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INTRODUCTION 
International collaboration plays an important role in fostering high-quality knowledge 
production (Royal Society 2011). A central element in the scientific collaboration process is 
mobility, which serves to both strengthen the scientific capacity of the countries and benefit the 
scientific careers of individual researchers (OECD 2008; Scellato et al., 2015). Whereas the 
analysis of collaboration and mobility focus on the more advanced countries (e.g., those 
included in OECD surveys), many countries fall outside this taxonomy and are understudied. 
To understand the global system of science, we must move from an elitist to comprehensive 
analysis of collaboration and migration. Furthermore, we must take into account not only a 
single lens—typically, collaboration—but other mechanisms whereby links are established 
between countries.  
 
The use of bibliometric data provides an opportunity to conduct systematic analyses of mobility 
at the global level which taken into account the full participation of authors (Moed and Halevi 
2014; Sugimoto, Robinson-Garcia, and Costas, 2016). Initial studies have begun to analyse 
mobility in this fashion, but have failed to examine the relationship between this novel indicator 
and established indicators such as collaboration. The present study attempts to depict the 
relationship between these indicators, taking into account the scientific capacity of countries. 
Specifically, we aim to address two questions: 
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(1) What is the relationship between the percentage of mobile researchers in a country and 
the percentage of internationally co-authored publications? Does this relationship vary 
by the scientific and economic capacity of the country? 

(2) What is the relationship between the number of countries with which a country has 
collaborative publications and the number of countries with which a country has 
mobility links? Does this relationship vary by the scientific and economic capacity of 
the country? 

 
We hypothesize that mobility and collaboration will increase linearly for all countries. 
Furthermore, we hypothesize that the more resources available in a country (both scientific and 
economic) the greater the likelihood of attracting foreign partners and mobilizing human 
capital. We anticipate, therefore, that the main partners for all groups will be the most 
scientifically advanced countries. 
 
DATA AND METHODS 
Data were retrieved from Web of Science database for the period 2008-2015, considering only 
authors that have at least two publications and for whom this period represents the date of first 
publication. A total of 3,521,797 individual authors were identified and disambiguated using a 
large-scale algorithm developed by Caron and van Eck (2014). All document types were 
considered. Nation-to-nation links were collected based on 14,097,939 distinct publications. 
County affiliations were extracted and cleaned, resulting in 213 unique counties. We then 
enriched this data by adding other classifications: specifically, income level as a proxy of 
economic capacity of countries (World Bank, 2016) and the Scientific and Technological 
Capacity Index (S&T index) as a proxy of scientific capacity, which split countries into four 
groups: advanced (22); proficient (24); developing (22) and lagging (80) (Wagner et al., 2001)  
 
We consider as mobility an author who was associated with more than two countries during 
their career, regardless of the type of affiliation (e.g., migration or co-affiliation). Full counting 
was used to calculate the following country-level indicators: total number of publications per 
country, total number of mobile researchers per country, number of international publications, 
number of mobile researchers per country, percentage of publication in international 
collaboration (% international collaboration), percentage of individuals linked to countries (% 
mobile authors), number of countries involved in collaboration (#collaboration countries), and 
number of countries involved in mobility (#mobility countries) (Table 1). We calculate for the 
last four indicators the ranking of countries both from within group (i.e., advanced, proficient, 
developing, and lagging) as well as the global rank.Table 3-Appendix depicts these rankings to 
provide evidence of the disparity between collaboration and mobility and to draw attention to 
the problematic nature of relying on a single indicator of the international placement of 
countries. For simplicity in the paper, we present only the comparative percentages of 
collaboration and mobility. For example, 33% of the publications from the US are 
internationally co-authored and 9.8% of researchers in the US are mobile. This would is 
presented as (33-9.8%). In a similar way, the United States collaborates with 212 countries and 
has mobile authors associated with 189 countries. This is presented as (212-189). 
 
RESULTS 
 
Overview of collaboration and mobility distributions 
At the global level, there is no significant relationship between the percent of collaboratively 
authored international publications and the percent of mobile researchers (Figure 1a). However, 
there is a strong size-dependence to the relationship: the more prolific countries (i.e., those with 
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more than 1000 publications) show a significant relationship (r2 = 0.72) between the percent of 
mobile researchers and the percent of international collaborations (Figure 1c). This is in stark 
contrast to those countries with less than 1000 publications: these countries are characterized 
by universally high degree of international collaboration, but with high variance in terms of the 
proportion of mobile authors (Figure 1d). At the global level, there is a significant relationship 
(r2 = 0.87) between the number of countries with which a country is engaged in collaborative 
publications and number of countries with which a country has established mobility links 
(Figure 1b). 

 
Figure 1: Correlation between percent of mobile authors and percent of internationally 

co-authored publications for (a) all countries, (c) countries with more than 1000 
publications and (d) countries with less than 1000 publications, and (b) number of 

countries with which a country has established mobility links by the number of 
countries with which that country has collaboration co-authored publications 

 

 
 
 

In order to further explore the mechanisms underlying the relationship between international 
mobility and collaboration, we divide countries into four different groups according to their 
S&T index.  Table 1 shows the mean average for the indicators (left) and the Pearson correlation 
coefficient (right). The figures in the appendices fitting the model for each group display a 
typical “banana shape” pattern. On average, proficient countries have the lowest proportion of 
mobile authors (13.68%), in contrast to the lagging ones (34.55%). At the same time, proficient 
and advanced countries collaborate to a lesser extent than developing and lagging. Whereas 
proficient and advanced countries publish roughly half of their production with international 
partners, developing and lagging countries collaborate in more than 61-81% of their 
publications.   
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However, these collaborations take place with a smaller number of countries than in the 
advanced countries, showing a negative correlation between the share of international papers 
and number of collaborator countries (r2 = - 0.85) and, to a lesser extent (r2 = - 0.68), in countries 
with mobility links. In all cases, the number of countries with mobility relationships is fewer 
than the collaborative partnerships. While the advanced countries have mobility with almost 
the 68% of their collaborators partners, reaching on average more than 126 countries, proficient 
countries have a presence in 49% of collaborators countries (80 out of 163 countries), the 
developing in 36% (50 out of 140 countries) and the lagging only in 29% (36 out of 125 
countries). This suggests that the size matters as well as the scientific capacities of countries in 
reaching partners. This may explain the high correlation (r2 = 0.99) between percentage of 
international papers and mobile authors (Table 1-right). The smaller the country, the more 
dependence is demonstrated on both mobility and collaboration; whereas the lower rates of 
mobility and collaboration of advanced countries may provide evidence of their autonomy and 
capacity to retain human capital.  

 
Table 1. Mean average of mobile authors and international publications, and number of 

countries in collaboration and mobility (left), Pearson coefficient (right). 

  
 
Table 2 examines the degree to which countries exhibit homophily in collaboration and 
mobility. Considering all the possible mobile authors at the worldwide level (column Total), 
the advanced countries were associated with 67%, followed by proficient countries (about 
20%), with a minor representation from developing (5.8%) and lagging (6.7%) countries. The 
pattern is similar in international collaboration: around 64% of international papers are co-
authored with advanced countries, 23% with proficient and the patterns of developing and 
lagging countries are inverted in relation to mobility. The advanced countries are the main 
partners in mobility for all groups, especially for the proficient and developing. The lagging 
countries also tend to share researchers among (11.57% and 13.32%, respectively). In 
collaboration, the developing and lagging countries show a larger dispersion in the preferences 
(or possibilities) of partners, while there is large concentration among advanced countries.  
 

Table 2. Distributions of international collaboration and mobility by group. 

 
 
 
Groups-specific analysis 
Nevertheless, the patterns of international collaboration and mobility present enormous 
variations within groups. The following figures (2-5) show the position of countries in the four 
indicators of Table 1 -left. In each figure, we provide the distributions of percentages of 
international collaboration (x-axis) and of mobile authors (y-axis) in the left, and the number 

S&T Index 
Groups

% international 
collaboration

%  mobile 
authors

# collaboration 
countries

# mobility 
countries

Advanced 51.40 16.65 186.64 126.41
Proficient 49.94 13.68 161.75 79.71
Developing 61.89 19.81 139.86 50.05
Lagging 81.85 34.55 125.40 36.38
World average 75.23 35.05 118.40 45.12

% international 
collaboration

%  mobile 
authors

# collaboration 
countries

# mobility 
countries

% international 
collaboration 1 0.99 -0.85 -0.78

%  mobile 
authors 0.99 1 -0.77 -0.68

# collaboration 
countries -0.85 -0.77 1 0.99
# mobility 
countries -0.78 -0.68 0.99 1

Advanced Proficient Developing Lagging Total Advanced Proficient Developing Lagging Total
Advanced 65.32 75.19 64.33 59.86 67.00 67.05 49.96 50.06 45.96 63.7
Proficient 22.01 14.58 17.74 13.21 19.61 22.67 27.76 20.06 29.88 23.1
Developing 5.54 5.22 6.36 5.77 5.77 4.93 10.26 10.93 10.91 6.29
Lagging 6.29 4.38 10.57 6.68 6.68 4.39 9.71 16.73 9.33 5.59

MOBILITY COLLABORATION
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of countries involved in collaboration (x-axis) and in mobility (y-axis) in the right. The central 
axes show the mean average of percentages and number of countries in each group. The colors 
refer to the income level: (green: high, blue: upper-middle, orange: low-middle and red: low) 
which allows us to observe the diversity of the economic level, and the position of each country 
with respect to the others with similar scientific capacities.  
 
In the group of scientifically advanced countries, the percentage of mobility ranges between 
6% - 22%, and in collaboration between 26%-77% (Figure 2-left). Switzerland and Iceland 
show the highest percentages in mobility and in collaboration, together with the Nordic 
countries, Belgium, and Austria, although the proportions are quite different (being always 
lower in co-affiliation than in collaboration).  Close to the average are UK, Canada, Australia, 
and France; whereas Japan, Taiwan, and South Korea show the lowest shares in both 
dimensions, followed by Russia and the Unites States. However, the USA collaborates and has 
co-affiliations with the maximum number of countries (Figure 2-right), followed by UK, and 
the countries mentioned above except Nordic countries and Austria. Different positions for 
Japan and Italy deserve mention: these countries reach a large number of countries in spite of 
their relative low percentages (especially for Japan) (in contrast with Iceland, Ireland, and 
Israel). While South Korea, Taiwan, and Russia remain above the mean average in both figures. 
Russia is the only country with upper-middle income among the scientifically advanced 
countries, all of them characterized by having a high-income level. 
 

Figure 2. Percentages (left) and number of countries (right) in international mobility 
and in collaboration among the scientifically advanced countries  

 
 
There are large variations of the between rates of collaboration and mobility for Finland (59-
16%), the Netherlands (57-21%), Germany (51-15.7%), Ireland (50-18%), Australia (50-18%), 
and Canada (50-17.7%) (with collaboration being higher than mobility in all cases). Across all 
countries, the larger variations show that the least balanced positions are in Russia (152-53), 
Finland (171-100), and Ireland (168-93). The rest of the countries head the global ranking 
suggesting a homogeneous balance in the number of countries with which they exchange 
knowledge and human capital. 
 
In the proficient group, the variety of income level increases and the number of partner’s 
countries decreases. Excluding Luxembourg—with the highest percentages in both 
dimensions—and and Cuba, the percentages of mobility ranges between 6%-26%, and in 
collaboration between 21%-64%. The biggest countries (in terms of publications) such as India 
and China show the lowest shares of mobility and collaboration together with Brazil. However, 
South Africa (a BRICS country) has larger shares in both dimensions, surpassing the average 
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of the group join in Singapore, New Zealand, Azerbaijan, Cuba, Estonia and, Portugal. 
Countries positioned below average come mostly from Eastern Europe, with the exception of 
Spain and Greece. Spain, the BRICS (except for Russia), Portugal, and New Zealand reach the 
largest number of partners.  
 

Figure 3. Percentages (left) and number of countries (right) in international mobility 
and in collaboration among the scientifically proficient countries 

 
 
Countries with the largest variation between collaboration and mobility proportions include 
Hungary (56-11%), Belarus (65-13%), South Africa (55-21%), Bulgaria (55-8%), Luxembourg 
(81-44%), Cuba (74-17%), and Singapore (59-26%). When examining number of partners, 
Cuba (145-42), Slovenia (139-66), Belarus (120-50), Bulgaria (156-54), Croatia (141-62), and 
Azerbaijan (124-51) demonstrate the highest difference between collaboration and mobility. 
 
In the group of developing countries, there are only tree countries with high-income levels 
(Chile, Kuwait, and Latvia), ten with upper-middle (blue), eight with low-middle income 
(orange), and Benin as low-income level. The group is mostly composed of Latin American 
and Middle Eastern countries. The percentages of publications and mobile authors are more 
disperse in the different areas of the graph than in previous groups, with values in mobility 
ranging between 6-43%, and in collaboration from 18-95%. Turkey and Iran have the lowest 
percentages of participation with international partners with the highest number of countries 
(96). In the number of countries, we can observe different patterns. Mexico, Chile, Egypt, and 
Pakistan collaborate with more than 150 countries and have mobility with more than 80. 
Colombia, Argentina, and Indonesia also are above average in both dimensions, in contrast to 
Venezuela, Costa Rica, Benin and Bolivia, which collaborate with more than 140 countries but 
only have mobility with 40 of them. Kuwait and Latvia have high wealth intensity, but are 
below the average (in contrast with countries such as Armenia, Egypt, and Pakistan.  
 
Regarding the difference in percentages, largest differences are observedin Turkmenistan (95-
22%), Pakistan (44.8-20%), Moldova (80-13%), and Egypt (54-25%). Difference in number of 
countries are highest in Uzbekistan (103-33), Indonesia (35-53), Iran (166-86), Armenia (107-
78), and Costa Rica (154-36). 
 
The lagging group includes the higher number of countries (80) and the biggest dispersion in 
all indicators and income level. Only five of them classify as high-income level (Saudi Arabia, 
United Arab Emirates, Oman, Uruguay, and Trinidad and Tobago), 21 in upper middle income, 
29 in low middle, and 25 in low-income level.  The group is mostly composed of African (40), 
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Asiatic (14), Latin American (13), and Middle Eastern (9) countries, with one and in the Pacific 
Region. The percentage of mobility ranges between 8-92%, and in collaboration between 41-
98%. Nigeria and Malaysia present the lowest percentages of international collaboration, 
whereas Bosnia-Hercegovina and Albania are lowest in mobility.  In the number of countries, 
Malaysia, Saudi Arabia, Thailand, Nigeria, and Morocco collaborate and have mobility with 
more than 80 countries. This group of countries has the largest variations in rankings, 
demonstrating a high distinction between international collaboration and mobility. 
 

Figure 4. Percentages (left) and number of countries (right) in international mobility 
and in collaboration among the scientifically developing countries 

 

   
 

 
Figure 5. Percentages (left) and number of countries (right) in international mobility 

and in collaboration among the scientifically lagging countries  
 

 
 

 
DISCUSSION  
This work presents a preliminary analysis of the relationship between collaboration and 
mobility indicators at the country level. The results show that there is a significant relation 
between the flow of mobile researchers and the capacity for publishing with foreign partners in 
the more prolific countries. The number of countries in collaboration and mobility is 
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significantly related and it is expected that the increase (or decrease) of countries with co-
affiliation will be proportional to that in the number in international collaboration.  
 
Size matters and scientific relationship are highly resource-dependent. In general, the more 
countries differ in scientific size, the larger the difference in relative terms (Luukkonen, et al. 
1993). Less developed countries present the highest ratios of collaboration and as opposed to 
the most advanced ones. However, the advanced and proficient countries accumulated 87% of 
mobile authors and international publications with an extremely low representation of mobility 
in developing and lagging countries. In all cases, mobility is lower than collaboration. 
Advanced countries serve as the main partners, especially for proficient and developing 
countries, while the lagging countries tend to share mobile researchers among themselves. 
These findings fit with previous studies that observed that most scientific articles in low-income 
countries and lower middle-income countries were the fruit of international collaborations, in 
contrast with high-income countries (UNESCO, 2015).  
 
In addition, the possibilities to reach foreigner partners depends on the capacities of countries. 
The distribution of the number of partners in collaboration and mobility is an important variable 
in determining the extent to which the internationalization process take place among a different 
set of countries or to reveal the gap between those countries that have a high presence in one 
dimension and low in the other one. Our results show that despite the low volume of 
international publications and mobile researchers for many countries, the number of countries 
reached is relatively high, while in other countries there exist a huge disparity between 
collaboration and mobility. The discrepancy between collaboration and mobility could be an 
indicator of potential opportunities for scientific mobility programs.  
 
One of the limitations of mobility indicators is in the heterogeneous contexts of developing 
research and establishing partnerships in each country that bias performance and capacity. 
However, we provide a more nuanced analysis by considering distinct scientific capacities and 
phases of development, and calibrating the balance in the position the countries between the 
two dimensions of connectivity, collaboration and mobility. This empirical analysis is 
necessary to construct a more robust framework to better support the assessment of different 
scientific systems (Moed, 2015) beyond generalist rankings. These indicators will be useful for 
science policy analysts and decision makers seeking to invest in programs that will foster 
mobility and international partnerships.  
 
Furthermore, this analysis serves as a strong foundation for develop future analysis, where we 
will seek to overcome some of the limitations of the classification of countries according to 
their capacities, provide more refined indicators and complementary approaches to avoid size 
bias, and better understand the structural role of countries in networking science and how to 
improve their connectivity.   
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APPENDIX 
 

Figure 6. Distributions of international collaboration and mobility 
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Table 3. Ranking of country by (a) percentage of collaboration and mobility, and (b) number 
of countries in collaboration and in mobility 
 

 

S&T Index
Country 

Code
Country_WoS

Rank % 
collaboration

Rank % 
mobility

Rank # 
collaboration 

countries

Rank # 
mobility 
countries

S&T Index Country Code Country_WoS
Rank  % 

collaboration
Rank  % 
mobility

Rank  # 
collaboration 

countries

Rank  # 
mobility 
countries

Advanced USA USA 140 129 1 1 Lagging MYS MALAYSIA 127 84 22 21

Advanced GBR UNITED KINGDOM 116 96 2 2 Lagging KEN KENYA 45 45 24 47

Advanced AUS AUSTRALIA 122 97 3 6 Lagging NGA NIGERIA 135 104 26 38

Advanced CAN CANADA 123 99 4 5 Lagging THA THAILAND 115 100 32 34

Advanced FRA FRANCE 110 94 5 3 Lagging TZA TANZANIA 37 30 34 73

Advanced DEU GERMANY 114 110 7 4 Lagging SAU SAUDI ARABIA 61 27 37 27

Advanced CHE SWITZERLAND 75 54 6 7 Lagging PHL PHILIPPINES 78 69 40 57

Advanced ITA ITALY 130 120 8 9 Lagging CMR CAMEROON 57 62 44 61

Advanced NLD NETHERLANDS 103 82 10 8 Lagging UGA UGANDA 43 56 48 49

Advanced BEL BELGIUM 83 80 12 10 Lagging PER PERU 46 65 51 82

Advanced JPN JAPAN 143 146 15 11 Lagging MAR MOROCCO 108 108 53 43

Advanced SWE SWEDEN 86 81 16 14 Lagging GHA GHANA 63 64 52 58

Advanced NOR NORWAY 90 92 20 19 Lagging LKA SRI LANKA 84 68 56 75

Advanced AUT AUSTRIA 85 89 19 20 Lagging VNM VIETNAM 58 34 55 59

Advanced DNK DENMARK 88 93 25 18 Lagging SDN SUDAN 56 23 54 74

Advanced RUS RUSSIA 137 137 27 33 Lagging BGD BANGLADESH 74 42 58 60

Advanced KOR SOUTH KOREA 141 134 30 24 Lagging TUN TUNISIA 124 112 59 67

Advanced ISR ISRAEL 119 116 29 31 Lagging LBN LEBANON 79 49 62 89

Advanced TWN TAIWAN 144 140 33 28 Lagging CIV COTE IVOIRE 66 72 64 94

Advanced FIN FINLAND 95 107 36 22 Lagging ETH ETHIOPIA 70 39 66 50

Advanced IRL IRELAND 120 95 43 29 Lagging BFA BURKINA FASO 29 50 69 76

Advanced ISL ICELAND 62 63 70 66 Lagging ARE U ARAB EMIRAT 67 33 68 46

Proficient ESP SPAIN 133 126 9 12 Lagging URY URUGUAY 71 109 72 95

Proficient CHN PEOPLES R CHINA 145 143 11 15 Lagging JOR JORDAN 101 60 71 80

Proficient BRA BRAZIL 142 141 13 17 Lagging SEN SENEGAL 47 44 75 65

Proficient NZL NEW ZEALAND 94 77 14 25 Lagging ECU ECUADOR 40 25 77 83

Proficient ZAF SOUTH AFRICA 106 83 17 16 Lagging PAN PANAMA 25 12 76 96

Proficient IND INDIA 146 139 18 13 Lagging GEO REP OF GEORGIA 69 101 81 79

Proficient PRT PORTUGAL 117 113 21 23 Lagging MDG MADAGASCAR 26 51 83 102

Proficient SGP SINGAPORE 96 66 38 40 Lagging GMB GAMBIA 11 21 82 118

Proficient GRC GREECE 129 127 41 36 Lagging ZMB ZAMBIA 15 29 84 93

Proficient POL POLAND 138 144 42 37 Lagging OMN OMAN 72 53 86 69

Proficient CZE CZECH REPUBLIC 121 124 46 32 Lagging DZA ALGERIA 100 115 90 77

Proficient HUN HUNGARY 104 128 57 45 Lagging NPL NEPAL 60 52 89 84

Proficient ROU ROMANIA 139 138 61 44 Lagging NAM NAMIBIA 28 35 91 99

Proficient EST ESTONIA 93 111 60 62 Lagging PNG PAPUA N GUINE 36 43 93 120

Proficient BGR BULGARIA 107 135 63 64 Lagging MOZ MOZAMBIQUE 13 26 94 117

Proficient SVK SLOVAKIA 105 122 65 55 Lagging SYR SYRIA 73 32 95 87

Proficient LUX LUXEMBOURG 55 17 74 54 Lagging MLI MALI 20 75 98 113

Proficient UKR UKRAINE 125 130 79 63 Lagging MWI MALAWI 31 31 97 88

Proficient CUB CUBA 68 105 78 85 Lagging NER NIGER 9 8 96 106

Proficient LTU LITHUANIA 136 148 85 72 Lagging JAM JAMAICA 92 67 101 126

Proficient HRV CROATIA 134 142 87 56 Lagging KHM CAMBODIA 22 59 100 86

Proficient SVN SLOVENIA 118 123 92 51 Lagging RWA RWANDA 18 19 102 97

Proficient AZE AZERBAIJAN 91 90 106 68 Lagging BWA BOTSWANA 53 20 103 107

Proficient BLR BELARUS 81 118 114 70 Lagging ZWE ZIMBABWE 54 46 104 90

Developing MEX MEXICO 132 125 23 30 Lagging GTM GUATEMALA 35 47 105 114

Developing CHL CHILE 97 87 28 39 Lagging BIH BOSNIA & HERC 99 133 110 116

Developing TUR TURKEY 148 147 31 26 Lagging MMR MYANMAR 33 36 109 127

Developing IDN INDONESIA 59 38 35 53 Lagging LBY LIBYA 50 13 112 103

Developing EGY EGYPT 111 71 39 41 Lagging GAB GABON 21 6 111 109

Developing COL COLOMBIA 87 76 45 48 Lagging PRY PARAGUAY 32 70 115 136

Developing ARG ARGENTINA 128 132 47 52 Lagging SLE SIERRA LEONE 5 24 118 128

Developing IRN IRAN 147 136 50 35 Lagging IRQ IRAQ 77 14 117 71

Developing PAK PAKISTAN 131 88 49 42 Lagging TTO TRINID & TOBAG 76 86 119 123

Developing CRI COSTA RICA 49 48 67 92 Lagging DOM DOMINICAN REP 17 79 121 132

Developing VEN VENEZUELA 98 102 73 91 Lagging KAZ KAZAKHSTAN 89 114 122 81

Developing BEN BENIN 44 40 80 101 Lagging YEM YEMEN 41 11 123 115

Developing BOL BOLIVIA 27 18 88 105 Lagging LAO LAOS 4 37 124 100

Developing MNG MONGOL PEO REP 23 55 99 110 Lagging ALB ALBANIA 126 121 126 121

Developing ARM ARMENIA 82 103 107 78 Lagging KGZ KYRGYZSTAN 52 91 125 133

Developing LVA LATVIA 112 145 108 108 Lagging GIN GUINEA 14 4 127 124

Developing KWT KUWAIT 102 98 113 98 Lagging HTI HAITI 3 74 130 141

Developing MDA MOLDOVA 80 117 116 111 Lagging COD DEM REP CONGO 38 3 131 131

Developing MKD MACEDONIA 109 131 120 112 Lagging HND HONDURAS 6 61 132 138

Developing UZB UZBEKISTAN 113 119 128 104 Lagging SLV EL SALVADOR 19 41 133 130

Developing MUS MAURITIUS 64 73 129 129 Lagging TGO TOGO 51 58 134 122

Developing TKM TURKMENISTAN 12 78 147 148 Lagging CAF CENT AFR REPU 16 22 135 139

Lagging NIC NICARAGUA 7 28 136 119

Lagging AGO ANGOLA 10 15 137 125

Lagging TJK TAJIKISTAN 65 106 138 137

Lagging MRT MAURITANIA 24 85 139 143

Lagging GNB GUINEA BISSAU 1 10 140 144

Lagging BDI BURUNDI 2 16 141 134

Lagging TCD CHAD 8 57 142 145

Lagging ERI ERITREA 30 7 143 142

Lagging COG REP CONGO 34 2 144 135

Lagging LSO LESOTHO 48 9 145 140

Lagging PRK NORTH KOREA 42 5 146 146

Lagging PSE PALESTINE 39 1 148 147
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