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Chapter 2  
Fertility Rates Around the World: A Cluster 
Analysis of Time Series Data from 1960 
to 2013                              

Carlo Drago and Giuseppina Talamo

Abstract The entry of women into the labor market with an active and permanent 
presence is, today, a subject of a heated debate among scholars and policy makers 
that sees, on the one hand, diversity in gender relations and women’s employment 
and on the other hand the economic importance of women and increasing economic 
efficiency. At international level, greater economic and political role of women is 
recognized as a sign of economic vitality of the country. The increase in female 
education rates, the economic and cultural globalization, public policies favorable 
to families, and recent legislative impositions have enlivened this debate highlight-
ing two crucial aspects: a greater integration of women meeting the equitable prin-
ciples of equal opportunities and a greater integration of women responding to 
greater efficiency and economic growth. The main limitations and difficulties in the 
participation of women in the labor market are numerous and complex and often 
interconnected: direct discrimination, occupational segregation, stereotypes, con-
ciliation of life and work, the service coverage rates, etc.

In this paper we use World Bank data on fertility rates around the world from 
1960 to 2013, and we analyze the different time series related to fertility rates of 
different countries in order to detect different clusters. The classification of different 
countries considered in different clusters is performed by considering an appropri-
ate clustering methodology and the dynamic time warping distance. At this point we 
interpret the different clusters in order to considering also the different labor mar-
kets and policies as a relevant determinant of the dynamic of the fertility rate over 
time and a relevant statistical reason of the formation of the cluster. The aim of this 
paper is to provide how and if greater attention to women considerations could lead 
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to a greater understanding of the obstacles that prevent the full participation of 
women in the economy and in particular in the labor market. This recognition allows 
the creation of more targeted assistance programs to address these obstacles thus 
creating an environment for even better response from policy makers. This paper is 
organized as follows. In the first section, we present a recent review of the main 
literature on women in the labor market. The second section presents data. The third 
section presents the methodology used and the fourth all different statistical results. 
In the fifth section, we discuss all results obtained. Finally, we conclude.

Keywords Economics of gender • Econometrics • Labor market • Public policy • 
Welfare economics

2.1  Introduction

The entry of women into the labor market with an active and permanent presence is, 
today, a subject of a heated debate that sees, in the one hand, diversity in gender 
relations and women’s employment and on the other hand economic importance of 
women and increasing economic efficiency as source of heated debate among schol-
ars and policy makers. At international level, greater economic and political role of 
women is recognized as a sign of economic vitality of a country. The World 
Economic Forum (2015) estimates that the global gender gap—the time it will take 
for women to achieve parity in the workforce—would take 118 years for economic 
parity to be achieved. The increase in female education rates, the economic and 
cultural globalization, public policies favorable to families, and recent legislative 
impositions have enlivened this debate highlighting two crucial aspects: a greater 
integration of women meeting the equitable principles of equal opportunities and a 
greater integration of women responding to greater efficiency and economic growth. 
The main limitations and difficulties in the participation of women in the labor mar-
ket are numerous and complex and often interconnected: direct discrimination, 
occupational segregation, stereotypes, conciliation of life and work, the service cov-
erage rates, etc. Following this approach, a study by Goldman Sachs (Matsui, 2005) 
has introduced the term global womenomics, stressing that women’s work is an 
important engine of world development. Several studies (The Economist, 2006; 
Wittemberg-Cox and Maitlan 2009) have shown that the phenomenon of womenom-
ics is a tool to promote economic growth, a higher birth rate, of household wealth, 
and better business performance. Recently, more attentions are given, for example, 
to the effects of the recent economic and financial crisis on women’s participation 
in the workforce. In this regard, recent studies (EU Report, 2012; UNAIDS, 2012) 
have shown that women have been more exposed to the global crisis for the follow-
ing reasons: low levels of social protection, lower wages, less control of resources 
and property, and increased presence in precarious jobs. Nevertheless, the crisis was 
seen by many scholars as a chance to rethink and reform the principles and the 
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leadership and governance mechanisms present in most financial institutions and 
beyond.

The fact that womens face large difficulties in getting established in labor  market, 
delay of the time when they move to independent living, and to postpone the first 
motherhood may have serious consequences in terms of fertility. Recent studies 
(World Bank, 2016; OECD, 2005) show that fertility rates have declined in most 
countries to the levels that are well below those needed to secure generation replace-
ment. Many of these countries have total fertility rates below 1.5, and some have 
recorded below-replacement fertility rates for decades. During the recent crisis, at 
European level, for example, in 2008 there were no falls in fertility rates compared 
to the 2007. By 2011 fertility rates have declined in 24 countries (Eurostat, 2013).

The effects of fertility declines are not limited to society as a whole but extend to 
the well-being of individuals, for example, all difficulties in getting established in 
labor markets, the delay to move to independent living, and the increasing number 
of women to postpone their first motherhood. All of these require and imply an 
active role of policy makers in designing possible measures to reverse the ongoing 
decline in fertility rates. Recent data (OECD, 2003, 2005), however, confirm that 
few countries have adopted policies that stimulate increasing fertility. In particular, 
policies that aim to influence fertility should consider different determinants such as 
social benefits, conditions in labor and housing markets, level of education, and 
health services. Social scientists and demographers have engaged a lively debate on 
the causes of low fertility rates. Many empirical studies have focused on the link 
between women’s childbearing decisions and their participation in the paid labor 
market, as well as on the relation between fertility rates and other demographic or 
societal development at macro- and microlevels. Recent studies, however, have 
examined the relation between fertility rates and institutions and policies affecting 
families with children (OECD, 2003, 2005). Several governments have introduced 
specific measures aimed at countering it, designing policies that also allow women 
to combine opportunities in the labor market and responsibilities within the family 
(OECD, 2005; World Bank, 2016).

Objective of this work is to analyze, in the light of the existing literature, the 
effect of the variation in fertility rates in two groups of countries due to the interac-
tion of female participation in the labor market. In particular, this analysis considers 
time series of fertility rates and through a classification process (clustering) of the 
same series identifies the clusters or groups of similar series with each other. These 
clusters would then be attributed to groups with similar social and economic struc-
tures (which in fact lead to similar fertility rates over time). The results show differ-
ent fertility patterns over time and across countries. Through this analysis we show 
that greater attention to women considerations and policies oriented to the decline 
in fertility rates could lead to a greater understanding of the obstacles and structural 
factors that have contributed to the decline in fertility rates. This paper is organized 
as follows. In Sect. 2.1, we present a recent review of the main literature on women 
in the labor market. The Sect. 2.2 presents data. The Sect. 2.3 presents the method-
ology used and the Sect. 2.4 all different statistical results. In Sect. 2.5, we discuss 
all results obtained. Finally, we conclude.
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2.2  Literature Review

The gradual but rapid decrease in fertility rates occurred in all industrialized coun-
tries, and it is one of the contemporary phenomena at the center of debate among 
scholars and policy makers because of the multiplicity of implications for both soci-
ety and the economy. Over the past few years, female participation rates in the labor 
market have increased, and fertility rates have declined in most developed countries. 
This negative relationship between fertility and female participation in the labor 
market is increasingly object for concern and attention at global level. According to 
the World Bank Report (2016), total fertility is now 2.5 children per woman glob-
ally. This global average masks wide regional differences.

 

In recent decades, the participation in the labor market by women has increased, 
while the fertility rate decreased in most advanced countries. This model is consis-
tent with the traditional microeconomic forecasts: economic models of fertility rate 
provide that an increase in education levels and women’s wages led to an increase in 
their labor supply and a reduction in fertility. The existence of an inverse relationship 
between fertility and the participation was documented by Becker and Lewis (1973a, 
1973b) and Willis (1973a, 1973b) and empirically analyzed by Butz and Ward 
(1979a, 1979b). In Becker (1960) and Leibenstein (1957), the demand for children is 
a function of their costs and individuals’ preferences, for a given income. Thus, chil-
dren are a special type of capital good (OECD, 2005). Recent analysis (Del Boca, 
2002) showed that in the 1980s, female participation in the labor market has grown 
in all countries, while fertility rates have declined in some countries, while in others 
they grew. Countries that, for example, have lower fertility levels (Spain, Italy, and 
Greece) are those with relatively low levels of female participation in the labor mar-
ket, while countries with higher fertility rates (Denmark, France) have relatively high 
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female participation rates in the labor market. Several authors (Ahn & Mira, 2001) 
have analyzed the correlation between the total fertility rate and the rate of female 
participation in the labor market. All results confirm the strategic role of political 
decisions and the actuations of social norms in favor of women-working mothers: 
parental leave, child care, flexibility. Other studies have, however, shown different 
results: there is a correlation between the two phenomena, but there was a change of 
sign from negative to positive. In particular, these studies focus on the Mediterranean 
area and showed a negative correlation between female employment and fertility 
rates (Engelhardt, Kogel, & Prskawetz, 2001a, 2001b). Other studies have focused 
the attention on the role of income in the decision to have a child. The results showed 
the existence of a negative correlation between income and fertility, and in particular 
it has been observed that middle-income families are the ones who have fewer chil-
dren. Theoretical models proposed in the literature (Devaney, 1983; Heckman and 
Walker, 1990) show that, on the one hand, a pure income effect implies a positive 
relationship between income and fertility and, on the other hand, a combined income 
effect with a substitution effect leads to less net results. The income is also related to 
the position of women in the labor markets, and women who may aspire to higher 
occupations can find too costly to give up work to have a child. In these cases, there-
fore, the substitution effect can counterbalance the income effect. The interesting fact 
is that in countries with the highest degree of fertility, the degree of female employ-
ment is also high.

Recent data (Eurostat, 2016) show that in many European countries, fertility 
levels are below the threshold of substitution. The declining birth rate, in fact, not 
only has a direct impact on the immediate and age structure and the dependency 
ratio between generations but, by changing the proportion of young and old, can 
affect even indirectly on the balance and vitality of the labor market as well as on 
levels of innovation and economic development of the whole society. Studies con-
ducted in all European countries show that not only in many cases a significant gap 
between the number of children they want and realized fecundity exists, but also as 
in recent years it is witnessing a realignment between intentions and actual fertility 
in a sort of downward spiral described by some authors as “low fertility trap” (Lutz, 
Skirbkk, & Testa, 2005).

Finally, in light of recent studies on gender equality, comparative analysis 
between European countries has shown that minor gender imbalances in wages and 
employment are associated with a higher birth rate and economic growth (Ferrera, 
2008; Country Report, 2010). Recent studies (Klasen, 1999) found a positive cor-
relation between gender equality in education measures and growth rates. A recent 
report (McKinsey Report, 2015) states that the global weakening of the gender gap 
could double the contribution of women to the growth of global GDP by 2025. 
According to ILO (2014) shows that the effect of increased gender gap is negatively 
associated with the process of growth, particularly in developing countries, and 
lower income. The World Bank (2015) confirms that gender inequality in areas such 
as education, health and employment, and political participation has a negative 
impact on growth processes. In Europe, for example, all countries now devote a 
significant proportion of their resources to the implementation of measures designed 
to support families in order to support the achievement of desired fertility.
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Next to the concept of fertility, it is necessary to associate the level of protection 
and social assistance to help working women in some countries to be mothers. 
Several studies provide mixed conclusions on the effect of various policies on 
fertility.

2.3  Introduction to the Statistical Problem and Methodology

Starting analysis perspective, we will focus on fertility rates as a key element in the 
analysis of each country. In particular, therefore, we will consider specifically the 
time series of fertility index. The analysis in time series ended up being important 
in many scientific contexts. In particular, the usefulness in time series is in the pos-
sibility, offered by the method, to analyze dynamic phenomena in time. The classi-
fication procedures of time series in this way make it possible to identify common 
trends over time so that they can be adequately characterized.

In this work we make use of their own time series as just we are particularly 
interested in analyzing and comparing the dynamic behavior of the time series. The 
historical analysis allows to study the dynamic and temporal behavior of a phenom-
enon. In particular, in this context, precisely considering the fertility, the identifica-
tion of increasing trends over time or even decreasing that instead represent the 
decline of a certain phenomenon is especially of interest.

In the same way, it is useful to study the trends of time series groups (e.g., con-
vergence) and even possible structural changes that may exists in one or more time 
series. Structural changes, in fact, may be due to economic or social and political 
phenomena is very important to identify such phenomena in turn can determine 
them.

The aim of this scientific work is to analyze the one hand the trend of historical 
information, the fertility, the fertility rates of countries worldwide, and as of this 
purely exploratory approach, study the trend of that time series over time. In addi-
tion, we will study the trends of the time series to groups making use of appropriate 
classification procedures (also called cluster analysis). The relevance of such analy-
sis is that one wants to identify the existence of models of development and eco-
nomic growth between the various countries that can be traced to the economics and 
prototypes, thus be identified in this way.

Various approaches have been proposed for the classification of time series, 
including two large families: methods that classify from time series parameters and 
methods that classify from raw time series data itself (Liao, 2005). From these 
methods it is possible, using its own remote, to classify the historical series.

We can define clustering or automatic classification that statistic procedure may 
be considered useful in the classification of objects or even statistical units in groups 
of objects that can be defined as similar to each other (Liao, 2005). The similarities, 
therefore, can be defined as a similarity between observations and statistical 
“intragroup units” where it is instead the maximum distance between the various 
groups. If so, the classification of time series is a statistical procedure aimed at the 
identification of classes or groups of time series maximally similar between them; 
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the same classification is usually based on a reference distance. In this sense the 
algorithm identify the groups of time series maximally similar to each other and 
different considering other groups. The distance used is appropriate in these con-
texts and is the distance DTW (dynamic time warping). The procedure of using the 
DTW distance identifies the time series that possess the optimal alignment (Zhao & 
Cen, 2013). The classification method instead uses the single bond (Ghererghi & 
Andlauro, 2004).

The validation of clustering procedures is important in order to identify a number 
of groups defined consistent. In particular in the literature, we have proposed very 
different approaches in the validation and in the choice of an appropriate number of 
clusters. A classification procedure must be validated as it is theoretically possible 
to obtain a different number of clusters within the same set of time series. In this 
sense need the number of clusters identified by the procedure need to be validated. 
In this work in particular, we will use the index of Dunn (1974). The validation 
procedure departs from the hierarchical classification algorithm and then identify 
the number of groups by the Dunn index. We consider several cuts of the dendro-
gram and we compare the Dunn index. Then we choose the cut of the dendrogram 
and the associated clusters, which maximizes the Dunn index.

The data refer to all the nations of the world considering the time interval defined. 
The figures relate to the annual series of the fertility rate. The data source is the 
World Bank. Where such comments were found to be missing the time series, it is 
not considered. Eventually we consider the different time series taking into account 
the reference period. In particular, we use all available information.

2.4  Results and Discussion

This section presents all results and comments on our clustering analysis divided 
into two groups of countries: Group 1, which includes Italy, Germany, Greece, 
Russia, Romania, Bulgaria, and Japan, and Group 2, which includes Anglo-Saxon 
countries, Scandinavia, France, Belgium, and the Netherlands. Using World Bank 
data (1960–2013), we analyze the pattern of fertility rates across these two groups. 
In particular, it is interesting to analyze the similarity between different time series 
of countries related to fertility rates. From the dendrogram it is possible to compute 
the different Dunn index associated with the different cuts and the clusters obtained. 
At this point the different indices of Dunn calculated are compared. At the end of 
the procedure, we obtain a number of 30 clusters or groups which represent the final 
result of our analysis. We can now describe the different results of different classifi-
cation groups maximally similar to each other. These time series groups can be 
referred to different models and represent as the dynamics of fertility which can be 
acted in time from these development models.

Starting our analysis by Fig.  2.1, it is possible to see a significant difference 
between different dynamics of both countries.

This dynamic appears to be opposed to our second analysis related to Fig. 2.2 
where we have analyzed countries of Group 2.
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The dynamics of both time series groups can usefully be considered and com-
pared. All descriptions related to the main variables are in the appendix.

Analyzing Fig. 2.1, it is interesting to note that in the 1960s we have a level of 
about 2.4 with regard to the type of European countries. Variability tends to vary 
over the next decade being reduced gradually, by aiming well to shrink the central 
value. In the same way, it can be seen that the value of fertility continues to decline 
over time in the decade having some recovery in the 1980s that is reconfirmed in the 
1990s. Finally we can see a collapse precisely in the 1990s but also in a certain way 
a certain convergence of all of the group’s cluster time series toward the end of the 
period. Finally, after 2000, we can see a slight recovery in a scenario in which the 
time series of fertility tend to be still converging.

One first conclusion is that fertility rate has been growing in some stages and 
declining in other phases. This pattern confirms that the countries of this first group, 
in different phases, have adopted both policies that have strongly influenced fertility 
rates and have followed the micro approach related to income effect. Despite differ-
ent economic and social history, these countries present a significant and variable 
trend in term of fertility rates. For example, considering the years of the economic 
boom, we can see a high fertility rate, which in turn may imply an affordable and 
quality child care, tax advantage provided to family, and statutory maternity leave 
(OECD, 2005).

Additionally, a comparison between some of the countries of Group 1 is instruc-
tive. Before the 1940s, low fertility rates were not sustained by policies, and this low 
rate was the result of the two wars. On the contrary, birth rates increased during the 
baby boom of the 1940s, 1950s, and 1960s and assuaged previous fears of popula-
tion decline. By the 1970s, most of Western Europe experienced the emergence of 
“low–low” fertility rates. By the late 1980s and early 1990s, countries such as 
Germany, Spain, and Italy reported fertility rates well below replacement level 
(<1.5), refueling concerns about very low levels of fertility (Morgan & Taylor, 
2006). At this point it is also possible to consider Fig. 2.2. In this second group, 
countries’ fertility rates decrease more sharply in the first decade and then increase 
in the following period. Finally, all countries tend to have a recovery in recent years. 
Analyzing Fig. 2.2, we can conclude that the economic policy choices of this group 
of countries and their economic situations have a great influence on the value of the 
fertility rate. For example, France initiated birth policies immediately after the 
Second World War and is a clear proof that birth support policies by governments 
show their results in the long term and also significantly affect women’s participa-
tion in the labor market (Livi, 2017). Thus, the interpretation of the temporal varia-
tion in the relationship between participation and the fertility rate confirms the 
importance of policy choices and the implementation of social norms for women- 
mothers: parental leave, child care, and greater flexibility.

In contrast, in countries such as Italy, for example, the lack of fiscal policies that 
encourage women’s work, the lack of long-term policies for births, and the lack of 
family income security have strongly influenced the low and limited participation of 
women in the labor market, total fertility has dropped to 1.34 children per woman, 
and the Italian propensity to have children at maturity is confirmed (ISTAT, 2017).
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Comparing some countries of the two groups, we can see how the concerns fac-
ing Greece, Italy, and Spain are very different from those facing France, for exam-
ple. For the latter one country, moderate levels of immigration could offset 
sub-replacement fertility, producing population stability. For Greece, Italy, and 
Spain, only massive immigration could offset their very low fertility. (Morgan & 
Taylor, 2006).

Comparing both figures we can conclude that despite the diversity in the choice 
of economic policies of each country, we can confirm that since the 1980, female 
participation in the labor market has grown in all countries, while fertility rates have 
declined in some countries, while in others they are grown. Countries that, for 
example, have lower levels of fertility (first group: Spain, Italy, and Greece) are 
those with relatively low levels of female participation in the labor market, while 
countries with higher levels of fertility (second group: see, e.g., France) have rela-
tively high levels of female participation rates in the labor market. Additionally, a 
comparison between Italy and Scandinavian countries (Group 1 and Group 2) is 
instructive. Until the 1970s, Scandinavian fertility rate was lower than the Italian 
rate. Now we can see the opposite: new generations of Scandinavian women have 
more children compared to Italian women.

These results confirm recent analysis (Del Boca, 2002) showed that in the 1980s, 
female participation in the labor market has grown in all countries, while fertility 
rates have declined in some countries, while in others they grew. Countries that, for 
example, have lower fertility levels (Spain, Italy, and Greece) are those with rela-
tively low levels of female participation in the labor market, while countries with 
higher fertility rates (Denmark, France) have relatively high female participation 
rates in the labor market.

These results confirm the main theories on fertility rates: for many years the 
elasticity of fertility with respect to incomes was positive, and in recent years it is 
zero or even negative (Guinnane, 2011).

2.5  Conclusions

The United Nations (2010) in relation to fertility rates in different countries agrees 
with the idea of a future convergence around the replacement level or an attenuation 
of the differences between countries. This approach would allow policy makers to 
have an agenda of more accurate and reliable policy particularly in the short to 
medium term as the basis for critique and design interventions on the social sys-
tems. In this paper we proposed an analysis of historical data relating to fertility 
indexes on World Bank data. The present analysis confirms very low fertility trends 
that may increase in the light of improving the sustainability of socioeconomic sys-
tem itself. The results of the two different groups confirm and reinforce what is 
analyzed at the micro and macro: in recent years, female participation rates in the 
labor market have increased, and fertility rates have declined in most developed 
countries. In recent decades, as confirmed by the data, participation in the labor 
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market by women has increased, while the fertility rate decreased in most advanced 
countries. This model is consistent with the traditional microeconomic forecasts: 
economic models of fertility rate of conduct provide that an increase in education 
levels and the ports of women’s wages led to an increase in their labor supply and a 
reduction in fertility. The existence of an inverse relationship between fertility and 
the participation was by Becker and Lewis (1973a, 1973b) and Willis (1973a, 
1973b) and empirically documented by Butz and Ward (1979a, 1979b). Recent 
studies have shown that especially for policy makers and institutions, it is necessary 
to understand the potential effects of fertility trends on the various economic and 
social dimensions in order to arrange an agenda of policy suited to respond or to 
provide correctives to the needs that new sociopolitical arrangements require.

All results presented in this paper show that the phenomenon of the fall in the 
average rate of fertility lasts too long and also in all countries. Although in some of 
them there will be a recovery in the last decade, no nation is really at the level of 
sufficient fertility rates to ensure the replacement of generations.

Finally, according to the main literature (Guinnane, 2011), the historical fertility 
transition played a central role in the making of modern economies, and in consider-
ing this it is necessary to consider several different economic explanations for the 
historical fertility transition: an exogenous decline in infant and child mortality, 
innovations in the technology of contraception or more widespread availability of 
contraceptive devices, increases in the direct cost of childbearing, changes in the 
opportunity costs of childbearing, and net increase in returns to child quality; chil-
dren were an important way to ensure against risk and to provide for old age, and 
the rise of state social insurance as well as private insurance and savings vehicles led 
households to substitute out of children. In conclusion, in light of this observation, 
the role of the flows of international migration to industrialized countries should be 
followed carefully. In fact, we can consider the so-called third transition that can 
affect the population structure in terms of ethnic composition as well as on the age 
(Coleman, 2006).

 Appendix

 Nations Considered

 1. Afghanistan
 2. Albania
 3. Algeria
 4. Angola
 5. Antigua and Barbuda
 6. Argentine
 7. Armenia
 8. Aruba
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 9. Australia
 10. Austria
 11. Azerbaijan
 12. Bahamas, The
 13. Bahrain
 14. Bangladesh
 15. Barbados
 16. Belarus
 17. Belgium
 18. Belize
 19. Benin
 20. Bhutan
 21. Bolivia
 22. Bosnia and Herzegovina
 23. Botswana
 24. Brazil
 25. Brunei Darussalam
 26. Bulgaria
 27. Burkina Faso
 28. Burundi
 29. Cabo Verde
 30. Cambodia
 31. Cameroon
 32. Canada
 33. Central African Republic
 34. Chad
 35. Channel Islands
 36. Chile
 37. Cinchona
 38. Colombia
 39. Comoros
 40. Congo, Dem. Rep.
 41. Congo, Rep.
 42. Costa Rica
 43. Cote d’Ivoire
 44. Croatia
 45. Cuba
 46. Cyprus
 47. Czech Republic
 48. Denmark
 49. Djibouti
 50. Dominican Republic
 51. Ecuador
 52. Egypt, Arab Rep.
 53. El Salvador
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 54. Equatorial Guinea
 55. Eritrea
 56. Estonia
 57. Ethiopia
 58. Fiji
 59. Finland
 60. France
 61. French Polynesia
 62. Gabon
 63. Gambia, The
 64. Georgia
 65. Germany
 66. Ghana
 67. Greece
 68. Grenada
 69. Guam
 70. Guatemala
 71. Guinea
 72. Guinea-Bissau
 73. Guyana
 74. Haiti
 75. Honduras
 76. Hong Kong SAR, China
 77. Hungary
 78. Iceland
 79. India
 80. Indonesia
 81. Iran, Islamic Rep.
 82. Iraq
 83. Ireland
 84. Israel
 85. Italy
 86. Jamaica
 87. Japan
 88. Jordan
 89. Kazakhstan
 90. Kenya
 91. Kiribati
 92. Korea, Dem. Rep.
 93. Korea, Rep.
 94. Kuwait
 95. Kyrgyz Republic
 96. Lao PDR
 97. Latvia
 98. Lebanon
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 99. Lesotho
 100. Liberia
 101. Libya
 102. Lithuania
 103. Macao SAR, China
 104. Macedonia, FYR
 105. Madagascar
 106. Malawi
 107. Malaysia
 108. Maldives
 109. Mali
 110. Malta
 111. Mauritania
 112. Mauritius
 113. Mexico
 114. Micronesia, Fed. Sts.
 115. Moldova
 116. Mongolia
 117. Montenegro
 118. Morocco
 119. Mozambique
 120. Myanmar
 121. Namibia
 122. Nepal
 123. Netherlands
 124. New Caledonia
 125. New Zealand
 126. Nicaragua
 127. Niger
 128. Nigeria
 129. Norway
 130. Oman
 131. Pakistan
 132. Panama
 133. Papua New Guinea
 134. Paraguay
 135. Peru
 136. Philippines
 137. Poland
 138. Portugal
 139. Puerto Rico
 140. Qatar
 141. Romania
 142. Russian Federation
 143. Rwanda
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 144. Samoa
 145. Sao Tome and Principe
 146. Saudi Arabia
 147. Senegal
 148. Sierra Leone
 149. Slovak Republic
 150. Slovenia
 151. Solomon Islands
 152. Somalia
 153. South Africa
 154. South Sudan
 155. Spain
 156. Sri Lanka
 157. St. Lucia
 158. St. Vincent and the Grenadines
 159. Sudan
 160. Suriname
 161. Swaziland
 162. Sweden
 163. Switzerland
 164. Syrian Arab Republic
 165. Tajikistan
 166. Tanzania
 167. Thailand
 168. Timor-Leste
 169. Togo
 170. Tonga
 171. Trinidad and Tobago
 172. Tunisia
 173. Turkey
 174. Turkmenistan
 175. Uganda
 176. Ukraine
 177. United Arab Emirates
 178. United Kingdom
 179. United States
 180. Uruguay
 181. Uzbekistan
 182. Vanuatu
 183. Venezuela, RB
 184. Vietnam
 185. Virgin Islands (U.S.)
 186. Yemen, Rep.
 187. Zambia
 188. Zimbabwe
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Group 1 European countries, Italy, Germany, Greece; Eastern European countries, 
Russia, Romania, Bulgaria; Japan.

Group 2 Anglo-Saxon countries, Scandinavia, France, Belgium, Netherlands.
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