated that the United States, the Netherlands,
Luxembourg, Germany, and the United Kingdom recorded the highest out-degree values in both
years. These findings revealed an asymmetric distribution of outbound power within the FDI
network, whereby a limited number of countries control a substantial share of cross-border
investment flows. This underscores their role as major capital exporters and key actors in the
allocation of global financial resources. From an economic standpoint, the concentration of
outbound power in these countries reflects their strong institutional superiority, deep financial
markets, and the presence of large multinational corporations.

Regarding PageRank centrality, the Netherlands, Italy, China, the United States, and Thailand
ranked among the top five countries in both years examined. As a measure of structural influence,
PageRank identifies countries that occupy positions along the main pathways of capital
circulation and are connected to highly influential nodes. The results indicated that a relatively
stable group of countries maintained high rankings in both years, suggesting the persistence of
influence patterns within the global investment network.

From an economic perspective, a high PageRank score indicates high-quality connections,
meaning that a country is not only active in terms of investment flows but is also connected to
countries with strong financial and technological capabilities. Such a position can facilitate greater
knowledge spillovers, more stable access to financial resources, and deeper integration into global
value chains. Therefore, PageRank centrality can be viewed as an indicator of connection quality
within the network, complementing volume-based measures of network position.

With regard to hub centrality, Luxembourg, the United States, the Netherlands,
Germany, and the United Kingdom exhibited the highest values. This index measures a
country’s ability to connect with highly influential nodes in the network and reflects its
role in shaping investment routes. According to the findings, the countries with advanced
financial systems and prominent intermediary roles in the circulation of capital tend to
record higher values for this indicator.

The results indicated a core—periphery structure in the FDI network. A network is
characterized as core—periphery when a relatively small number of highly influential
nodes account for a large share of transactions, while most other members have limited
mutual connections and remain only sparsely linked to one another. This structure implies
that the majority of network members rely primarily on the resources, financial
capabilities, and attractiveness of a small number of core countries. The core of the
network comprised 28 countries, most of which ranked highly in terms of out-degree
centrality, PageRank, and eigenvector centrality. This finding demonstrated that the
power structure of the global investment network is shaped by persistent institutional and
structural factors. Furthermore, on the basis of a composite index, the top 20 investor
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countries and alternative countries were identified. With regard to Iran, three scenarios
were considered based on the continuation, easing, or intensification of sanctions.

Conclusion

FDI is one of the key sources of financing for economic growth. It generates a wide range of
spillover effects across various dimensions, including technological advancement, the adoption
of modern management practices, and productive capital formation. Moreover, the FDI network
exhibits a core—periphery structure. To enhance their FDI performance, countries should
strengthen their relationships with the world’s leading investors, including the United States, the
Netherlands, Luxembourg, Germany, the United Kingdom, France, Japan, Switzerland, Ireland,
and Canada. These countries exhibit both high investment volumes and high-quality investment
linkages, maintaining strong connections with other countries that themselves occupy favorable
positions within the network. Furthermore, given the sanctions imposed on Iran, there are three
alternative investment scenarios reflecting different assumptions regarding the continuation,
easing, or intensification of sanctions.

Keywords: Best Investor, Principal Component Analysis Method, Foreign Direct Investment,
Composite Index, Complex Network
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1 Afghanistan, Islamic Rep. of 57 Eswatini, Kingdom of 113 Micronesia, Federated States of'
2 Albania 58 Ethiopia, The Federal Dem. Rep. of 114 Moldova, Rep. of
3 Algeria 59 Fiji, Rep. of 115 Monaco

4 Andorra, Principality of 60 Finland 116 Mongolia

5 Angola 61 France 117 Montenegro

6 Antigua and Barbuda 62 Gabon 118 Morocco

7 Argentina 63 Gambia, The 119 Mozambique, Rep. of
8 Armenia, Rep. of 64 Georgia 120 Myanmar

9 Australia 65 Germany 121 Namibia

10 Austria 66 Ghana 122 Nauru, Rep. of

11 Azerbaijan, Rep. of 67 Greece 123 Nepal

12 Bahamas, The 68 Grenada 124 Netherlands, The
13 Bahrain, Kingdom of 69 Guatemala 125 New Zealand

14 Bangladesh 70 Guinea 126 Nicaragua

15 Barbados 71 Guinea-Bissau 127 Niger

16 Belarus, Rep. of 72 Guyana 128 Nigeria

17 Belgium 73 Haiti 129 North Macedonia, Republic of
18 Belize 74 Honduras 130 Norway

19 Benin 75 Hungary 131 Oman

20 Bhutan 76 Iceland 132 Pakistan

21 Bolivia 77 India 133 Palau, Rep. of

22 Bosnia and Herzegovina 78 Indonesia 134 Panama

23 Botswana 79 Iran, Islamic Rep. of 135 Papua New Guinea
24 Brazil 80 Iraq 136 Paraguay

25 Brunei Darussalam 81 Ireland 137 Peru

26 Bulgaria 82 Israel 138 Philippines

27 Burkina Faso 83 Italy 139 Poland, Rep. of
28 Burundi 84 Jamaica 140 Portugal

29 Cabo Verde 85 Japan 141 Qatar

30 Cambodia 86 Jordan 142 Romania

31 Cameroon 87 Kazakhstan, Rep. of 143 Russian Federation
32 Canada 88 Kenya 144 Rwanda

33 Central African Rep 89 'Kiribati' 145 Samoa

34 Chad 90 Korea, Dem. People's Rep. of 146 San Marino, Rep. of
35 Chile 91 Korea, Rep. of 147 S8o Tomé and Principe, Dem. Rep. of
36 China, P.R.: Mainland 92 Kuwait 148 Saudi Arabia

37 Colombia 93 Kyrgyz Rep. 149 Senegal

38 Comoros, Union of the 94 Lao People's Dem. Rep. 150 Serbia, Rep. of

39 Congo, Dem. Rep. of the 95 Latvia 151 Seychelles

40 Congo, Rep. of 96 Lebanon 152 Sierra Leone

41 Costa Rica 97 Lesotho, Kingdom of 153 Singapore

42 Cote d'lvoire 98 Liberia 154 Slovak Rep

43 Croatia, Rep. of 99 Libya 155 Slovenia, Rep. of
44 Cuba 100 Liechtenstein 156 Solomon Islands
45 Cyprus 101 Lithuania 157 Somalia

46 Czech Rep 102 Luxembourg 158 South Africa

47 Denmark 103 Madagascar, Rep. of 159 South Sudan, Rep. of
48 Djibouti 104 Malawi 160 Spain

49 Dominica 105 Malaysia 161 Sri Lanka

50 Dominican Rep 106 Maldives 162 St. Kitts and Nevis
51 Ecuador 107 Mali 163 St. Lucia

52 Egypt, Arab Rep. of 108 Malta 164 St. Vincent and the Grenadines
53 El Salvador 109 Marshall Islands, Rep. of the 165 Sudan

54 Equatorial Guinea, Rep. of 110 Mauritania, Islamic Rep of 166 Suriname

55 Eritrea, The State of 111 Mauritius 167 Sweden

56 Estonia, Rep. of 112 ‘Mexico' 168 Switzerland




169 Syrian Arab Rep.

170 Tajikistan, Rep. of
171 Tanzania, United Rep. of
172 Thailand

173 Timor-Leste, Dem. Rep. of
174 Togo

175 Tonga

176 Trinidad and Tobago
177 Tunisia

178 Turkiye, Rep of

179 Turkmenistan

180 Tuvalu

181 Uganda

182 Ukraine

183 United Arab Emirates
184 United Kingdom

185 United States

186 Uruguay

187 Uzbekistan, Rep. of
188 Vanuatu

189 Venezuela, Rep. Bolivariana de
190 Vietnam

191 Yemen, Rep. of

192 Zambia

193 Zimbabwe
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