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Foreword Mohammed bin Rashid Al 
Maktoum Knowledge Foundation

The ninth edition of the Global Knowledge Index (GKI) represents a significant moment in our journey, which has been made 
possible by the decades-long partnership between the Mohammed bin Rashid Al Maktoum Knowledge Foundation (MBRF) 
and the United Nations Development Programme (UNDP). This strategic collaboration has enabled the launch of pioneering 
knowledge initiatives that have contributed to advancing knowledge societies around the world.

Over the years, GKI’s scope has expanded significantly, with its latest edition covering 195 countries as compared to 141 
countries covered in the previous edition.

GKI 2025 highlights the tangible progress achieved by some Arab countries, while highlighting remaining gaps to further 
develop education, research, and innovation strategies in several countries across the globe.

The GKI’s structural and statistical methodology have also been transformed to reflect broader global changes. This further 
demonstrates that knowledge development alone is no longer sufficient – the focus should shift to empowering dynamic 
societal segments, especially youth, who play a central role in innovation.

According to reports by the United Nations, 78 percent of Arab youth aged between 15 and 29 are internet users, highlighting 
the critical role of technology as a source of knowledge dissemination and engagement among youth.

As the global knowledge systems change, we remain committed to empowering young people by investing in their ambitions, 
and equipping them with the requisite tools needed to position the United Arab Emirates and other nations as competitive 
sustainable knowledge economies capable of driving innovation, growth, and lasting social impact.

In its latest edition, the GKI integrates knowledge pillars with advanced technologies and artificial intelligence (AI), which is 
expected to contribute US$320 billion to the Middle East economy by 2030. Moreover, the scope of measuring countries’ 
future readiness has been expanded using advanced indicators spanning information and communications technology (ICT) 
infrastructure, research and development (R&D), education, and governance, all of which are critical for youth empowerment 
as well as knowledge-based and technological transformation.

The GKI extends well beyond a traditional report—it is an integrated knowledge platform that aims to strengthen the role of 
knowledge in ongoing development efforts. It empowers nations to accurately identify opportunities for advancement and 
develop effective and sustainable policies. This is rooted in our belief that knowledge is the cornerstone of civilizational 
renaissance and the primary driver of future economies.

Through this launch, we reinforce our ongoing collaboration with UNDP and hope to remain a part of global efforts aimed at 
enhancing the exchange of expertise and making best practices universally accessible, enabling everyone to benefit from the 
GKI’s valuable insights. We also reaffirm our commitment to further developing the GKI and expanding its impact, consolidating 
its role as a tool that supports human development, innovation, and sustainability.

H.E. Jamal bin Huwaireb

CEO of MBRF
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Foreword United Nations 
Development Programme

We are in a new era wherein knowledge has become a principal driving force of economic and societal transformation. The 
2025 edition of the Global Knowledge Index (GKI) underscores that the future of human development has become dependent 
on our ability to transform knowledge into a means of production, innovation, and equity.

Studies show that countries making significant investments in scientific research systems and digital innovation have achieved 
knowledge productivity levels exceeding the global average by more than 35%, an illustration of how knowledge capital has 
become the most critical component of national wealth.

At the same time, humanity is undergoing a profound transformation driven by the Fourth Industrial Revolution, with artificial 
intelligence (AI) at its core. AI is no longer merely a technological instrument: it has advanced into a new tool for producing, 
organizing, and distributing knowledge. It is redefining the relationship between humans and knowledge, between thought 
and algorithms, and between development and justice.

Estimates suggest that products of AI technologies could account for more than 40% of all global knowledge output by 2030. 
Those unable to harness these technologies could be excluded from the modern development paths.

The Arab region is witnessing a growing momentum towards knowledge and digital transformation, accompanied by the 
challenge of converting this momentum into sustainable, institutionalized knowledge production, capable of creating wealth, 
generating employment, and improving the quality of life. The region possesses vast human potential and a deep-rooted 
intellectual and cultural heritage. If invested wisely, fairly, and inclusively, the Arab region can become a leading contributor to 
the global knowledge economy, not just a recipient of its benefits.  

In this context, the United Nations Development Programme (UNDP), in partnership with the Mohammed bin Rashid Al 
Maktoum Knowledge Foundation (MBRF), continues to support governments and policymakers across the Arab States region 
and beyond in creating knowledge ecosystems capable of harnessing the accelerating transformation of knowledge to serve 
humanity and sustainable development rather than replacing or marginalizing humans.

I extend my sincere appreciation to the Knowledge Project team at UNDP, as well as MBRF, partner organizations, and national 
and international experts, whose knowledge and dedication have contributed to developing this index and its methodology, 
rendering it a global instrument for analysing, measuring, and shaping the future of knowledge.

This joint effort reflects our firm conviction that true development begins and ends with the human being, with knowledge as 
one of its most essential foundations.

Abdallah Al-Dardari

United Nations Assistant Secretary-General, and 
UNDP Assistant Administrator and Director of 
the Regional Bureau for Arab States
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GKI 2025

RANK COUNTRY GKI 2025

1 Switzerland 67.8
2 Singapore 64.6
3 Sweden 64.6
4 Denmark 63.2
5 Netherlands 62.9
6 Finland 62.1
7 Ireland 61.7
8 Korea (Republic of) 61.6
9 United Kingdom 61.5
10 Norway 61.3
11 Germany 60.9
12 Luxembourg 60.2
13 Austria 59.9
14 Belgium 59.2
15 United States 59.2
16 Australia 58.2
17 France 58.1
18 Israel 57.3
19 Japan 56.7
20 Slovenia 56.6
21 Malta 56.5
22 Canada 56.2
23 Hong Kong, China (SAR) 56.1
24 Czechia 55.9
25 Spain 55.6
26 United Arab Emirates 55.2
27 Portugal 55.2
28 Italy 54.7
29 Estonia 54.6
30 New Zealand 54.4
31 Lithuania 54.1
32 Cyprus 53.8
33 Hungary 53.2
34 Poland 52.7
35 Slovakia 51.6
36 China 51.5
37 Latvia 51.5
38 Bulgaria 50.8
39 Greece 50.8
40 Croatia 50.5
41 Serbia 48.7
42 Romania 47.5
43 Malaysia 47.1
44 Saudi Arabia 45.4
45 Chile 44.6
46 Costa Rica 44.3
47 North Macedonia 44.3

● ● ● ● ●

0 100

RANK COUNTRY GKI 2025

48 Türkiye 44.3
49 Qatar 44.2
50 Thailand 44
51 Uruguay 43.8
52 Belarus 43.2
53 Brunei Darussalam 43.2
54 Russian Federation 43
55 Montenegro 43
56 Armenia 42.9
57 Georgia 42.7
58 Mauritius 41.6
59 Mexico 41.3
60 Brazil 41.2
61 Ukraine 41.2
62 Albania 41.1
63 Kazakhstan 41.1
64 Bahrain 40.9
65 Viet Nam 40.7
66 India 40.6
67 Bosnia and Herzegovina 40.2
68 Moldova (Republic of) 40
69 Philippines 39.9
70 Argentina 39.8
71 Peru 39.7
72 Colombia 39.4
73 Jordan 39.4
74 Oman 39.3
75 Mongolia 39.2
76 Azerbaijan 39.1
77 Uzbekistan 38.6
78 Seychelles 38.2
79 Tunisia 38
80 Indonesia 37.8
81 Ecuador 37.8
82 Kuwait 37
83 Iran (Islamic Republic of) 36.9
84 Grenada 36.6
85 Trinidad and Tobago 36.3
86 Kyrgyzstan 36.3
87 Egypt 36.1
88 Lebanon 36.1
89 Morocco 35.9
90 Dominican Republic 35.3
91 Sri Lanka 35.3
92 El Salvador 35.3
93 South Africa 35.2
94 Panama 35



 GKI 2025    11

● ● ● ● ●

0 100

RANK COUNTRY GKI 2025

95 Bhutan 34.5
96 Kenya 33.9
97 Jamaica 32.5
98 Fiji 32.4
99 Guatemala 32.3
100 Saint Lucia 32
101 Cambodia 31.9
102 Samoa 31.7
103 Nepal 31.5
104 Namibia 31.5
105 Cabo Verde 31.5
106 Rwanda 31.3

107
Lao People's Democratic 
Republic

31.2

108 Botswana 30.8
109 Maldives 30.7
110 Algeria 30.6
111 Honduras 30.2
112 Tonga 30.2
113 Ghana 30.2
114 Palestine, State of 29.5
115 Guyana 29.5
116 Belize 29.5
117 Senegal 28.7
118 Myanmar 28.7
119 Pakistan 28.4
120 Tanzania (United Republic of) 28
121 Cuba 27.6
122 Bangladesh 27.4
123 Côte d’Ivoire 27.2
124 Cameroon 27.1
125 Vanuatu 27
126 Nicaragua 26.7
127 Lesotho 26.6
128 Malawi 25.9
129 Benin 25.8
130 Ethiopia 25.6
131 Zimbabwe 25.6
132 Mauritania 25.4
133 Togo 25.1
134 Madagascar 24.9
135 Burkina Faso 24.5
136 Eswatini (Kingdom of) 24.3
137 Mozambique 24.2
138 Angola 23.3
139 Syrian Arab Republic 21.4
140 Congo 21.3

RANK COUNTRY GKI 2025

141 Timor-Leste 21.1
142 Mali 21
143 Niger 20.1
144 Burundi 19.5
145 Gambia 19.4
146 Congo (Democratic Republic of the) 19
147 Guinea 19
148 Afghanistan 17
149 Chad 16.4
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Heat Map

RANK COUNTRY GKI 
2025

PRE-UNIVERSITY 
EDUCATION

TVET AND HIGHER 
EDUCATION

RDI ICT ECONOMY ESG

1 Switzerland 67.8 73.7 66.8 60 58.8 75 74.4

2 Singapore 64.6 68.7 59.8 51.1 72.3 76.3 62.9

3 Sweden 64.6 71.8 60.6 51.8 65.9 64.5 75.7

4 Denmark 63.2 68.3 59.4 51.9 62.6 66.2 73.2

5 Netherlands 62.9 68.9 65.8 45.7 65.3 64.1 71.1

6 Finland 62.1 69.5 62.1 47 64.2 60.3 73

7 Ireland 61.7 63.1 54.7 45.8 68.1 69 74.3

8 Korea (Republic of) 61.6 79 55.6 49.7 57.1 65.1 67.3

9 United Kingdom 61.5 71.1 62 46.2 60.7 60.5 72.1

10 Norway 61.3 69.3 64.1 42.3 58.5 64.1 75.4

11 Germany 60.9 69.6 63 46.1 57.7 62.6 69.6

12 Luxembourg 60.2 63.7 61.6 41.1 64 70.4 65.8

13 Austria 59.9 62.4 63 44.2 57.6 64 72.4

14 Belgium 59.2 71.6 62.3 41 55.2 63.9 66.9

15 United States 59.2 70.2 57.3 43.7 62.8 67.8 57.6

16 Australia 58.2 69.2 61 42.7 55.9 55.5 69.3

17 France 58.1 71 57.8 40.3 57.5 58.7 69

18 Israel 57.3 64.1 59.9 43.5 61.3 58.8 58.7

19 Japan 56.7 72.6 53 37.3 57.2 58.9 69

20 Slovenia 56.6 70.8 60.1 40.7 51.3 53 69.8

21 Malta 56.5 65.1 57.2 36.3 58.3 63.5 65.1

22 Canada 56.2 69.1 59.7 34.9 58.8 56.1 66.6

23 Hong Kong, China (SAR) 56.1 70.1 50.5 46.1 56.1 63.3 53.5

24 Czechia 55.9 63.8 59 37.8 54.7 57.7 67.5

25 Spain 55.6 70.3 56.2 37.3 53.6 53.8 69.5

26 United Arab Emirates 55.2 67.5 55.6 31.6 64.3 63.8 58

27 Portugal 55.2 71.2 57.2 35 51.8 55.2 69.1

28 Italy 54.7 65.8 54 43.1 47.8 55.7 65.8

29 Estonia 54.6 66 55 34.1 61.3 54.8 63.6

30 New Zealand 54.4 62.5 54.5 36.3 58.2 50.5 71.1

31 Lithuania 54.1 69.2 57.1 32.7 54.1 55.1 65.2

32 Cyprus 53.8 67 51.7 37.8 54.3 52.2 65.6

33 Hungary 53.2 66.1 58.8 31.4 53.4 55.3 63.2

34 Poland 52.7 73.5 56.7 28.8 53.9 53.1 62.5

35 Slovakia 51.6 67.7 56.7 28.2 50.6 53.1 64.9

36 China 51.5 68.1 40.5 42.7 56 52.8 53.9

37 Latvia 51.5 69.3 58.2 25.1 53.6 54.4 63

38 Bulgaria 50.8 65 56 28.8 54.7 50.6 59.3

39 Greece 50.8 62.3 56.7 32.1 48 49.5 63.6

40 Croatia 50.5 65.6 58.2 27.5 50.8 50.2 62.2
● ● ● ● ●

0 100
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RANK COUNTRY GKI 
2025

PRE-UNIVERSITY 
EDUCATION

TVET AND HIGHER 
EDUCATION

RDI ICT ECONOMY ESG

41 Serbia 48.7 69.7 51.3 27.3 49.2 48.5 57.5

42 Romania 47.5 59 52.5 24.3 49.5 49.9 61.6

43 Malaysia 47.1 58.6 42.5 30.3 51.7 51.1 54.7

44 Saudi Arabia 45.4 58.1 48.7 25.4 53.3 46.7 49.2

45 Chile 44.6 58.8 52.9 17.6 48.9 47.4 62

46 Costa Rica 44.3 67.5 50.2 19.7 42.3 43 62.7

47 North Macedonia 44.3 63.1 45.5 20.8 48.6 45.1 57.7

48 Türkiye 44.3 64 52.8 26.6 37.5 48.5 46.2

49 Qatar 44.2 51.7 44.8 24.4 50.8 57.7 44.9

50 Thailand 44 62.8 45.1 22.6 40.8 48.7 56.7

51 Uruguay 43.8 59.4 46.4 20 46.1 42.5 65.9

52 Belarus 43.2 73.7 52 18.4 43.4 50.1 42.6

53 Brunei Darussalam 43.2 63.4 47.6 20.2 48.8 46.6 46.9

54 Russian Federation 43 69.4 52.9 20.6 42.2 48.2 41.3

55 Montenegro 43 64.6 49 16.2 46.3 45.4 59

56 Armenia 42.9 66 50.7 18.1 42.5 44.2 55

57 Georgia 42.7 66.9 53.4 17.2 40.1 41.8 59.1

58 Mauritius 41.6 64.6 40.2 16.4 45.5 45.2 59.2

59 Mexico 41.3 60.8 50.6 18.1 35.5 49.4 51.1

60 Brazil 41.2 57.8 44.3 19.2 45.2 41.7 52.6

61 Ukraine 41.2 63.6 50.9 18.6 44.6 37 48.7

62 Albania 41.1 58 42.2 19.3 41.2 40.3 61.7

63 Kazakhstan 41.1 69.1 51 15.1 40.2 43 52.3

64 Bahrain 40.9 55 33.8 20.1 50.2 49.6 49.9

65 Viet Nam 40.7 63.9 41.6 19.8 37.3 47 49.3

66 India 40.6 56.2 43.4 19.7 38.2 41.9 58.3

67 Bosnia and Herzegovina 40.2 51.7 47.5 18.8 40.4 45.1 50

68 Moldova (Republic of) 40 57.5 49.2 13.9 45.7 43.3 53

69 Philippines 39.9 53.5 44 18.9 39.2 42 55.3

70 Argentina 39.8 55.2 42.6 18.7 39.5 42.8 53.3

71 Peru 39.7 66.3 44.3 17.1 36.9 39.4 53.2

72 Colombia 39.4 60.4 45.7 16.5 37.1 41 54.1

73 Jordan 39.4 56.3 40.5 21.3 36 39.5 53.8

74 Oman 39.3 51 39.5 21.4 42.8 45.5 44

75 Mongolia 39.2 65.1 45.6 17.7 33.8 39.2 51.9

76 Azerbaijan 39.1 59.6 52.3 17.4 38.8 38.4 44.4

77 Uzbekistan 38.6 70.6 44.7 14.5 36.7 39.8 49.2

78 Seychelles 38.2 58 46.5 15.4 42.3 35.1 50.7

79 Tunisia 38 57.2 33.1 20.6 39.3 38.8 50.7

80 Indonesia 37.8 52.5 44.9 17 33.1 40.6 54.1

81 Ecuador 37.8 59.2 47.7 16.4 34.2 37.8 48.1
● ● ● ● ●

0 100
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RANK COUNTRY GKI 
2025

PRE-UNIVERSITY 
EDUCATION

TVET AND HIGHER 
EDUCATION

RDI ICT ECONOMY ESG

82 Kuwait 37 46.8 35.7 15 49.9 47 43.5

83 Iran (Islamic Republic of) 36.9 58.4 44.4 20.6 34.7 36 37.7

84 Grenada 36.6 43.5 47 16.2 36.8 38.7 50.7

85 Trinidad and Tobago 36.3 53 40.4 12.2 41.9 45.1 46.6

86 Kyrgyzstan 36.3 70.6 47.5 10.9 34.8 36.4 49.2

87 Egypt 36.1 51.6 44.2 16.8 33.1 36.7 47.7

88 Lebanon 36.1 54 42.6 19.5 33 40 37.3

89 Morocco 35.9 48.5 37.1 16 37.6 37.8 52.3

90 Dominican Republic 35.3 51.8 36.6 12.7 34.4 41.2 57.1

91 Sri Lanka 35.3 56.3 38.3 13.1 33.1 38.5 54

92 El Salvador 35.3 57.4 43.9 12.2 30.5 41.7 49.4

93 South Africa 35.2 48.9 36.2 15.7 36.8 36.4 51.2

94 Panama 35 52.9 44 9 36.2 46.3 52.8

95 Bhutan 34.5 65.8 40.3 8.9 33.6 38.5 55

96 Kenya 33.9 58.8 40.3 13.4 27.2 34.7 50.4

97 Jamaica 32.5 61.7 30.5 10.5 31.8 36.5 51.4

98 Fiji 32.4 56.6 32.9 10 29.7 40 51.8

99 Guatemala 32.3 44.5 45.5 11.7 26.8 39.2 45.8

100 Saint Lucia 32 62.9 31.4 7.9 36.1 38.8 49.2

101 Cambodia 31.9 43.8 35.6 12.4 30.3 42.1 42.7

102 Samoa 31.7 49.4 39.5 11.2 27.4 34.6 49

103 Nepal 31.5 55.7 34.2 10.8 27.8 33.1 51.7

104 Namibia 31.5 50.6 36 11.8 28.2 34.6 46.4

105 Cabo Verde 31.5 57.2 39.9 9.2 29.6 32.1 48.7

106 Rwanda 31.3 51.3 36.8 14.2 22.5 29.9 52.4

107
Lao People's Democratic 
Republic

31.2 45.6 43.8 11.8 27 36.2 40.2

108 Botswana 30.8 47.3 31 12.1 31.4 30.5 49.9

109 Maldives 30.7 53.1 38.6 6.1 39.5 40.4 42

110 Algeria 30.6 44.8 35 14.1 31.3 28.2 42.1

111 Honduras 30.2 47.6 42.5 10.4 22.6 35.1 46

112 Tonga 30.2 55.3 37.3 8.5 28.1 34.4 45.2

113 Ghana 30.2 47.9 35.2 11.3 29.6 28.5 47.3

114 Palestine, State of 29.5 53.6 33.9 9.6 31.5 33.4 35.9

115 Guyana 29.5 53.8 26.4 9.4 32.9 32 47

116 Belize 29.5 48.2 37.3 6.6 33.2 36 45.9

117 Senegal 28.7 43.9 42.9 7 26.4 32.2 50.3

118 Myanmar 28.7 41.7 36.5 10 23.9 39 39.2

119 Pakistan 28.4 39.5 37.8 10.5 23.4 33.3 43.3

120
Tanzania (United Republic 
of)

28 46.9 32.4 8.8 23.2 33.8 46
● ● ● ● ●

0 100
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RANK COUNTRY GKI 
2025

PRE-UNIVERSITY 
EDUCATION

TVET AND HIGHER 
EDUCATION

RDI ICT ECONOMY ESG

121 Cuba 27.6 57.4 36.2 7.1 16.4 36.9 49.6

122 Bangladesh 27.4 51.4 27 8.5 25.4 30.8 46

123 Côte d’Ivoire 27.2 36.6 43.4 6.3 26.2 32.5 47

124 Cameroon 27.1 46.1 34.5 9.7 21.9 29.8 39.2

125 Vanuatu 27 43.3 41.7 5.9 30.1 30.4 39.8

126 Nicaragua 26.7 37.8 32.3 8.4 24.7 35.3 40.2

127 Lesotho 26.6 51.6 31.2 7.6 24.6 29.4 39.7

128 Malawi 25.9 43.6 37.8 7.9 15.7 30.8 48.1

129 Benin 25.8 40.1 33.7 8.2 20.1 27.9 47.2

130 Ethiopia 25.6 36.2 43 6.3 20.8 30.1 45.4

131 Zimbabwe 25.6 45.7 28.5 9.9 21.6 25.3 39.4

132 Mauritania 25.4 42.9 39.9 6.2 22.4 27.5 40.8

133 Togo 25.1 42.4 35.2 5.2 20.6 33.7 47.1

134 Madagascar 24.9 37.5 34.9 8.9 15 31.4 43.1

135 Burkina Faso 24.5 36.3 33.1 9.7 17.3 23.8 45.2

136 Eswatini (Kingdom of) 24.3 53.8 13 10 27.6 31.4 33.6

137 Mozambique 24.2 45.1 33 7 15.1 32.7 39.1

138 Angola 23.3 29.5 36.4 6.5 23 28 35.7

139 Syrian Arab Republic 21.4 45.9 21.8 7.3 18 21.3 34.2

140 Congo 21.3 38.7 33.3 4.9 18.8 26.7 29.9

141 Timor-Leste 21.1 53 43.9 2 19.1 28.5 34.4

142 Mali 21 24.3 32 6 16.8 27.3 40.8

143 Niger 20.1 25.2 40.3 4.5 11.2 30 42.3

144 Burundi 19.5 35.6 38.8 5.6 6.7 28.2 37.6

145 Gambia 19.4 44.8 11.7 5.2 14.1 29.7 46.7

146
Congo (Democratic 
Republic of the)

19 32 26 4.3 14 26.6 34.4

147 Guinea 19 30.1 14.2 4.8 20.6 28.2 38.7

148 Afghanistan 17 27.4 29.4 3.5 16.1 21.1 25.2

149 Chad 16.4 22.9 34.4 4.3 8 20.5 34.4

n/a Andorra n/a 64.1 45.7 18.7 56.8 n/a n/a

n/a Antigua and Barbuda n/a 57.7 33.5 10.6 36.2 n/a 48.7

n/a Bahamas n/a 64.4 n/a n/a 41.5 43.8 52.3

n/a Barbados n/a n/a 22.4 16.6 39.2 45.5 55.2

n/a
Bolivia (Plurinational 
State of)

n/a 59.4 n/a 9.1 28.7 39.8 40.5

n/a Central African Republic n/a n/a n/a 2.3 0.9 25.4 31.1

n/a Comoros n/a 45 38 n/a 17.2 25.9 n/a

n/a Djibouti n/a 42.1 n/a 4.1 n/a 36.2 38.2

n/a Dominica n/a 59.4 n/a n/a 33.1 n/a 41.6

n/a Equatorial Guinea n/a n/a n/a n/a 17.6 29.8 30

n/a Eritrea n/a n/a 26.8 n/a n/a n/a 32.6
● ● ● ● ●
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RANK COUNTRY GKI 
2025

PRE-UNIVERSITY 
EDUCATION

TVET AND HIGHER 
EDUCATION

RDI ICT ECONOMY ESG

n/a Gabon n/a 52.3 n/a 6.4 28.4 31.5 41.7

n/a Guinea-Bissau n/a n/a n/a 2.3 12.5 23.1 38.1

n/a Haiti n/a 37.4 n/a n/a 16.2 21.9 35.1

n/a Iceland n/a n/a 54.5 43.2 63.1 55.9 74.7

n/a Iraq n/a n/a n/a 10.9 28 23.9 39.9

n/a Kiribati n/a 56.3 32.3 1.9 14.9 n/a 51.9

n/a
Korea (Democratic 
People's Republic of)

n/a n/a n/a n/a n/a n/a 37.8

n/a Liberia n/a 38.7 n/a 8.1 11.4 34.6 43

n/a Libya n/a n/a n/a 4.3 35.1 25.6 31.9

n/a Liechtenstein n/a n/a 43.6 n/a 61.6 n/a n/a

n/a Marshall Islands n/a 64.2 50.5 n/a 25.4 n/a 48.4

n/a
Micronesia (Federated 
States of)

n/a n/a n/a n/a 21.2 n/a n/a

n/a Monaco n/a 65.5 56.1 n/a 61.5 n/a n/a

n/a Nauru n/a 44.6 n/a n/a 34.2 n/a n/a

n/a Nigeria n/a 49 n/a 6.8 26.9 28.7 43.7

n/a Palau n/a 56 n/a n/a n/a n/a n/a

n/a Papua New Guinea n/a n/a n/a 6.6 16.7 34.2 38

n/a Paraguay n/a 50.8 n/a 8.6 34.1 41.8 46.4

n/a Saint Kitts and Nevis n/a 49.5 18.8 25 39.6 n/a n/a

n/a
Saint Vincent and the 
Grenadines

n/a 51.4 n/a n/a 30.9 37.6 46.1

n/a San Marino n/a 65.3 45.7 n/a 47.5 n/a n/a

n/a Sao Tome and Principe n/a 57 34.3 n/a 23.8 23.4 41.1

n/a Sierra Leone n/a 42.3 n/a 4.4 14.6 27.6 43.8

n/a Solomon Islands n/a 29.8 n/a 5.5 13.9 34 37.6

n/a Somalia n/a n/a n/a n/a 14.4 27.1 26.7

n/a South Sudan n/a 27.4 n/a n/a 11.6 20.9 17.8

n/a Sudan n/a n/a 28.2 5.8 19.3 19 30.7

n/a Suriname n/a 46.9 n/a 7.3 33.4 31.9 44.7

n/a Tajikistan n/a n/a 37.7 6.2 24.1 31.9 42.9

n/a Turkmenistan n/a 51.7 32.1 n/a 21.2 31.9 29.7

n/a Tuvalu n/a 51.9 24.4 n/a 28.7 n/a n/a

n/a Uganda n/a n/a n/a 6.1 17 31.9 46.4

n/a
Venezuela (Bolivarian 
Republic of)

n/a 34.5 n/a 6.1 16.6 n/a 34

n/a Yemen n/a n/a n/a 8.2 n/a 25.7 26.9

n/a Zambia n/a 46.7 n/a 7.1 23.5 29.5 45.8

● ● ● ● ●
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RANK COUNTRY SCORE

1 Korea (Republic of) 79
2 Belarus 73.7
3 Switzerland 73.7
4 Poland 73.5
5 Japan 72.6
6 Sweden 71.8
7 Belgium 71.6
8 Portugal 71.2
9 United Kingdom 71.1
10 France 71
11 Slovenia 70.8
12 Uzbekistan 70.6
13 Kyrgyzstan 70.6
14 Spain 70.3
15 United States 70.2
16 Hong Kong, China (SAR) 70.1
17 Serbia 69.7
18 Germany 69.6
19 Finland 69.5
20 Russian Federation 69.4
21 Norway 69.3
22 Latvia 69.3
23 Lithuania 69.2
24 Australia 69.2
25 Canada 69.1
26 Kazakhstan 69.1
27 Netherlands 68.9
28 Singapore 68.7
29 Denmark 68.3
30 China 68.1
31 Slovakia 67.7
32 United Arab Emirates 67.5
33 Costa Rica 67.5
34 Cyprus 67
35 Georgia 66.9
36 Peru 66.3
37 Hungary 66.1
38 Estonia 66
39 Armenia 66
40 Italy 65.8
41 Bhutan 65.8
42 Croatia 65.6
43 Monaco 65.5
44 San Marino 65.3
45 Malta 65.1
46 Mongolia 65.1
47 Bulgaria 65

RANK COUNTRY SCORE

48 Mauritius 64.6
49 Montenegro 64.6
50 Bahamas 64.4
51 Marshall Islands 64.2
52 Israel 64.1
53 Andorra 64.1
54 Türkiye 64
55 Viet Nam 63.9
56 Czechia 63.8
57 Luxembourg 63.7
58 Ukraine 63.6
59 Brunei Darussalam 63.4
60 Ireland 63.1
61 North Macedonia 63.1
62 Saint Lucia 62.9
63 Thailand 62.8
64 New Zealand 62.5
65 Austria 62.4
66 Greece 62.3
67 Jamaica 61.7
68 Mexico 60.8
69 Colombia 60.4
70 Azerbaijan 59.6
71 Dominica 59.4
72 Bolivia (Plurinational State of) 59.4
73 Uruguay 59.4
74 Ecuador 59.2
75 Romania 59
76 Kenya 58.8
77 Chile 58.8
78 Malaysia 58.6
79 Iran (Islamic Republic of) 58.4
80 Saudi Arabia 58.1
81 Seychelles 58
82 Albania 58
83 Brazil 57.8
84 Antigua and Barbuda 57.7
85 Moldova (Republic of) 57.5
86 Cuba 57.4
87 El Salvador 57.4
88 Tunisia 57.2
89 Cabo Verde 57.2
90 Sao Tome and Principe 57
91 Fiji 56.6
92 Sri Lanka 56.3
93 Jordan 56.3
94 Kiribati 56.3

Pre-university education

● ● ● ● ●
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RANK COUNTRY SCORE

95 India 56.2
96 Palau 56
97 Nepal 55.7
98 Tonga 55.3
99 Argentina 55.2
100 Bahrain 55
101 Lebanon 54
102 Guyana 53.8
103 Eswatini (Kingdom of) 53.8
104 Palestine, State of 53.6
105 Philippines 53.5
106 Maldives 53.1
107 Trinidad and Tobago 53
108 Timor-Leste 53
109 Panama 52.9
110 Indonesia 52.5
111 Gabon 52.3
112 Tuvalu 51.9
113 Dominican Republic 51.8
114 Qatar 51.7
115 Bosnia and Herzegovina 51.7
116 Turkmenistan 51.7
117 Egypt 51.6
118 Lesotho 51.6
119 Bangladesh 51.4
120 Saint Vincent and the Grenadines 51.4
121 Rwanda 51.3
122 Oman 51
123 Paraguay 50.8
124 Namibia 50.6
125 Saint Kitts and Nevis 49.5
126 Samoa 49.4
127 Nigeria 49
128 South Africa 48.9
129 Morocco 48.5
130 Belize 48.2
131 Ghana 47.9
132 Honduras 47.6
133 Botswana 47.3
134 Tanzania (United Republic of) 46.9
135 Suriname 46.9
136 Kuwait 46.8
137 Zambia 46.7
138 Cameroon 46.1
139 Syrian Arab Republic 45.9
140 Zimbabwe 45.7
141 Lao People's Democratic Republic 45.6
142 Mozambique 45.1

RANK COUNTRY SCORE

143 Comoros 45
144 Algeria 44.8
145 Gambia 44.8
146 Nauru 44.6
147 Guatemala 44.5
148 Senegal 43.9
149 Cambodia 43.8
150 Malawi 43.6
151 Grenada 43.5
152 Vanuatu 43.3
153 Mauritania 42.9
154 Togo 42.4
155 Sierra Leone 42.3
156 Djibouti 42.1
157 Myanmar 41.7
158 Benin 40.1
159 Pakistan 39.5
160 Liberia 38.7
161 Congo 38.7
162 Nicaragua 37.8
163 Madagascar 37.5
164 Haiti 37.4
165 Côte d’Ivoire 36.6
166 Burkina Faso 36.3
167 Ethiopia 36.2
168 Burundi 35.6
169 Venezuela (Bolivarian Republic of) 34.5
170 Congo (Democratic Republic of the) 32
171 Guinea 30.1
172 Solomon Islands 29.8
173 Angola 29.5
174 South Sudan 27.4
175 Afghanistan 27.4
176 Niger 25.2
177 Mali 24.3
178 Chad 22.9
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RANK COUNTRY SCORE

1 Switzerland 66.8
2 Netherlands 65.8
3 Norway 64.1
4 Austria 63
5 Germany 63
6 Belgium 62.3
7 Finland 62.1
8 United Kingdom 62
9 Luxembourg 61.6
10 Australia 61
11 Sweden 60.6
12 Slovenia 60.1
13 Israel 59.9
14 Singapore 59.8
15 Canada 59.7
16 Denmark 59.4
17 Czechia 59
18 Hungary 58.8
19 Croatia 58.2
20 Latvia 58.2
21 France 57.8
22 United States 57.3
23 Malta 57.2
24 Portugal 57.2
25 Lithuania 57.1
26 Greece 56.7
27 Poland 56.7
28 Slovakia 56.7
29 Spain 56.2
30 Monaco 56.1
31 Bulgaria 56
32 Korea (Republic of) 55.6
33 United Arab Emirates 55.6
34 Estonia 55
35 Ireland 54.7
36 New Zealand 54.5
37 Iceland 54.5
38 Italy 54
39 Georgia 53.4
40 Japan 53
41 Russian Federation 52.9
42 Chile 52.9
43 Türkiye 52.8
44 Romania 52.5
45 Azerbaijan 52.3
46 Belarus 52
47 Cyprus 51.7

TVET and Higher education

● ● ● ● ●
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RANK COUNTRY SCORE

48 Serbia 51.3
49 Kazakhstan 51
50 Ukraine 50.9
51 Armenia 50.7
52 Mexico 50.6
53 Hong Kong, China (SAR) 50.5
54 Marshall Islands 50.5
55 Costa Rica 50.2
56 Moldova (Republic of) 49.2
57 Montenegro 49
58 Saudi Arabia 48.7
59 Ecuador 47.7
60 Brunei Darussalam 47.6
61 Kyrgyzstan 47.5
62 Bosnia and Herzegovina 47.5
63 Grenada 47
64 Seychelles 46.5
65 Uruguay 46.4
66 Colombia 45.7
67 Andorra 45.7
68 San Marino 45.7
69 Mongolia 45.6
70 Guatemala 45.5
71 North Macedonia 45.5
72 Thailand 45.1
73 Indonesia 44.9
74 Qatar 44.8
75 Uzbekistan 44.7
76 Iran (Islamic Republic of) 44.4
77 Peru 44.3
78 Brazil 44.3
79 Egypt 44.2
80 Philippines 44
81 Panama 44
82 El Salvador 43.9
83 Timor-Leste 43.9
84 Lao People's Democratic Republic 43.8
85 Liechtenstein 43.6
86 India 43.4
87 Côte d’Ivoire 43.4
88 Ethiopia 43
89 Senegal 42.9
90 Lebanon 42.6
91 Argentina 42.6
92 Honduras 42.5
93 Malaysia 42.5
94 Albania 42.2
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RANK COUNTRY SCORE

95 Vanuatu 41.7
96 Viet Nam 41.6
97 Jordan 40.5
98 China 40.5
99 Trinidad and Tobago 40.4
100 Kenya 40.3
101 Bhutan 40.3
102 Niger 40.3
103 Mauritius 40.2
104 Mauritania 39.9
105 Cabo Verde 39.9
106 Samoa 39.5
107 Oman 39.5
108 Burundi 38.8
109 Maldives 38.6
110 Sri Lanka 38.3
111 Comoros 38
112 Pakistan 37.8
113 Malawi 37.8
114 Tajikistan 37.7
115 Tonga 37.3
116 Belize 37.3
117 Morocco 37.1
118 Rwanda 36.8
119 Dominican Republic 36.6
120 Myanmar 36.5
121 Angola 36.4
122 South Africa 36.2
123 Cuba 36.2
124 Namibia 36
125 Kuwait 35.7
126 Cambodia 35.6
127 Togo 35.2
128 Ghana 35.2
129 Algeria 35
130 Madagascar 34.9
131 Cameroon 34.5
132 Chad 34.4
133 Sao Tome and Principe 34.3
134 Nepal 34.2
135 Palestine, State of 33.9
136 Bahrain 33.8
137 Benin 33.7
138 Antigua and Barbuda 33.5
139 Congo 33.3
140 Tunisia 33.1
141 Burkina Faso 33.1

RANK COUNTRY SCORE

142 Mozambique 33
143 Fiji 32.9
144 Tanzania (United Republic of) 32.4
145 Nicaragua 32.3
146 Kiribati 32.3
147 Turkmenistan 32.1
148 Mali 32
149 Saint Lucia 31.4
150 Lesotho 31.2
151 Botswana 31
152 Jamaica 30.5
153 Afghanistan 29.4
154 Zimbabwe 28.5
155 Sudan 28.2
156 Bangladesh 27
157 Eritrea 26.8
158 Guyana 26.4
159 Congo (Democratic Republic of the) 26
160 Tuvalu 24.4
161 Barbados 22.4
162 Syrian Arab Republic 21.8
163 Saint Kitts and Nevis 18.8
164 Guinea 14.2
165 Eswatini (Kingdom of) 13
166 Gambia 11.7

● ● ● ● ●

0 100



 GKI 2025    21

RANK COUNTRY SCORE

1 Switzerland 60
2 Denmark 51.9
3 Sweden 51.8
4 Singapore 51.1
5 Korea (Republic of) 49.7
6 Finland 47
7 United Kingdom 46.2
8 Germany 46.1
9 Hong Kong, China (SAR) 46.1
10 Ireland 45.8
11 Netherlands 45.7
12 Austria 44.2
13 United States 43.7
14 Israel 43.5
15 Iceland 43.2
16 Italy 43.1
17 Australia 42.7
18 China 42.7
19 Norway 42.3
20 Luxembourg 41.1
21 Belgium 41
22 Slovenia 40.7
23 France 40.3
24 Czechia 37.8
25 Cyprus 37.8
26 Spain 37.3
27 Japan 37.3
28 New Zealand 36.3
29 Malta 36.3
30 Portugal 35
31 Canada 34.9
32 Estonia 34.1
33 Lithuania 32.7
34 Greece 32.1
35 United Arab Emirates 31.6
36 Hungary 31.4
37 Malaysia 30.3
38 Poland 28.8
39 Bulgaria 28.8
40 Slovakia 28.2
41 Croatia 27.5
42 Serbia 27.3
43 Türkiye 26.6
44 Saudi Arabia 25.4
45 Latvia 25.1
46 Saint Kitts and Nevis 25
47 Qatar 24.4

Research, development and innovation (RDI)

● ● ● ● ●
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RANK COUNTRY SCORE

48 Romania 24.3
49 Thailand 22.6
50 Oman 21.4
51 Jordan 21.3
52 North Macedonia 20.8
53 Iran (Islamic Republic of) 20.6
54 Tunisia 20.6
55 Russian Federation 20.6
56 Brunei Darussalam 20.2
57 Bahrain 20.1
58 Uruguay 20
59 Viet Nam 19.8
60 Costa Rica 19.7
61 India 19.7
62 Lebanon 19.5
63 Albania 19.3
64 Brazil 19.2
65 Philippines 18.9
66 Bosnia and Herzegovina 18.8
67 Andorra 18.7
68 Argentina 18.7
69 Ukraine 18.6
70 Belarus 18.4
71 Armenia 18.1
72 Mexico 18.1
73 Mongolia 17.7
74 Chile 17.6
75 Azerbaijan 17.4
76 Georgia 17.2
77 Peru 17.1
78 Indonesia 17
79 Egypt 16.8
80 Barbados 16.6
81 Colombia 16.5
82 Ecuador 16.4
83 Mauritius 16.4
84 Grenada 16.2
85 Montenegro 16.2
86 Morocco 16
87 South Africa 15.7
88 Seychelles 15.4
89 Kazakhstan 15.1
90 Kuwait 15
91 Uzbekistan 14.5
92 Rwanda 14.2
93 Algeria 14.1
94 Moldova (Republic of) 13.9
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RANK COUNTRY SCORE

142 Mozambique 7
143 Senegal 7
144 Nigeria 6.8
145 Belize 6.6
146 Papua New Guinea 6.6
147 Angola 6.5
148 Gabon 6.4
149 Côte d’Ivoire 6.3
150 Ethiopia 6.3
151 Tajikistan 6.2
152 Mauritania 6.2
153 Maldives 6.1
154 Uganda 6.1
155 Venezuela (Bolivarian Republic of) 6.1
156 Mali 6
157 Vanuatu 5.9
158 Sudan 5.8
159 Burundi 5.6
160 Solomon Islands 5.5
161 Gambia 5.2
162 Togo 5.2
163 Congo 4.9
164 Guinea 4.8
165 Niger 4.5
166 Sierra Leone 4.4
167 Congo (Democratic Republic of the) 4.3
168 Chad 4.3
169 Libya 4.3
170 Djibouti 4.1
171 Afghanistan 3.5
172 Guinea-Bissau 2.3
173 Central African Republic 2.3
174 Timor-Leste 2
175 Kiribati 1.9

RANK COUNTRY SCORE

95 Kenya 13.4
96 Sri Lanka 13.1
97 Dominican Republic 12.7
98 Cambodia 12.4
99 Trinidad and Tobago 12.2
100 El Salvador 12.2
101 Botswana 12.1
102 Namibia 11.8
103 Lao People's Democratic Republic 11.8
104 Guatemala 11.7
105 Ghana 11.3
106 Samoa 11.2
107 Kyrgyzstan 10.9
108 Iraq 10.9
109 Nepal 10.8
110 Antigua and Barbuda 10.6
111 Pakistan 10.5
112 Jamaica 10.5
113 Honduras 10.4
114 Fiji 10
115 Myanmar 10
116 Eswatini (Kingdom of) 10
117 Zimbabwe 9.9
118 Burkina Faso 9.7
119 Cameroon 9.7
120 Palestine, State of 9.6
121 Guyana 9.4
122 Cabo Verde 9.2
123 Bolivia (Plurinational State of) 9.1
124 Panama 9
125 Madagascar 8.9
126 Bhutan 8.9
127 Tanzania (United Republic of) 8.8
128 Paraguay 8.6
129 Bangladesh 8.5
130 Tonga 8.5
131 Nicaragua 8.4
132 Benin 8.2
133 Yemen 8.2
134 Liberia 8.1
135 Saint Lucia 7.9
136 Malawi 7.9
137 Lesotho 7.6
138 Suriname 7.3
139 Syrian Arab Republic 7.3
140 Cuba 7.1
141 Zambia 7.1

● ● ● ● ●
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RANK COUNTRY SCORE

1 Singapore 72.3
2 Ireland 68.1
3 Sweden 65.9
4 Netherlands 65.3
5 United Arab Emirates 64.3
6 Finland 64.2
7 Luxembourg 64
8 Iceland 63.1
9 United States 62.8
10 Denmark 62.6
11 Liechtenstein 61.6
12 Monaco 61.5
13 Israel 61.3
14 Estonia 61.3
15 United Kingdom 60.7
16 Switzerland 58.8
17 Canada 58.8
18 Norway 58.5
19 Malta 58.3
20 New Zealand 58.2
21 Germany 57.7
22 Austria 57.6
23 France 57.5
24 Japan 57.2
25 Korea (Republic of) 57.1
26 Andorra 56.8
27 Hong Kong, China (SAR) 56.1
28 China 56
29 Australia 55.9
30 Belgium 55.2
31 Czechia 54.7
32 Bulgaria 54.7
33 Cyprus 54.3
34 Lithuania 54.1
35 Poland 53.9
36 Latvia 53.6
37 Spain 53.6
38 Hungary 53.4
39 Saudi Arabia 53.3
40 Portugal 51.8
41 Malaysia 51.7
42 Slovenia 51.3
43 Qatar 50.8
44 Croatia 50.8
45 Slovakia 50.6
46 Bahrain 50.2
47 Kuwait 49.9

Information and communications technology
 (ICT)

● ● ● ● ●
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RANK COUNTRY SCORE

48 Romania 49.5
49 Serbia 49.2
50 Chile 48.9
51 Brunei Darussalam 48.8
52 North Macedonia 48.6
53 Greece 48
54 Italy 47.8
55 San Marino 47.5
56 Montenegro 46.3
57 Uruguay 46.1
58 Moldova (Republic of) 45.7
59 Mauritius 45.5
60 Brazil 45.2
61 Ukraine 44.6
62 Belarus 43.4
63 Oman 42.8
64 Armenia 42.5
65 Costa Rica 42.3
66 Seychelles 42.3
67 Russian Federation 42.2
68 Trinidad and Tobago 41.9
69 Bahamas 41.5
70 Albania 41.2
71 Thailand 40.8
72 Bosnia and Herzegovina 40.4
73 Kazakhstan 40.2
74 Georgia 40.1
75 Saint Kitts and Nevis 39.6
76 Maldives 39.5
77 Argentina 39.5
78 Tunisia 39.3
79 Philippines 39.2
80 Barbados 39.2
81 Azerbaijan 38.8
82 India 38.2
83 Morocco 37.6
84 Türkiye 37.5
85 Viet Nam 37.3
86 Colombia 37.1
87 Peru 36.9
88 Grenada 36.8
89 South Africa 36.8
90 Uzbekistan 36.7
91 Panama 36.2
92 Antigua and Barbuda 36.2
93 Saint Lucia 36.1
94 Jordan 36
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RANK COUNTRY SCORE

144 Myanmar 23.9
145 Sao Tome and Principe 23.8
146 Zambia 23.5
147 Pakistan 23.4
148 Tanzania (United Republic of) 23.2
149 Angola 23
150 Honduras 22.6
151 Rwanda 22.5
152 Mauritania 22.4
153 Cameroon 21.9
154 Zimbabwe 21.6
155 Micronesia (Federated States of) 21.2
156 Turkmenistan 21.2
157 Ethiopia 20.8
158 Guinea 20.6
159 Togo 20.6
160 Benin 20.1
161 Sudan 19.3
162 Timor-Leste 19.1
163 Congo 18.8
164 Syrian Arab Republic 18
165 Equatorial Guinea 17.6
166 Burkina Faso 17.3
167 Comoros 17.2
168 Uganda 17
169 Mali 16.8
170 Papua New Guinea 16.7
171 Venezuela (Bolivarian Republic of) 16.6
172 Cuba 16.4
173 Haiti 16.2
174 Afghanistan 16.1
175 Malawi 15.7
176 Mozambique 15.1
177 Madagascar 15
178 Kiribati 14.9
179 Sierra Leone 14.6
180 Somalia 14.4
181 Gambia 14.1
182 Congo (Democratic Republic of the) 14
183 Solomon Islands 13.9
184 Guinea-Bissau 12.5
185 South Sudan 11.6
186 Liberia 11.4
187 Niger 11.2
188 Chad 8
189 Burundi 6.7
190 Central African Republic 0.9

RANK COUNTRY SCORE

95 Mexico 35.5
96 Libya 35.1
97 Kyrgyzstan 34.8
98 Iran (Islamic Republic of) 34.7
99 Dominican Republic 34.4
100 Ecuador 34.2
101 Nauru 34.2
102 Paraguay 34.1
103 Mongolia 33.8
104 Bhutan 33.6
105 Suriname 33.4
106 Belize 33.2
107 Egypt 33.1
108 Dominica 33.1
109 Indonesia 33.1
110 Sri Lanka 33.1
111 Lebanon 33
112 Guyana 32.9
113 Jamaica 31.8
114 Palestine, State of 31.5
115 Botswana 31.4
116 Algeria 31.3
117 Saint Vincent and the Grenadines 30.9
118 El Salvador 30.5
119 Cambodia 30.3
120 Vanuatu 30.1
121 Fiji 29.7
122 Cabo Verde 29.6
123 Ghana 29.6
124 Bolivia (Plurinational State of) 28.7
125 Tuvalu 28.7
126 Gabon 28.4
127 Namibia 28.2
128 Tonga 28.1
129 Iraq 28
130 Nepal 27.8
131 Eswatini (Kingdom of) 27.6
132 Samoa 27.4
133 Kenya 27.2
134 Lao People's Democratic Republic 27
135 Nigeria 26.9
136 Guatemala 26.8
137 Senegal 26.4
138 Côte d’Ivoire 26.2
139 Marshall Islands 25.4
140 Bangladesh 25.4
141 Nicaragua 24.7
142 Lesotho 24.6
143 Tajikistan 24.1
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RANK COUNTRY SCORE

1 Singapore 76.3
2 Switzerland 75
3 Luxembourg 70.4
4 Ireland 69
5 United States 67.8
6 Denmark 66.2
7 Korea (Republic of) 65.1
8 Sweden 64.5
9 Netherlands 64.1
10 Norway 64.1
11 Austria 64
12 Belgium 63.9
13 United Arab Emirates 63.8
14 Malta 63.5
15 Hong Kong, China (SAR) 63.3
16 Germany 62.6
17 United Kingdom 60.5
18 Finland 60.3
19 Japan 58.9
20 Israel 58.8
21 France 58.7
22 Czechia 57.7
23 Qatar 57.7
24 Canada 56.1
25 Iceland 55.9
26 Italy 55.7
27 Australia 55.5
28 Hungary 55.3
29 Portugal 55.2
30 Lithuania 55.1
31 Estonia 54.8
32 Latvia 54.4
33 Spain 53.8
34 Slovakia 53.1
35 Poland 53.1
36 Slovenia 53
37 China 52.8
38 Cyprus 52.2
39 Malaysia 51.1
40 Bulgaria 50.6
41 New Zealand 50.5
42 Croatia 50.2
43 Belarus 50.1
44 Romania 49.9
45 Bahrain 49.6
46 Greece 49.5
47 Mexico 49.4

Economy

● ● ● ● ●
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RANK COUNTRY SCORE

48 Thailand 48.7
49 Serbia 48.5
50 Türkiye 48.5
51 Russian Federation 48.2
52 Chile 47.4
53 Viet Nam 47
54 Kuwait 47
55 Saudi Arabia 46.7
56 Brunei Darussalam 46.6
57 Panama 46.3
58 Oman 45.5
59 Barbados 45.5
60 Montenegro 45.4
61 Mauritius 45.2
62 Trinidad and Tobago 45.1
63 Bosnia and Herzegovina 45.1
64 North Macedonia 45.1
65 Armenia 44.2
66 Bahamas 43.8
67 Moldova (Republic of) 43.3
68 Costa Rica 43
69 Kazakhstan 43
70 Argentina 42.8
71 Uruguay 42.5
72 Cambodia 42.1
73 Philippines 42
74 India 41.9
75 Paraguay 41.8
76 Georgia 41.8
77 Brazil 41.7
78 El Salvador 41.7
79 Dominican Republic 41.2
80 Colombia 41
81 Indonesia 40.6
82 Maldives 40.4
83 Albania 40.3
84 Lebanon 40
85 Fiji 40
86 Bolivia (Plurinational State of) 39.8
87 Uzbekistan 39.8
88 Jordan 39.5
89 Peru 39.4
90 Mongolia 39.2
91 Guatemala 39.2
92 Myanmar 39
93 Tunisia 38.8
94 Saint Lucia 38.8
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RANK COUNTRY SCORE

95 Grenada 38.7
96 Sri Lanka 38.5
97 Bhutan 38.5
98 Azerbaijan 38.4
99 Ecuador 37.8
100 Morocco 37.8
101 Saint Vincent and the Grenadines 37.6
102 Ukraine 37
103 Cuba 36.9
104 Egypt 36.7
105 Jamaica 36.5
106 Kyrgyzstan 36.4
107 South Africa 36.4
108 Lao People's Democratic Republic 36.2
109 Djibouti 36.2
110 Belize 36
111 Iran (Islamic Republic of) 36
112 Nicaragua 35.3
113 Seychelles 35.1
114 Honduras 35.1
115 Kenya 34.7
116 Liberia 34.6
117 Namibia 34.6
118 Samoa 34.6
119 Tonga 34.4
120 Papua New Guinea 34.2
121 Solomon Islands 34
122 Tanzania (United Republic of) 33.8
123 Togo 33.7
124 Palestine, State of 33.4
125 Pakistan 33.3
126 Nepal 33.1
127 Mozambique 32.7
128 Côte d’Ivoire 32.5
129 Senegal 32.2
130 Cabo Verde 32.1
131 Guyana 32
132 Suriname 31.9
133 Tajikistan 31.9
134 Turkmenistan 31.9
135 Uganda 31.9
136 Gabon 31.5
137 Eswatini (Kingdom of) 31.4
138 Madagascar 31.4
139 Bangladesh 30.8
140 Malawi 30.8
141 Botswana 30.5

RANK COUNTRY SCORE

142 Vanuatu 30.4
143 Ethiopia 30.1
144 Niger 30
145 Rwanda 29.9
146 Cameroon 29.8
147 Equatorial Guinea 29.8
148 Gambia 29.7
149 Zambia 29.5
150 Lesotho 29.4
151 Nigeria 28.7
152 Timor-Leste 28.5
153 Ghana 28.5
154 Algeria 28.2
155 Guinea 28.2
156 Burundi 28.2
157 Angola 28
158 Benin 27.9
159 Sierra Leone 27.6
160 Mauritania 27.5
161 Mali 27.3
162 Somalia 27.1
163 Congo 26.7
164 Congo (Democratic Republic of the) 26.6
165 Comoros 25.9
166 Yemen 25.7
167 Libya 25.6
168 Central African Republic 25.4
169 Zimbabwe 25.3
170 Iraq 23.9
171 Burkina Faso 23.8
172 Sao Tome and Principe 23.4
173 Guinea-Bissau 23.1
174 Haiti 21.9
175 Syrian Arab Republic 21.3
176 Afghanistan 21.1
177 South Sudan 20.9
178 Chad 20.5
179 Sudan 19

● ● ● ● ●

0 100
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RANK COUNTRY SCORE

1 Sweden 75.7
2 Norway 75.4
3 Iceland 74.7
4 Switzerland 74.4
5 Ireland 74.3
6 Denmark 73.2
7 Finland 73
8 Austria 72.4
9 United Kingdom 72.1
10 New Zealand 71.1
11 Netherlands 71.1
12 Slovenia 69.8
13 Germany 69.6
14 Spain 69.5
15 Australia 69.3
16 Portugal 69.1
17 France 69
18 Japan 69
19 Czechia 67.5
20 Korea (Republic of) 67.3
21 Belgium 66.9
22 Canada 66.6
23 Uruguay 65.9
24 Italy 65.8
25 Luxembourg 65.8
26 Cyprus 65.6
27 Lithuania 65.2
28 Malta 65.1
29 Slovakia 64.9
30 Estonia 63.6
31 Greece 63.6
32 Hungary 63.2
33 Latvia 63
34 Singapore 62.9
35 Costa Rica 62.7
36 Poland 62.5
37 Croatia 62.2
38 Chile 62
39 Albania 61.7
40 Romania 61.6
41 Bulgaria 59.3
42 Mauritius 59.2
43 Georgia 59.1
44 Montenegro 59
45 Israel 58.7
46 India 58.3
47 United Arab Emirates 58

Environmental, social and governance (ESG)

● ● ● ● ●

0 100

RANK COUNTRY SCORE

48 North Macedonia 57.7
49 United States 57.6
50 Serbia 57.5
51 Dominican Republic 57.1
52 Thailand 56.7
53 Philippines 55.3
54 Barbados 55.2
55 Bhutan 55
56 Armenia 55
57 Malaysia 54.7
58 Indonesia 54.1
59 Colombia 54.1
60 Sri Lanka 54
61 China 53.9
62 Jordan 53.8
63 Hong Kong, China (SAR) 53.5
64 Argentina 53.3
65 Peru 53.2
66 Moldova (Republic of) 53
67 Panama 52.8
68 Brazil 52.6
69 Rwanda 52.4
70 Morocco 52.3
71 Bahamas 52.3
72 Kazakhstan 52.3
73 Kiribati 51.9
74 Mongolia 51.9
75 Fiji 51.8
76 Nepal 51.7
77 Jamaica 51.4
78 South Africa 51.2
79 Mexico 51.1
80 Tunisia 50.7
81 Seychelles 50.7
82 Grenada 50.7
83 Kenya 50.4
84 Senegal 50.3
85 Bosnia and Herzegovina 50
86 Botswana 49.9
87 Bahrain 49.9
88 Cuba 49.6
89 El Salvador 49.4
90 Viet Nam 49.3
91 Kyrgyzstan 49.2
92 Uzbekistan 49.2
93 Saint Lucia 49.2
94 Saudi Arabia 49.2
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RANK COUNTRY SCORE

95 Samoa 49
96 Cabo Verde 48.7
97 Ukraine 48.7
98 Antigua and Barbuda 48.7
99 Marshall Islands 48.4
100 Malawi 48.1
101 Ecuador 48.1
102 Egypt 47.7
103 Ghana 47.3
104 Benin 47.2
105 Togo 47.1
106 Guyana 47
107 Côte d’Ivoire 47
108 Brunei Darussalam 46.9
109 Gambia 46.7
110 Trinidad and Tobago 46.6
111 Paraguay 46.4
112 Namibia 46.4
113 Uganda 46.4
114 Türkiye 46.2
115 Saint Vincent and the Grenadines 46.1
116 Tanzania (United Republic of) 46
117 Bangladesh 46
118 Honduras 46
119 Belize 45.9
120 Zambia 45.8
121 Guatemala 45.8
122 Ethiopia 45.4
123 Burkina Faso 45.2
124 Tonga 45.2
125 Qatar 44.9
126 Suriname 44.7
127 Azerbaijan 44.4
128 Oman 44
129 Sierra Leone 43.8
130 Nigeria 43.7
131 Kuwait 43.5
132 Pakistan 43.3
133 Madagascar 43.1
134 Liberia 43
135 Tajikistan 42.9
136 Cambodia 42.7
137 Belarus 42.6
138 Niger 42.3
139 Algeria 42.1
140 Maldives 42
141 Gabon 41.7

RANK COUNTRY SCORE

142 Dominica 41.6
143 Russian Federation 41.3
144 Sao Tome and Principe 41.1
145 Mauritania 40.8
146 Mali 40.8
147 Bolivia (Plurinational State of) 40.5
148 Lao People's Democratic Republic 40.2
149 Nicaragua 40.2
150 Iraq 39.9
151 Vanuatu 39.8
152 Lesotho 39.7
153 Zimbabwe 39.4
154 Cameroon 39.2
155 Myanmar 39.2
156 Mozambique 39.1
157 Guinea 38.7
158 Djibouti 38.2
159 Guinea-Bissau 38.1
160 Papua New Guinea 38

161
Korea (Democratic People's 
Republic of)

37.8

162 Iran (Islamic Republic of) 37.7
163 Burundi 37.6
164 Solomon Islands 37.6
165 Lebanon 37.3
166 Palestine, State of 35.9
167 Angola 35.7
168 Haiti 35.1
169 Congo (Democratic Republic of the) 34.4
170 Chad 34.4
171 Timor-Leste 34.4
172 Syrian Arab Republic 34.2
173 Venezuela (Bolivarian Republic of) 34
174 Eswatini (Kingdom of) 33.6
175 Eritrea 32.6
176 Libya 31.9
177 Central African Republic 31.1
178 Sudan 30.7
179 Equatorial Guinea 30
180 Congo 29.9
181 Turkmenistan 29.7
182 Yemen 26.9
183 Somalia 26.7
184 Afghanistan 25.2
185 South Sudan 17.8

● ● ● ● ●

0 100
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RANK REGION GKI 
2025

PRE-UNIVERSITY 
EDUCATION

TVET AND 
HIGHER 

EDUCATION

RDI ICT ECONOMY ESG

1st OECD 55.9 67.8 57.8 37.9 55.4 57.7 66.6

2nd Europe and 
Central Asia

44.2 64.3 49.2 20.6 44.9 44.6 52.8

3rd Arab States 37 51.3 38.4 15.1 35.4 36.2 41.8

4th Asia and the 
Pacific

36.3 54 40.5 15.8 32.7 40.5 47.1

5th

Latin America 
and the 
Caribbean

35.9 54 39.7 13.1 33.9 39.7 49.4

6th ICESCO 32.4 48.5 37.6 11.7 29.9 34.1 43.3

7th Africa 26.5 43.3 33.7 8 21.2 29.8 42.3

● ● ● ● ●

0 100Regional Averages
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The changing role of knowledge

The role of knowledge in human development has evolved significantly, reflecting broader shifts in social, economic, and 
political structures. Knowledge has become the defining asset of the modern growth, shaping governance and influencing 
global competition. However, this evolution has not been linear. Each advance has introduced opportunities and challenges, 
underscoring the need to view knowledge as more than an economic resource but also a foundation for equity, sustainability, 
and resilience.

Historically, knowledge was localized and communal, supporting the continuity of societies. Over time, access became 
concentrated among the elites, transforming knowledge into a mechanism of control. The Islamic Golden Age, the Renaissance, 
and the Enlightenment repositioned knowledge as a universal pursuit, laying the groundwork for science and technological 
progress and political reform. The Industrial Age reinforced the economic dimension, embedding knowledge into systems of 
productivity, efficiency, and competitiveness. By the late 20th century, knowledge had become globalized, commodified, and 
rapidly disseminated through media, universities, and digital networks.

In the 21st century, this role is shifting again. Knowledge is now abundant and digitally mediated, but its distribution remains 
uneven, exposing persistent inequalities between and within countries. At the same time, challenges such as misinformation, 
digital divides, and the commercialization of intellectual property reveal structural vulnerabilities. The central issue has shifted 
from scarcity to knowledge management: whether societies can effectively filter, govern, and apply knowledge in ways that 
promote collective well-being while mitigating the risk of misinformation and misuse.

This increasing role of knowledge has direct implications for sustainable development. Achieving the 2030 Agenda for Sustainable 
Development requires knowledge systems that are inclusive, adaptable, and ethically grounded. Climate action, pandemic preparedness, 
technological governance, and economic transformation are just a selection of the pressing global issues that depend in large part on 
the capacity of societies to generate, share, and apply knowledge across disciplines and borders. The integration of indigenous and 
non-Western traditions, alongside scientific expertise, expands the scope of valid knowledge and enhances the inclusivity of solutions. 

Moreover, knowledge is increasingly a measure of resilience and preparedness. Countries with strong knowledge ecosystems—
robust education systems, vibrant research and development, and effective mechanisms for data and evidence-based 
policymaking—are better equipped to adapt to shocks and navigate uncertainty. Conversely, weak or unequal knowledge 
systems exacerbate vulnerabilities, harden existing inequities, and limit the capacity to respond to crises.

From a policy perspective, this underscores the need for reliable indicators and evidence-based tools to track progress, 
identify gaps, and inform strategy. The Global Knowledge Index (GKI) has for eight years been responding to this demand, 
providing comprehensive benchmarks to help countries align their knowledge systems with long-term development priorities. 
By assessing readiness and resilience, the GKI illustrates how the changing role of knowledge can be harnessed not only for 
economic growth, but for inclusive, equitable, and sustainable development. 
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The 2025 revision of the  
Global Knowledge Index

The GKI, developed by UNDP’s Knowledge Project in partnership with the Mohammed bin Rashid Al Maktoum Knowledge 
Foundation (MBRF), is a detailed framework for understanding and assessing knowledge systems at the country level. Since 
its launch in 2017, the GKI has provided a unique composite measure of knowledge-related performance at the national level, 
encompassing key sectors such as education (Pre-university education, Technical and vocational education and training (TVET), 
Higher education), Research, development and innovation (RDI), Information and communications technology (ICT), the Economy, 
and a series of socio-economic, health, environmental, and governance factors that support performance across all these sectors.

Over the years, the GKI has become a critical reference for policymakers, researchers, civil society, and the private sector. 
It has informed strategies for fostering knowledge-driven societies and highlighted key gaps between countries, advancing 
knowledge as a driver of prosperity, resilience, and inclusive growth.

Origins and Purpose
The GKI was launched at the end of 2017 to address the need for a comprehensive index that could track and monitor global 
knowledge systems. It aimed to fill a gap in international efforts by creating a reliable, composite measure capable of supporting 
sustainable development. The index was created by a multidisciplinary team of academic researchers in collaboration with 
experts from international organizations. The GKI offered a more robust, integrated framework that examined the interactions 
between different sectors.

Revised Structure (2021)
Indices are regularly reviewed to remain aligned with increasing insights into the knowledge concept. These updates may 
revise the index’s structure and indicators, ensuring both relevance and sustainability. Reviews also address practical factors, 
such as new data availability, discontinued indicators, or changes affecting pillars or sub-pillars. There is thus a need to 
regularly review the GKI. In 2021, the GKI underwent a major revision to refine its structure and methodology. The index was 
structured using similar sub-indices as in 2017: Pre-university education, TVET, Higher education, RDI, ICT, Economy, and 
Enabling environment.

An Improved Approach: The GKI 2025 Revision
In 2024, the UNDP Knowledge Project team began the second conceptual and statistical revision to ensure the GKI remains a 
relevant and forward-looking tool. This revision serves as the foundation for the GKI 2025 edition, with an updated methodology 
reflecting the evolving nature of knowledge in the 21st century, emerging development priorities, global data realities, and 
improved practices.

This revision was driven by a collaborative, multi-stakeholder approach, involving consultations with leading international 
organizations, academic institutions, policymakers, and experts from the Joint Research Centre (JRC) of the European 
Commission, the Organisation for Economic Co-operation and Development (OECD), the Center for Global Development 
(CGD), and the United Nations Development Programme (UNDP).

Expert Guidance
The revision process was guided by a Core Technical Team of ten experts from diverse fields, each focusing on a specific 
sub-index while engaging in cross-sectoral consultations to ensure coherence. 

The goal of the revision was not to radically alter the index, but to introduce targeted improvements to enhance its rigour, 
relevance, robustness, and readiness for the future (4Rs). This included ensuring that the GKI remains a credible and trusted 
policy reference for assessing knowledge systems.
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Key Revisions
Two primary considerations guided the 2025 revision. First, reducing the number of indicators. Based on recommendations 
from the JRC, the number of indicators was reduced from 155 to 115. This streamlining improves statistical clarity, data quality, 
and cross-country comparability, making the index more precise. Second, the education sectors were streamlined. The 
previous framework included three sub-indices for education (Pre-university, TVET and Higher education), which together 
contained 60 indicators, many of which were overlapping and disaggregated. Given challenges with TVET data availability, 
the revised framework merges TVET and Higher education into one sub-index, resulting in two distinct education sectors: Pre-
university education and TVET and Higher education. This revision enhances data reliability and coverage while maintaining 
the centrality of TVET.

Additionally, survey-based indicators were excluded wherever possible to minimize perception bias, and the selection of 
indicators across all sub-indices was based on availability, recency, continuity, and coverage.
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GKI 2025 Structure
The GKI 2025 includes six revised sub-indices, each with three core pillars:

PRE-UNIVERSITY 
EDUCATION
Access and provision, Learning 
environment, and Outcomes

TVET & HIGHER 
EDUCATION
Access and provision, 
Learning environment, and 
Outcomes

ECONOMY
Inputs, Outputs, 
and Impact

ENVIRONMENTAL, SOCIAL 
& GOVERNANCE (ESG)
Environmental performance, Social 
resilience, and Sound governance

RESEARCH, 
DEVELOPMENT & 
INNOVATION (RDI)
Research and development, 
Innovation, and Impact

INFORMATION & 
COMMUNICATIONS 
TECHNOLOGY (ICT)
Connectivity, Enablers,  
and Impact
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Pre-university education

Introduction

Education systems worldwide face mounting and interconnected challenges that threaten both equity and quality. Despite 
progress in access, over 250 million children remain out of school, and more than half of 10-year-olds in low and middle-
income countries cannot read a simple text (UNESCO, 2024; World Bank et al., 2022). Deep inequalities persist by income, 
gender, geography, and conflict, while digital divides have widened learning gaps further. Rapid technological change is 
reshaping the skills demanded by economies, yet many curricula and teaching practices remain outdated, leaving students 
ill-prepared for the digital and green transitions.

Teacher shortages, low pay, and limited training continue to undermine learning outcomes, particularly in developing regions 
(UNESCO, 2024). At the same time, under-investment and inefficient governance constrain reform efforts, with education 
spending in many countries falling below international benchmarks. Climate change, conflict, and displacement are increasingly 
disrupting schooling and infrastructure, exposing the sector’s vulnerability to global crises.

Beyond access and quality, education faces the challenge of relevance—how to cultivate critical thinking, adaptability, and 
global citizenship in an era of misinformation and social polarization. Building inclusive, resilient, and future-ready education 
systems will require coordinated action: greater investment, innovative pedagogy, digital inclusion, and stronger links between 
education, skills, and sustainable development.

UNESCO calls for education and knowledge to be redefined as common goods, forming part of humanity’s shared heritage. 
The 2025 GKI review is therefore not merely a methodological update but an effort to reposition the GKI so that both 
education-related sub-indices guide the reorientation of education toward sustainability, well-being, and resilience. In doing 
so, the GKI can move beyond monitoring competitiveness alone and highlight the foundational role of knowledge in building 
a sustainable future.

For this end, early learning and pre-university education remain indispensable. Literacy, numeracy, life skills, and socio-
emotional competencies form the foundation for lifelong learning and participation in society.1 The Pre-university education 
sub-index identifies critical gaps and supporting strategies to prepare students not only for higher education and the labour 
market but also for coping with broader ecological and social challenges.

Review of the 2021 sub-index

The 2021 Pre-university education sub-index consisted of two pillars: “Knowledge capital” and “Educational enabling 
environment.” Each was divided into multiple sub-pillars. This structure differed from the organizational logic adopted in 
the 2021 Higher education sub-index, and it highlighted the diversity of conceptual frameworks applied across the different 
educational sectors. To enhance the methodological consistency and facilitate comparability between sub-indices, for the 
2025 revision a unified structure for both Pre-university education, and TVET and Higher education is used.

Concerns have also been raised regarding indicators and performance metrics. The 2021 framework included multiple 
enrolment-related indicators that overlapped, creating redundancy. Several proxy measures failed to capture key aspects 
of educational quality, such as teacher effectiveness and the technological enabling environment. More importantly, the 
sub-indices in the 2021 structure did not reflect education’s broader role in advancing sustainability and well-being. For 
instance, the 2021 GKI did not include any indicators aligned with SDG 4.7 due to the absence, at that time, of sufficient and 
comparable cross-country data. SDG 4.7 focuses on ensuring that all learners acquire the knowledge and skills needed to 
promote sustainable development through education for sustainability, human rights, gender equality, global citizenship, 
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peace and non-violence, and cultural diversity. Recognized as the target most directly linked to the social, humanistic, 
and ethical purposes of education, SDG 4.7 embodies the aspirations of the global development agenda. Capturing these 
aspirations within the GKI’s education-related sub-indices is essential to move the GKI beyond measuring competitiveness 
and meaningfully contribute to reorienting education toward sustainability.

Several adjustments were made to the Pre-university education sub-index to improve clarity, coverage, and conceptual 
relevance. In enrolment, highly correlated secondary-level indicators were removed, retaining only the net enrolment rate 
in primary education to capture early access, while the gross enrolment ratio in early childhood education was moved from 
the discontinued early learning sub-pillar. The upper secondary completion rate remains, providing an indicator of student 
retention and overall system performance.

In terms of expenditure, only government spending on primary and secondary education (as a percentage of GDP) was retained. 
Indicators for computer access in primary and secondary schools were preserved, as alternative measures, such as internet 
connectivity or broader digital readiness, lacked sufficient data. Early learning indicators—including the proportion of children 
developmentally on track, as well as the proportion of children with access to stimulating home learning environments—had 
to be dropped, despite their importance, due to poor coverage and out-of-date data.

Equity is represented by the gender-adjusted primary enrolment rate and upper secondary completion rate, while other parity 
measures were excluded due to their high correlations with other indicators in the sub-index. Learning outcomes are now captured 
using harmonized test scores, replacing the Programme for International Student Assessment (PISA) scores to improve both 
coverage and methodological consistency. Collectively, these revisions streamline the sub-index while retaining representative 
measures across access, quality, equity, and outcomes.

Key emerging trends

In the post-COVID era, global discussions on education have increasingly focused on the development of both green and digital 
skills to prepare students for the ecological and technological transformations ahead (United Nations, 2023). At the same time, 
student well-being has become a prominent policy priority, driven by concerns over youth climate anxiety (Hickman et al., 2021), 
the mental health impacts of COVID (WHO, 2022), rising childhood and adolescent obesity (NCD Risk Factor Collaboration, 2024), 
and the growing issue of digital addiction. Education is now being reframed around the need to build resilience, both in confronting 
ecological crises and in navigating an economy reshaped by automation, digitization, and economic precarity.

⊲	 Education for sustainability: Sustainable development cannot be achieved through treaties, financial incentives, or 
technological innovations alone. It requires a fundamental shift in how people think, act, and relate to one another and 
to the ecosystems that sustain life (UNESCO, 2020). Education is thus at the heart of reimagining ways of living that 
transcend economic efficiency and competitive knowledge paradigms. Initially, the revision sought to include indicators 
that directly capture the preparedness of youth with green skills, recognizing their central role in driving sustainable 
transitions. However, in the absence of internationally comparable data on youth green skills, the Green curriculum 
intentions indicator was selected as a proxy. This indicator, newly introduced by UNESCO, assesses the extent to which 
national education policies and curricula integrate sustainability and green content. It serves as an indirect measure of 
young people’s potential to acquire green skills through formal education systems.

⊲	 Students’ well-being: Alongside sustainability, student well-being has garnered increased attention from policymakers. 
This shift reflects the global epidemic of childhood and youth obesity (NCD Risk Factor Collaboration, 2024) and the rising 
prevalence of adolescent mental health disorders, with depression, anxiety, and behavioural challenges now among the 
leading causes of illness in this age group (WHO, 2025). The growing emphasis on the social and emotional aspects of 
education is particularly evident in the rise of social and emotional learning (SEL). SEL frames non-cognitive skills, such 
as motivation, curiosity, empathy, creativity, self-control, assertiveness, and persistence, as teachable and essential (OECD, 
2024a). These human-centric capacities are increasingly valued as the skills that machines cannot replicate. Advocates 
argue that SEL can not only improve individual learning outcomes but also enhance broader social dynamics. A recent 
UNESCO policy guide highlights its positive impact on academic performance, reducing dropout rates, supporting mental 
health, and strengthening relationships within schools and communities (UNESCO, 2024c). At the global level, the OECD’s 
Survey on Social and Emotional Skills (SSES)—first piloted in 2019 and expanded in 2023—represents the largest international 
effort to collect comparable data on SEL among 10 and 15-year-olds (OECD, 2024a). Findings from the 2024 report, Social 
and Emotional Skills for Better Lives, demonstrate that such skills are strongly associated with academic success, healthier 
lifestyles, lower anxiety levels, greater life satisfaction, and more ambitious career aspirations (OECD, 2024b).
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The revised structure and its explanation

The possibility of introducing new indicators to address emerging key themes was considered during the revision. One of the main 
challenges lied in capturing the quality of teaching practices. The pupil-trained teacher ratio, used in the 2021 structure as a proxy, is 
insufficient to reflect the true quality of teaching and learning. Digital readiness is assessed by school access to computers, a proxy 
for capturing the effectiveness of digital integration into curricula, the capacity of teachers in digital pedagogy, and students’ digital 
literacy or preparedness for future skills.

No existing measure effectively captures the extent to which education systems are shifting toward sustainable development. 
Potential new indicators considered included government commitments to green curricula (UNESCO, 2024a), students’ green 
skills, OECD PISA assessments on environmental knowledge among 15-year-olds, and school environments that foster a 
culture of sustainability (UNESCO, 2024b).

The sub-index in the 2021 GKI structure had an excess of indicators, many of which overlapped or suffered from issues related to 
availability and quality. To rectify this, several indicators have been removed. A prime example is early learning indicators: data on 
children developmentally on track would only be available for 79 countries, with just 23 reporting since 2019. Likewise, data on 
stimulating home learning environments currently exists for 59 countries and has not been updated since 2019. These indicators 
thus had to be excluded from the revised sub-index.

In the revised Pre-university education sub-index, eight of the 18 indicators from the 2021 structure are retained. These include 
measures of enrolment, completion rates, government expenditure on education, school access to computers, and a gender-
adjusted completion rate.

Four indicators were replaced to better capture key themes. The assessment of 15-year-old students in math, science, and 
reading, along with Learning-Adjusted Years of Schooling (LAYS), were replaced by harmonized test scores. The pupil-trained 
teacher ratio in primary and secondary education was replaced by the pupil-qualified teacher ratio, improving accuracy in 
measuring teacher qualification.

In total, 11 indicators were removed: measures of enrolment, years of compulsory education, intake ratios, government funding 
per student, early childhood development, home learning environments, and completion rates adjusted for wealth or location 
parity. The sub-index now covers three pillars: Access and provision, Learning environment, and Outcomes.

The Access and provision pillar

This pillar focuses on key inputs to the pre-university education system, specifically enrolment and government expenditure.

The Enrolment sub-pillar measures the extent to which countries provide access to education institutions at the pre-university 
level. To prevent this pillar from becoming overburdened with indicators spanning preschool through upper secondary, only 
two core indicators from the 2021 structure have been retained: gross enrolment ratio in early childhood education, and net 
enrolment rate in primary education. A new indicator has also been included to measure gender equality in enrolment.

The indicators included are:

⊲	 Gross enrolment ratio in early childhood education measures the total number of children enrolled in early childhood 
education programmes, regardless of their age, as a percentage of the population in the official age group for that level 
of education.

⊲	 Net enrolment rate in primary education is the percentage of primary-school-aged children who are enrolled in primary 
school, excluding those who are over-aged or under-aged for that level of education.

⊲	 Enrolment in primary education, gender parity where an index value of zero indicates equal net enrolment rates in 
primary school between boys and girls. 

These selections avoid overcrowding the sub-pillar with overlapping measures across all education levels.
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The Expenditure sub-pillar captures the resources needed to support higher enrolment levels, including staffing, infrastructure, 
and educational services and includes two indicators:

⊲	 Government expenditure on primary education reflects the priority a government places on primary education by 
measuring the share of GDP spent on primary education.

⊲	 Government expenditure on secondary education reflects the priority a government places on secondary education by 
measuring the share of GDP spent on secondary education.

The Learning environment pillar

This pillar captures the factors that shape the quality of education, including aspects related to teachers, curriculum, student well-
being, and education’s contribution to sustainability. It provides insight into pedagogy and school culture, which are central to 
learning and educational quality. The 2025 revision introduces new indicators that, for the first time in the GKI, address SDG 4.7, 
highlighting “the knowledge and skills needed to promote sustainable development.” These new indicators, focusing on green 
curricula and student well-being, emphasize the role of education in shaping worldviews and behaviours, influencing how students 
relate to each other and to the natural environment. They also encourage deeper reflection on the purposes of education, promoting 
interdependence and adaptability rather than an exclusive focus on individual achievement or national economic competitiveness.

The Resources sub-pillar includes resources that relate more closely to the learning environment, in terms of technological 
enabling environment, teacher and teaching quality, and curriculum.

While access to computers and the internet are highly correlated, both measures face the issue that many countries report 
100% or near-100% coverage, limiting the ability to differentiate between digital learning capacities. Given that data are more 
complete for computer access, the existing indicators were retained, even though they do not capture how computers are 
actually used in teaching and learning. Although it would be ideal to include measures of effective integration of digital 
learning into curricula, teacher capacity in digital pedagogy, and student digital literacy or future skills, no suitable indicators 
with sufficient data availability or quality exist at this time. Therefore, the current indicators remain unchanged:

⊲	 Schools with access to computers in primary education
⊲	 Schools with access to computers in secondary education

Education cannot be effectively delivered without well-qualified and trained teachers. Measuring teacher availability and 
quality requires indicators capturing preparation, ongoing professional development, and specialization. The proxy used in 
the GKI 2021 structure, pupil-trained teacher ratio (SDG 4.c.2), does not fully reflect teaching quality.

Globally, teacher shortages are projected to reach 44 million by 2030, driven by attrition, low salaries, stress, and other factors 
(UNESCO and International Task Force on Teachers for Education 2030, 2024). Addressing this requires attention not only to 
supply but also to teachers’ experiences in the system. Existing measures of teacher attrition (SDG 4.c.6), salary (SDG 4.c.5), 
and data from the Teaching and Learning International Survey (TALIS) provide partial insight but suffer from poor coverage or 
data recency, preventing their inclusion in the GKI.2 

To improve measurement, the pupil-trained teacher ratio has been replaced with the pupil–qualified teacher ratio at primary 
and secondary levels.3 These indicators are more current, cover more countries, and focus on academic qualification and 
specialization, offering a clearer proxy for teaching quality:

⊲	 Pupil-qualified teacher ratio in primary education measures the average number of pupils per qualified teacher at the 
primary level.

⊲	 Pupil-qualified teacher ratio in secondary education measures the average number of pupils per qualified teacher at 
the secondary level.

To reflect countries’ progress toward achieving SDG 4.7, a new indicator was introduced to assess student preparedness for 
sustainable development and the green transformation:

⊲	 Green curriculum intentions measures the extent to which green content (related to the environment, sustainability, 
climate change, biodiversity) is prioritized and integrated in national curriculum policy frameworks.
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The Students’ well-being sub-pillar assesses students’ overall health, happiness, and life satisfaction. Explored indicators from 
the Trends in International Mathematics and Science Study (TIMSS)4, the Progress in International Reading Literacy Study (PIRLS) 
and the World Happiness Report could not be included due to limited coverage or adult-focused data.5 UNICEF indicators also 
lack sufficient coverage. As a result, the sub-index uses stunting and obesity as proxies for physical well-being, and bullying as a 
proxy for mental well-being. While these are “negative” measures, they are universally recognizable harms to well-being, unlike 
more subjective “positive” measures such as life satisfaction. The three well-being proxies include:

⊲	 Stunting prevalence among children under 5 years of age. Child growth is widely recognized as a key indicator of 
nutritional status. Stunting occurs when a child is too short for their age, typically caused by chronic malnutrition. It 
is both a marker of inequality in human development and a significant risk factor for child mortality. Stunted children 
often struggle to reach their full physical and cognitive potential. The indicator provides an important measure of the 
conditions in which children begin primary education.

⊲	 Obesity prevalence among children and adolescents. Obesity among school-age children has surged globally over the 
past three decades. Although indirectly linked to schooling, this indicator highlights the role of pre-university education 
in promoting holistic development—physical and mental health—and the potential of school meal programmes to 
support healthy diets, local farmers, and climate-smart food practices, advancing multiple SDGs (Pastorino et al., 2023, 
2024; UNESCO and the Research Consortium for School Health and Nutrition, 2025). By highlighting obesity, the GKI 
draws policymakers’ and educators’ attention to the actions needed to promote both well-being now and in the future.

⊲	 Students experiencing bullying in lower secondary education is used as a proxy for students’ mental well-being due to 
limited coverage of other indicators like youth suicide rates or life satisfaction. It aligns with SDG 4.8 on inclusive and 
safe schools and captures aspects of school-based mental health until better proxies become available.

The Outcomes pillar

This pillar evaluates completion, equity, and learning quality to measure education system performance. Due to limited data, 
gender parity in completion is retained as the sole equity indicator. The second sub-pillar introduces three new indicators to 
capture the quality of learning outcomes. These changes aim to provide a more accurate, multi-dimensional assessment of 
learning quality.

The Completion sub-pillar includes two indicators:

⊲	 Completion rate in upper secondary education measures the share of students who successfully completed upper 
secondary education. High rates indicate most young people complete this stage, while lower rates can signal issues 
like delayed entry, high dropout rates, or repetition.

⊲	 Completion rate, upper secondary education, adjusted gender parity is a measure of gender equality, where an index 
value of zero indicates perfect parity. 

The Learning quality sub-pillar introduces three new indicators to better capture learning outcomes in mathematics, science, 
and reading:

⊲	 Harmonized test scores measures student achievement levels across major international testing programmes.6

⊲	 Reading proficiency or the complement of Learning poverty, with the latter defined as the share of children at the end-
of-primary age below minimum reading proficiency adjusted by the proportion of children who are out of school.

⊲	 International Mathematical Olympiad scores is a proxy for elite talent in mathematics. International Mathematical 
Olympiad (IMO) data reveal key insights for international comparisons (Rindermann, 2011): mathematics achievement 
correlates strongly with broader, more representative student assessments and cognitive ability studies. IMO results 
can predict wealth and changes in wealth across countries. IMO performance also reflects the cognitive ability of 
intellectual classes, which contributes to technological progress.
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Figure 1: Structure of Pre-university education sub-index
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TVET and Higher education

Introduction

Historically, higher education around the world was closely linked to religious instruction and the interests of the elite. Today, 
however, it has evolved into the primary hub for knowledge creation and progress. Colleges and universities are at the 
forefront of generating new ideas and practical innovations that drive transformation across economic, social, cultural, and 
ecological domains. Higher education is also uniquely positioned to cultivate the next generation of knowledge producers, 
who will tackle the world’s most pressing challenges—from developing new vaccines to advancing social equity and promoting 
sustainability.

As global higher education enrolment rates continue to surge, the focus has shifted toward addressing these challenges 
through qualitative improvements, emphasizing diverse forms of knowledge. The revised GKI TVET and Higher education 
sub-index reflects this shift by incorporating forward-looking indicators such as inclusivity, research impact, and sustainability, 
alongside traditional measures of enrolment, expenditure, and attainment. In addition, it now includes key aspects of post-
secondary Technical and Vocational Education and Training (TVET), following the discontinuation of the standalone TVET sub-
pillar from previous iterations of the index.

For the purposes of this sub-index, higher education encompasses Bachelor’s and equivalent degrees, Master’s and equivalent 
degrees, and Doctoral or equivalent degrees offered by both public and private institutions, as defined within levels six to 
eight of the International Standard Classification of Education ISCED 2011 by UNESCO.

TVET encompasses education, training, and skills development across a wide range of occupations. It combines classroom 
learning with work-based components (such as apprenticeships) and aims to equip learners with occupational, technical, and 
essential skills needed for employability and sustainable livelihoods.

Review of the 2021 sub-index

The concept of development has evolved significantly over the past few decades. We are now transitioning into a post-GDP 
era that prioritizes sustainability and well-being. The notion of “knowledge capital” seems to have reached its peak, and in 
the wake of climate deterioration, the global pandemic, and critiques of the human capital model, discussions have moved 
beyond development centred on GDP growth. This shift is mirrored in the UN’s Sustainable Development Goals (SDGs), as 
well as in frameworks like the Social Progress Index, the World Happiness Report, and the OECD’s Better Life Index. These 
emerging perspectives, focused on sustainability and well-being, should be more prominently reflected in the TVET and 
Higher education sub-index.

The GKI’s education pillars needed finer alignment. For instance, the 2021 Higher education sub-index was structured around 
Inputs, Learning environment, and Outputs, while the TVET sub-index included only TVET components and TVET labour 
market.

Furthermore, with improved data availability in the years since, it is now possible to better capture sustainability, well-being, and 
educational quality. Global benchmarking initiatives in education have increasingly incorporated sustainability measures, such as 
the OECD adding sustainability in PISA 2025. Education is shifting from a focus on access and quality to the quality of learners’ 
experiences, directly tied to well-being. Nonetheless, data limitations persist.

The Inbound Mobility Rate has been removed from the sub-index. While mobility may serve as a quality proxy in parts of Europe 
and North America, it is less relevant for non-Western, non-English-speaking universities. For example, in China and Japan, 
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language barriers limit inbound student flows, yet their universities rank among the world’s top institutions as witnessed in 
university rankings.7 This suggests that mobility reflects cultural and linguistic factors more than institutional quality or system-
wide higher education standards.

Indicators of international collaboration, such as cross-border research partnerships, enrich higher education by expanding 
visibility, diversifying ideas, and enhancing problem-solving capacity. Data on international co-authorships will be included, 
but they mainly reflect English-language publications. This focus tends to overlook non-Western higher education systems, 
which often prioritize domestic needs and local development goals, through local language publications, which are essential 
for social progress.

The Learning environment sub-pillar previously focused on diversity, academic freedom, and parity. With the proliferation of 
global university rankings, richer sources for benchmarking learning environments are now available. Drawing from these 
sources will allow the GKI to provide a more comprehensive view of higher education quality.

The Impact sub-pillar emphasized university-industry collaborations in R&D and citable documents per R&D personnel, which 
favours the private-sector. The revised sub-pillar will include two additional measures that better reflect significant and original 
contributions to global knowledge.

Finally, the sub-index differentiates between science, social science, and humanities, instead of aggregating all knowledge 
into a single measure. The current emphasis on STEM disciplines reflects prevailing policy preferences but overlooks the 
vital role of social sciences and humanities in addressing global challenges. Issues like climate resilience, sustainability, and 
social transformation depend as much on cultural and behavioural shifts as on technological progress (UNESCO, 2021). The 
revised sub-index includes an indicator on Sciences and Humanities parity to ensure parity across disciplines, recognizing that 
humanity’s future depends on insights from across the entire knowledge spectrum.

Key emerging trends

In addition to developing more comprehensive global measures of higher education, several emerging trends have gained 
prominence in recent years, namely: sustainability, student well-being, and focus on diverse forms of knowledge.

Sustainability has become one of the most pressing challenges for higher education. Evidence of this is widespread: leading 
universities now host graduate schools dedicated to sustainability; campus “greening” initiatives are expanding rapidly; and 
global rankings increasingly assess institutions based on their sustainability impact (McCowan, 2025). Unlike pre-university 
education, where national curricula and centralized structures make commitments easier to assess, higher education is 
decentralized and diverse, complicating measurement. Nevertheless, sustainability is now integral to institutional missions 
and should be prominently reflected in any global index.

Student well-being has also risen to the forefront of higher education agendas. The COVID lockdowns exposed significant 
vulnerabilities in student mental health, while growing societal awareness of mental health issues and rising concern about 
the environment among young people have further heightened the urgency of the matter. In response, many universities 
have expanded services and policies to support student well-being. However, despite its clear importance, systematic, cross-
national measurement of well-being in higher education remains largely absent.

A third significant trend is the growing recognition of diverse forms of knowledge. Policy has largely favoured STEM disciplines, 
based on the belief that technological innovation is the primary driver of growth. However, increasing criticism of GDP-centric 
development models in the face of the sustainability crisis, along with lessons learned from the COVID pandemic (Markus et 
al., 2024), have underscored the vital role of social sciences and humanities. These fields are essential for changing attitudes, 
reshaping institutions, and fostering cultural change, key components of climate resilience and sustainability. Technological 
solutions alone cannot address the crises humanity faces. As this understanding deepens, higher education systems are 
beginning to shift priorities.
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The revised structure and its explanation

Building on the discussion above, and the availability of new data, a set of revisions has been introduced. Traditional measures 
of enrolment, expenditure, and attainment remain essential and largely unchanged, including post-secondary TVET indicators. 
However, the major changes are in the Learning environment and Outcomes pillars. The revised framework poses more 
fundamental questions: Who can access the system? How much education is provided? What is the quality of the learning 
experience? And what kinds of outcomes are achieved? This shift in language and focus represents a deliberate choice to 
align more closely with contemporary perspectives on higher education.

In Learning environment, the previous focus on equity and inclusiveness remains, although data limitations still constrain 
how equity can be measured. Gender parity is reported with sufficient consistency across countries, and while not an ideal 
substitute for measuring socio-economic or geographic inequalities, it is a reasonable proxy for a system’s commitment 
to equity. Learning quality is captured through the pupil-teacher ratio, offering a useful indication of whether students are 
receiving adequate faculty interaction within higher education systems.

The Outcomes dimension, and specifically the Impact sub-pillar, has undergone more substantial revisions, adding two new 
indicators on participation in international research collaboration and climate change, and keeping the indicator on University-
industry collaboration in R&D. Sustainability has only recently emerged as a measurable dimension within higher education, 
but it is now central to institutional missions. The new indicator on Greening Research measures the extent of climate change 
research in higher education institutions through peer-reviewed scientific publications. Research impact has also been 
redesigned. A new measure focuses on quality over quantity, using the Nature Index publication counts, which tracks high-
quality scientific outputs in leading science and health journals. The Nature Index also captures publications from research 
institutes, governments, NGOs, and private companies, offering a broader view of national research ecosystems. To ensure 
comparability, results are normalized by the working-age population, providing a more reliable denominator.

Taken together, these revisions bring the GKI forward, aligning it with pressing global debates. The revised GKI seeks to better 
capture higher education’s evolving role in shaping more equitable, sustainable, and knowledge-rich societies.

The Access and provision pillar

This pillar captures the enabling factors that allow higher education and lifelong learning systems to achieve their objectives. 
These factors are both financial and human, and the five indicators selected here serve as proxies for a much broader set of 
inputs into TVET and Higher education.

The Enrolment sub-pillar refers to the degree to which a given system can be accessed by society and provides adequate 
resources. This sub-pillar captures three indicators:

⊲	 Enrolment in vocational education refers to the percentage of young people aged 15 to 24 years who are participating 
in programmes designed to provide specific job-related skills and knowledge, which can include formal, non-formal, 
and work-based learning such as apprenticeships. This indicator helps assess the extent to which a country’s education 
system is preparing its youth for the workforce through practical, occupation-specific training.

⊲	 Enrolment in Bachelor’s or equivalent measures the proportion of the population (18-to 24-year-olds) who have achieved 
a Bachelor’s degree and is a proxy for gauging the breadth of participation in higher education, and thus the extent to 
which higher education systems engage and support society more broadly.

⊲	 Enrolment in Master’s, Doctoral or equivalent measures the proportion of the population (25-to 40-year-olds) who have 
achieved a Master’s or Doctoral degree or an equivalent level of education, indicating a high level of educational attainment 
in the workforce and society.

The Expenditure sub-pillar captures two indicators:

⊲	 Government expenditure on post-secondary non-tertiary education is the direct spending by government on educational 
activities and institutions that provide programmes beyond secondary education but do not lead to a university degree, 
preparing students for the labour market or further non-university-based tertiary education. This indicator captures 
programmes and equivalents usually associated with TVET.
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⊲	 Government expenditure on tertiary education measures total general government spending on higher education. This 
indicator shows how much a nation prioritizes and allocates its resources to tertiary education relative to its overall 
economic output.

The selected indicators only capture higher education as a public good, shifting attention toward systems that prioritize 
affordability and broad access for all members of society (Marginson and Yang, 2021). Private universities are expanding 
capacity and offer specialized, flexible programmes, often fostering innovation and supplementing public funding. With strong 
regulation and equitable access, private universities can complement public institutions and support higher education as a 
public good. As reliable data on private expenditure in tertiary education are lacking, this element could not yet be included in 
the sub-index, creating a possible bias against countries where private universities are more present.

The Learning environment pillar

This pillar assesses the quality and environment of learning in vocational and higher education, focusing on equity and the 
learning experience, including faculty interaction and exposure to diverse knowledge. Data limitations restricted measurement 
to gender equity and distinctions between sciences and humanities.

The Equity sub-pillar includes two indicators:

⊲	 Enrolment in vocational education, gender parity. Gender parity in vocational education remains a global challenge, with 
women underrepresented in many technical and occupation-oriented programmes, even in regions where female attainment 
levels in education is generally high. Barriers include high costs, societal stereotypes, and limited focus on vocational 
pathways. Promoting equality requires stronger career guidance, supportive institutions, and comprehensive policies to 
ensure all genders have access to quality TVET.

⊲	 Enrolment in tertiary education, gender parity. Globally, gender parity in tertiary education has been reached, with 
women’s enrolment now exceeding men’s. This trend marks a reversal of the historical gender gap in favour of men and 
has been observed in many countries, where female enrolment rates now surpass those of males.

Gender parity cannot capture wealth and geographic (e.g., urban to rural) parity; the lack of high-quality data and discontinuation 
of previously used data makes this wider definition impossible to use. In the absence of data, addressing gender inequality 
can signal a wider commitment to equitable learning opportunities and experiences across a given system. 

For the Learning sub-pillar, two indicators are included:

⊲	 Pupil-teacher ratio in tertiary education provides an indication of the intensity and quality of faculty-student interactions. 
The lower the ratio of students to teachers, the more one may expect tailored instructions and greater quality interactions.

⊲	 Sciences and Humanities parity provides a means of understanding how much students are exposed to different 
forms of knowledge, rather than being focused on one form of knowing. It captures the degree to which a higher 
education system encourages and cultivates different perspectives on the world providing students with a more holistic 
perspective on knowledge and acting innovatively in the world.

The Outcomes pillar

This pillar assesses the outcomes of the TVET and Higher education system and its contribution to society.

The Attainment sub-pillar incorporates traditional indicators of attainment with the first capturing TVET related programmes:

⊲	 Educational attainment rate, post-secondary non-tertiary education or equivalent
⊲	 Educational attainment rate, Bachelor’s or equivalent
⊲	 Educational attainment rate, Master’s or equivalent
⊲	 Educational attainment rate, Doctoral or equivalent

These indicators measure the percentage of the population 25 and over who have completed the respective level of education. 
When taken together with access indicators, these indicators show how well a given system retains and encourages further 
learning.
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The Employment sub-pillar captures interactions with the labour force and economic system. It includes two indicators:

⊲	 Unemployment with intermediate education 
⊲	 Unemployment with advanced education 

These indicators show how long-term events like technological change, trade openness, and shifts in the economy impact high 
and low-skilled workers, particularly in terms of knowledge and skill requirements. Low-education individuals may face higher 
unemployment risks, prompting policies to boost education or create more low-skilled jobs. Conversely, high unemployment 
among educated individuals could signal a lack of professional opportunities for those with specialized knowledge, leading to 
underemployment or “brain drain,” where skilled workers migrate for better prospects.

The Impact sub-pillar measures performance against both traditional and newer goals of higher education:

⊲	 Greening research measures climate change research in higher education institutions through peer-reviewed 
publications. This indicator complements the Greening curriculum intentions indicator under Pre-university education.

⊲	 Publications in high-quality natural science and health science journals captures scientific impact as captured in the 
Nature Index, which is an open database of author affiliations and institutional relationships that tracks contributions 
to research articles published in high-quality natural-science and health-science journals. The Nature Index has the 
advantage of tracking publications not just from higher education but from companies, governments, research institutes, 
NGOs, etc., thus allowing to see a wider range of how knowledge is generated and utilized in a country.

⊲	 University-industry collaboration in R&D reflects the extent to which businesses and universities collaborate on research 
and development activities. It reflects the perceived effectiveness of joint innovation efforts between academia and 
industry, as assessed through executive opinion surveys.

Figure 2: Structure of TVET and Higher education sub-index
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Research, development and 
innovation (RDI)

Introduction

Research, development and innovation (RDI) are central to the generation, dissemination, and application of knowledge, 
driving both economic growth and sustainable development, among other benefits. R&D involves systematic efforts to expand 
the stock of knowledge, including human, cultural, and societal knowledge, and to develop new applications of it. Innovation, 
by contrast, focuses on translating this expanded knowledge into tangible results by developing new or significantly improved 
products, processes, or services. Together, RDI form a cornerstone of 21st-century knowledge societies and economies, 
particularly amid the rapid technological advances of the Fourth Industrial Revolution.

Since its inception, the GKI has consolidated RDI into a single sub-index, reflecting its dual role of supporting countries’ 
transitions toward knowledge societies and capturing innovation’s contribution to knowledge-based economic growth. While 
innovation often builds on formal R&D, it can also occur independently. Combining R&D and innovation in a composite sub-
index is justified because innovation typically relies on R&D capabilities, skilled knowledge workers, and a supportive research 
culture. The sub-index also encompasses the full research-to-market cycle—from publishing and patenting to prototyping and 
commercialization. The RDI sub-index thus captures the interconnected nature of knowledge creation and application.

Review of the 2021 sub-index

The need to differentiate between R&D and innovation performance has grown increasingly important. While R&D enhances 
factor productivity and generates viable solutions to problems in the production sphere of the economy and society, it does 
not necessarily lead to innovations. Innovation, by contrast, produces new or significantly improved goods and services as 
well as processes and ensures their successful implementation in practice. In other words, innovations should be applied or 
implemented, whereas R&D outputs do not have to be.

Although some R&D institutions, such as research centres and universities, produce innovative outputs after completing the 
full research cycle, which begins with basic and applied research and ends with prototypes and marketable products, this is 
not always the case. Many R&D institutions primarily focus on basic research.

The structural revision has improved the 2021 RDI design, particularly regarding the allocation of indicators to pillars and 
sub-pillars, differentiating between inputs and outputs of three RDI producing institutions, including R&D institutions, business 
enterprises, and societal innovation.

In addition, in recent years, there has been a notable decline in publicly available data and analytical indicators for measuring 
RDI performance, leading to the exclusion of several indicators from the 2021 design. The UNESCO Institute for Statistics (UIS) 
discontinued the collection of many R&D indicators including four indicators used in the GKI 2021,8 and an alternative global 
source is not available. At the same time, new indicators have been added to reflect emerging trends in the knowledge era, 
including the growing role of artificial intelligence (AI) in RDI.
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Key emerging trends

RDI is rapidly advancing through digital technologies, such as big data, cloud computing, virtual reality, and robotics. These tools 
allow faster data handling, advanced simulation modelling and analysis, and deeper insights, enabling AI to detect patterns, 
make predictions, and improve decision-making (Brynjolfsson and McAfee, 2014). Their impact is evident in healthcare with 
personalized medicine, in finance with tailored financial products, and in marketing through targeted advertising, to cite a few 
examples. This shift toward adaptive solutions is transforming industries by aligning technologies with individual needs.

Innovation is increasingly interdisciplinary and collaborative as complex challenges demand diverse expertise. Addressing 
climate change, for example, requires input from environmental science, economics, engineering, and policy (Geels et al., 
2016). Innovation now stems less from isolated efforts and more from collaborations among universities, research centres, 
enterprises, and startups. Innovation also increasingly crosses borders—global networks and open innovation accelerate the 
spread of ideas by promoting shared intellectual property, resources, and co-developed solutions (Chesbrough, 2003).

Sustainability and the green transition are now central to RDI. Environmental innovation is increasingly directed at tackling 
global challenges like climate change, resource depletion, and inequality. Researchers are focusing on green technologies and 
renewable energy, ensuring that advances contribute to social well-being and environmental preservation. Policies and practices 
now emphasize outcomes beyond profitability, incorporating broader societal goals.

Modern digital infrastructure, including cloud computing and the Internet of Things (IoT), forms the backbone of global knowledge 
ecosystems. Cloud platforms expand access to computational power and scalable data storage, making these advanced tools 
accessible for a larger public. IoT links everyday objects to the internet, generating real-time data for research, efficiency, and 
new business models. High-speed networks enable global, real-time collaboration, allowing innovation ecosystems to grow 
and thrive. Although also relevant for the RDI sub-index, these elements are captured in the Information and Communications 
Technology sub-index as it focuses solely on ICT.

Human capital and intangible assets have become critical to innovation and creativity outcomes. Skilled scientists, engineers, 
and entrepreneurs drive progress in RDI, with adaptability to new technologies seen as essential (Corrado et al., 2009). Intangible 
assets, such as intellectual property, organizational knowledge, and brand value, play a growing role in competitiveness, 
especially in knowledge-intensive industries. These resources are now recognized as equally important as physical capital, 
reflecting the rise of knowledge-based economies (OECD, 2010).

Emerging actors, including startups and innovation hubs in developing economies, are broadening the innovation landscape. 
Startups, with agility and risk-taking cultures, are key drivers of technological advancement; innovation hubs provide 
collaborative environments for experimentation and prototyping, particularly in digital and manufacturing sectors. By fostering 
inclusivity, these actors help spread the benefits of innovation more widely across regions and communities.

Faster commercialization cycles have made agility standard in RDI, emphasizing flexibility, rapid iteration, and continuous 
testing. This trend is reinforced by global value chains (GVCs), where interconnected economies allow firms to draw on global 
resources, labour, and technology (Pisano and Shih, 2009). Developing countries play expanding roles in these production 
networks, shaping RDI outcomes and enhancing global integration.

RDI is essential for generating knowledge, fostering growth, and addressing global challenges. In The Future of Growth 
Report published by the World Economic Forum (WEF) in 2024, “innovativeness” is considered one of the main criteria to 
assess potential economic growth of countries (WEF, 2024). Countries investing in innovation are better positioned to remain 
competitive, create high-value jobs, and adapt to a complex global economy (Lundvall, 1992; Schwab, 2017). As innovation 
becomes more inclusive and sustainability-oriented, it offers pathways toward equitable economic and social development.
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The revised structure and its explanation

The newly developed structure for the RDI sub-index retains most of the general features of the 2021 design but adopts a 
revised architecture that reflects the evolving role and impact of RDI in the 21st century. 

In the new structure, the composite RDI production function is decomposed into two separate functions: Research and Development 
(R&D) and innovation. This represents a shift from the 2021 breakdown based on research producing institutions to a decomposition 
that better captures the distinct characteristics of R&D and innovation. Several international innovation indices treat R&D differently: 
the Global Innovation Index (GII) classifies it as an input, while the Scimago Institutions Rankings (SIR) distinguishes between R&D, 
innovation outputs, and societal impact. Following this rationale, the GKI adopts a functional separation of R&D and innovation. 
Additionally, the RDI impact dimension has been fully revised to more clearly reflect its developmental impact and linkages.

The revised 2025 RDI sub-index has three pillars: Research and development, Innovation, and Impact.

The Research and development pillar

Research and development (R&D) generates knowledge, enhances productivity, and provides solutions to societal and 
economic challenges. The R&D pillar measures investments and human capital available and how they are utilized to produce 
scientific output. The pillar differentiates between two sub-pillars addressing inputs and outputs of the R&D.

The Inputs sub-pillar measures the inputs into the R&D process and covers three indicators:

⊲	 R&D expenditures, which include expenditure on research and development by business enterprises, higher education 
institutions, as well as government and private non-profit organizations.

⊲	 Researchers are professionals who conduct research and improve or develop concepts, theories, models, techniques 
instrumentation, software, or operational methods.

⊲	 Tertiary graduates from STEM programmes measures graduates in science, technology, engineering and mathematics. 
STEM graduates are better educated to deal with advanced research in those fields and they positively affect the 
performance of R&D by increasing the base for developing new and absorbing existing knowledge.

The Outputs sub-pillar includes four indicators:

⊲	 The H-index is a country-level metric that measures both the productivity and citation impact of all scientists in a country. 
It captures the productivity of researchers of a country and their impact on other research papers published by the 
international scientific community.

⊲	 Scientific and technical journal articles represents a measure of the scientific output of a country. It measures the 
importance of both scientific and technical research production by an economy. 

⊲	 Publications in the top 10% most-cited journals are important because they signal high-quality, influential research that is 
likely to be widely adopted and recognized within a scientific field. This metric indicates that an entity’s work is present 
in prestigious journals. Publishing in these journals enhances an author’s reputation, opens doors for collaboration, and 
increases the global visibility and impact of their research.

⊲	 Research institutions prominence measures the prominence and standing of private and public research institutions. It 
is calculated as the sum of the inverse ranks of all research institutions in a country included in the Scimago Institutions 
Rankings (SIR).

The Innovation pillar

Innovation encompasses the creation of new or significantly improved products, services, or processes and, importantly, 
their successful implementation. The innovation pillar thus connects R&D and creative ideas, capturing both technological 
advances and the capacity to protect and commercialize them.

This pillar distinguishes between inputs—the resources required to develop innovation—and outputs, which reflect the tangible 
results of these efforts. A broad definition of innovation is applied, including technological and knowledge-based outputs, as 
well as creative goods, services, and other intangible assets. This structure allows the pillar to comprehensively measure both 
the drivers and outcomes of innovation within the knowledge economy.
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The Inputs sub-pillar measures innovation input and covers three indicators:

⊲	 Intellectual property payments are a quantitative measure of how innovations are monetized, shared, and leveraged in 
the market. A high level of such payments typically indicates a robust innovation ecosystem where intellectual property 
is a key asset.

⊲	 ISO 9001 quality certificates set out the requirements for a quality management system and help businesses and 
organizations be more efficient. As such, it can be used to account for the degree of readiness of an organization to 
develop creative ideas and generate innovative outputs.

⊲	 Publications in AI journals captures the number of citable documents published by an artificial intelligence journal, 
according to the Scopus journal classification. This indicator reflects the growing importance of AI for the knowledge 
economy. Given that AI is based on intelligent digital technologies, it can be a direct input to the innovation process.

The Outputs sub-pillar measures innovation output and covers four indicators:

⊲	 Patent applications provides a measure of new inventions. Patent applications refer to worldwide filings submitted 
either through the Patent Cooperation Treaty (PCT) system or directly with a national patent office to secure exclusive 
rights for an invention. A patent grants the inventor or assignee legal protection over the invention for a limited period, 
typically 20 years.

⊲	 Intellectual property receipts represent the proportion of revenues generated from intellectual property (IP) in relation 
to a country’s total trade and measure the contribution of income derived from intellectual property rights, including 
patents, trademarks, copyrights, and other technological or creative innovations, to overall commercial activity. 

⊲	 Trademark applications. A trademark is a sign which identifies certain goods or services as those produced or provided 
by a specific person or enterprise. It protects the owner by ensuring the exclusive rights to use it to identify goods, or to 
authorize others to use it in return for payments. As such, it reflects the output of the innovation process.

⊲	 Creative goods exports is a key indicator of a country’s innovation outputs, reflecting its ability to turn original ideas into 
valuable products. High exports suggest that innovation is shaping broad economic sectors with cultural and creative impact.

The Impact pillar

This pillar measures how innovations contribute to new products, industrial ecosystems, and cross-sector partnerships. Since 
the beginning of the 21st century, the magnitude and diversity of RDI have expanded. To account for this, a separate pillar 
assesses the impact, measuring the linkages between RDI and the rest of the economy.

The Developmental sub-pillar assesses the developmental impact of R&D and innovation. The indicators included in this sub-
pillar concentrate on RDI effects on business enterprises or companies:

⊲	 Industrial design applications is an innovation metric that measures the volume of industrial design applications filed 
relative to a country’s or region’s population, providing a per capita indicator of design-driven innovation.

⊲	 Firms producing new products and services measures the share of companies in an economy that have introduced new 
or significantly improved products or services. This is a key indicator of an economy’s innovative capacity, reflecting its 
ability to generate and successfully implement new ideas.

⊲	 High-technology exports are products with high R&D intensity, such as in aerospace, computers, pharmaceuticals, 
scientific instruments, and electrical machinery. They are characterized by high investments in and use of advanced 
R&D. 

⊲	 Employment in high and medium-high R&D-intensive industries refers to the workforce in sectors characterized by 
significant investment in R&D, such as pharmaceuticals and computer/electronic products (high R&D intensity), and 
machinery, motor vehicles, and chemicals (medium-high R&D intensity). This indicator highlights a country’s innovation-
driven economic structure.

The Linkages sub-pillar includes indicators related to RDI institutions (or outputs) and the rest of the economy:

⊲	 State of cluster development is based on the outcome of a survey question: “How widespread are well-developed 
and deep clusters?”, with clusters being defined as a geographic concentration of firms, suppliers, producers of related 
products and services as well as special institutions in a particular field. The purpose is to provide appropriate linkages 
in support of developing innovative ideas, products and organizational and marketing operations.

⊲	 International co-publications capture scientific publications by more than one researcher from different countries. 
International co-publications benefit from the cross-fertilizing effect of researchers coming from different disciplines. 
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This indicator also accounts for the growing trend of adopting the strategy of “internationalization of higher education 
and scientific research” supported by UNESCO and the International Association of Universities (IAU) (Marinoni & Pina 
Cardona, 2024).

⊲	 Academic-corporate co-publications measures the depth of collaboration between science and industry, reflecting the 
intensity of knowledge circulation and science-industry ties within an innovation ecosystem.

Figure 3: Structure of Research, development and innovation (RDI) sub-index
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Information and communications 
technology (ICT)

Introduction

Information and communications technology (ICT) plays a central role in the creation and dissemination of knowledge. ICT 
contributes to the knowledge economy in two key ways. First, it enables the storage and transmission of electronic information, 
which can be accessed globally, facilitating knowledge exchange and collaboration. Second, the ICT sector itself constitutes 
a core pillar of the knowledge economy. Telecommunications, computer programming, consulting, and information services 
are among the highly knowledge-intensive businesses, while industries like computer manufacturing and software publishing 
depend on significant investment in research and development (R&D).

Review of the 2021 sub-index

The ICT sub-index was revised in 2021 to reflect broader concepts than the 2017 framework, with its pillars updated to align 
with advances in ICT measurement (United Nations, 2020). The revised sub-index comprised three pillars: Infrastructure, 
Access, and Usage. Several elements of this framework, however, warrant further review.

First, some indicators under the Infrastructure pillar, such as 3G or 4G network coverage, now exhibit limited differentiation 
across countries. By 2024, ITU data showed that 96% of the global population was covered by at least one 3G network and 
94% by a 4G network (ITU, 2024), leaving minimal variance for comparative analysis.

Second, the indicator “Investment in telecommunication services (% of GDP),” also under Infrastructure, shows high volatility 
over time. Such investment typically spikes during the rollout of new technologies (e.g., 5G or fibre) but declines sharply once 
widespread deployment is achieved. Moreover, not all telecom investment corresponds to infrastructure upgrades. In some 
cases, it reflects spending on content acquisition or other services outside the ICT sector.

Third, emerging trends and services highlight new areas for consideration. Data centres have become critical for information 
storage and exchange, underpinning cloud-based services, including Artificial Intelligence (AI). Likewise, Internet Exchange 
Points (IXPs) illustrate cooperative strategies among network providers that reduce transit costs, decrease reliance on bilateral 
interconnections, and improve overall network efficiency and resilience.

Some indicators in the Access pillar, such as ICT employment and skills, would be better grouped under a separate “enablers” 
pillar, emphasizing conditions that support meaningful knowledge impacts. Additionally, definitional challenges persist; for 
instance, ICT employment data rely on “Information and Communication” categories from national accounts, as “ICT” itself is 
not consistently defined, limiting measurement precision.

Key emerging trends

With the expansion of digital services, the ICT landscape has grown significantly. New forms of digital infrastructure are 
increasingly central and are often developed and managed by actors outside the traditional telecommunications sector 
(Zittrain, 2008; OECD, 2019). These infrastructures underpin highly impactful services such as cloud computing, AI, and the 
Internet of Things (IoT) (WEF, 2020).



 GKI 2025    51

Demand for advanced computing facilities is rising sharply, driven in particular by AI and cloud-based services. Modern AI 
models require enormous computational power, involving the training and operation of algorithms on massive datasets. To 
meet these needs, dedicated facilities—such as hyperscale data centres and specialized AI computing clusters—are being 
deployed worldwide. These facilities not only enable innovation but also serve as critical nodes in global production networks, 
raising new challenges for infrastructure investment, energy consumption, and policy oversight (OECD, 2025).

The scale of adoption illustrates the magnitude of this shift. In 2024, 13.5% of EU enterprises with 10 or more employees 
reported using AI technologies in their business processes, including applications such as text mining, natural language 
generation, speech recognition, and workflow automation (Eurostat, 2025). Each use case demands sophisticated digital 
infrastructure and further drives computing capacity needs. In 2023, 42.5% of EU enterprises purchased cloud services, 
accessing software, storage, and computational resources on demand via the internet (Eurostat, 2023). This represents not 
only a technological change but also a structural shift in business models, lowering barriers to entry and enabling smaller firms 
to access resources previously limited to large corporations (Brynjolfsson et al., 2021).

The Internet of Things (IoT) exemplifies another transformative trend. By connecting devices—from industrial sensors to 
household appliances—IoT expands the digital ecosystem and generates unprecedented volumes of data. Between 2018 
and 2024, the number of IoT devices worldwide grew from 10.0 billion to 18.8 billion, an average annual growth of 13% (IOT 
Analytics, 2024). In OECD countries, machine-to-machine (M2M) subscriptions on mobile networks grew by an average of 19% 
per year between 2010 and 2021. These developments highlight not only the scale of connectivity but also its implications for 
research, innovation, and economic transformation. IoT data streams are increasingly used to optimize supply chains, manage 
energy consumption, monitor environmental change, and support smart city initiatives, creating new avenues for knowledge 
creation and application (UNCTAD, 2021).

Underlying these services is a growing reliance on data centres and Internet Exchange Points (IXPs), which form the invisible 
backbone of the digital economy. Data centres are crucial for hosting cloud services, storing and processing data, and 
supporting AI applications, representing strategic infrastructure with implications for national security, sustainability, and 
competitiveness. IXPs, meanwhile, act as cost-efficient hubs for data traffic exchange among telecom networks, content 
providers, social media platforms, and other digital actors. By reducing transit costs and improving connectivity efficiency, IXPs 
accelerate knowledge diffusion and serve as gateways to cloud-based ecosystems.

In sum, the ICT landscape extends far beyond traditional telecommunications. It is increasingly shaped by complex, layered 
digital infrastructure that enables new forms of knowledge diffusion, innovation, and economic value creation. For the GKI, 
capturing these emerging trends is essential to ensuring that the ICT sub-index remains relevant, forward-looking, and capable 
of diagnosing the opportunities and challenges of the evolving digital economy.

The revised structure and its explanation

The ICT sub-index has been revised to better capture emerging forms of digital infrastructure that are increasingly central to 
the knowledge economy. While traditional telecommunications networks remain foundational, the rise of data centres adds 
a critical new layer. These facilities are essential for cloud services, AI, and a broad range of digital applications that enhance 
enterprise productivity, enable innovative services, and support the creation and diffusion of knowledge across society.

The scope of the sub-index has also been expanded to reflect the growing role of digital services reliant on internet 
connectivity, which directly contribute to knowledge transmission. To improve coherence, the number of individual indicators 
has been streamlined, and several updated measures now better capture advances in telecommunication networks, such as 
5G deployment. Efforts have also been made to systematically include digital infrastructure beyond traditional networks—such 
as IXPs and data centres—given their critical importance for information flows and the development of knowledge-based 
services.

Clarifying the definitions of ICT, information and communication, and the digital economy has been prioritized to ensure 
consistency in sectoral analysis. The focus on skills and usage has shifted toward the individual level, providing more precise 
insights into how ICT shapes knowledge diffusion compared with household-level measures.

While ICT is a powerful driver of knowledge societies, it also poses limitations and challenges that must be addressed to 
ensure long-term sustainability. One pressing issue is the integrity of information. The rapid expansion of social media has 
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increased global information flows but has also accelerated the spread of misleading or false content, which can erode trust, 
distort public debate, and undermine human rights.

Artificial Intelligence (AI) introduces additional challenges. Its applications are fast becoming widespread across enterprises, 
governments, and individual users, offering productivity gains and innovation opportunities. Yet regulation remains limited 
in most countries, leaving critical issues—such as intellectual property protection, accountability for AI-driven decisions, 
algorithmic bias, and potential social harms—unaddressed. Without adequate governance frameworks, rapid AI adoption 
could produce negative consequences that offset its benefits.

Finally, the environmental footprint of digital technologies is a growing concern. ICT networks, data centres, and cloud services 
are energy and water-intensive, contributing substantially to greenhouse gas (GHG) emissions. This raises questions about the 
long-term sustainability of the sector. Governments and stakeholders must adopt strategies to mitigate the ecological impact 
of ICT infrastructure and services to ensure that digital transformation supports, rather than undermines, environmental goals.

The revised ICT sub-index is organized around three pillars: Connectivity, Enablers, and Impact.

⊲	 Connectivity measures the quality and coverage of telecommunication networks and data infrastructure, ensuring that 
individuals, firms, and institutions are linked to the digital ecosystem.

⊲	 Enablers capture the conditions that facilitate digital transformation, including broadband affordability and the availability 
of digital skills; facilitating society to achieve more significant goals, like knowledge production and dissemination.

⊲	 Impact reflects the tangible use of digital services that contribute to knowledge creation and transmission, including the use of internet 
and specific applications and the economic outcomes of ICT.

The Connectivity pillar

The Connectivity pillar emphasizes infrastructure as a key enabler of digital transformation, supporting data storage, 
transmission, and processing. It comprises three sub-pillars—Infrastructure, Quality, and Access—with indicators measuring 
network performance, internet speed, and penetration of mobile broadband, fixed broadband, and machine-to-machine 
communications. High costs and low speeds, often due to reliance on overseas infrastructure, hinder information exchange, 
which can be mitigated by national-level IXPs and co-located data centres, lowering costs and boosting data consumption 
(World Bank, 2021; Srinivasan et al., 2021).

The Infrastructure sub-pillar underscores the role of physical and digital infrastructure as a fundamental prerequisite for 
harnessing the benefits of technology and as a key enabler of knowledge digitization. Traditional fixed and mobile networks 
form the backbone of ICT, with mobile networks (3G, 4G, 5G, and soon 6G) providing widespread coverage and improving 
speed, latency, and spectrum efficiency, while fixed networks offer high capacity and low latency. Data infrastructure, including 
data centres and cloud computing, is critical for enterprise applications and AI, fuelling the knowledge economy. IXPs enable 
efficient, low-cost traffic exchange. The infrastructure sub-pillar is measured by three indicators:

⊲	 4G/5G mobile network coverage. 5G technology offers dramatically higher speeds and lower latency than 4G, enabling 
real-time, high-bandwidth services and serving as an alternative to fixed broadband.9 To measure mobile coverage 
accurately, both 5G and 4G are considered, using a weighted average that gives 60% weight to at least 5G and 40% to 
at least 4G population coverage, accounting for variability in global deployment.

⊲	 Connected data centre participants. Data centres are critical to the digital economy, providing storage, computing, and 
networking facilities for a wide range of users, including businesses, governments, Internet Service Providers (ISPs), 
content and cloud providers, and IXPs. They enable data exchange and interconnection among diverse participants, 
forming a key infrastructure for knowledge and digital services.

⊲	 Peak monthly IXP traffic. IXPs are vital for efficient, low-cost traffic exchange among ISPs, reducing transit fees and 
promoting cooperation. The effectiveness of IXPs varies, so traffic volume is a better measure of their impact than 
simply counting the number of IXPs, as it reflects both operational efficiency and the level of competition.

The Quality sub-pillar measures the quality of fixed and mobile-broadband subscriptions. Network quality, defined by speed, 
latency, and jitter, is crucial for enabling sophisticated internet applications, including cloud computing, generative AI, and 
telemedicine. High-speed internet supports knowledge diffusion, remote work, and distance learning, while also positively 
impacting economic performance, as faster connections have been linked to higher sales, profits, and productivity. The quality 
sub-pillar is measured by two indicators:
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⊲	 Mobile broadband speed. Mobile communication standards—from 2G up to 5G now—have progressively increased 
speed, reduced latency, and enabled more sophisticated internet applications. Connection speed serves as a proxy 
for the underlying technology, but since multiple standards coexist with varying deployment and coverage, measured 
speeds represent the median of the actual speeds experienced by users.

⊲	 Fixed broadband speed. Fixed networks have evolved from copper-based xDSL to hybrid coaxial-fibre and advanced 
fibre (FTTx) connections, with fixed wireless access (FWA) via 5G becoming increasingly important in rural areas. 
Each technology improves speed, latency, and jitter, and average download speed serves as a proxy for the mix of 
technologies available in a country, reflecting overall network quality.

The Access sub-pillar measures access to ICT. Advanced ICT infrastructure alone is insufficient; widespread access by 
citizens, businesses, and governments is essential for driving innovation and maximizing digital technology’s impact. The 
Access sub-pillar measures ICT penetration through fixed-broadband subscriptions, active mobile-broadband subscriptions, 
and machine-to-machine (M2M) subscriptions, reflecting the scope for knowledge creation, localization, and diffusion. Greater 
connectivity enables more people and organizations to generate, share, and access knowledge online.

⊲	 Active mobile-broadband subscriptions. Mobile broadband is more widespread than fixed broadband, especially in 
low- and middle-income countries, due to lower installation costs and ease of deployment. Penetration rates often 
exceed 100% as individuals hold multiple subscriptions, and global mobile phone ownership reached 80% in 2024 
(ITU, 2024). In these economies, mobile broadband has a greater economic impact than fixed broadband (ITU, 2025).

⊲	 Fixed-broadband subscriptions. Fixed broadband, delivered via coaxial and fibre networks, enables high-speed, low-
latency internet access, supporting telework, online learning, telemedicine, and e-commerce—critical services that 
were emphasized during the COVID pandemic. Its adoption has significant economic impacts, with studies showing 
GDP per capita rising by an estimated 1.6% for every ten-percentage-point increase in penetration (ITU, 2025).

⊲	 Machine-to-Machine (M2M) subscriptions. Digitalization in firms, particularly in sectors such as transport and logistics, 
is increasing through smart metering and IoT devices. M2M subscriptions indicate the extent of connected devices, 
enabling data collection, analysis, and the creation of value-added services in companies and production processes.

The Enablers pillar

Effective use of digital technology depends on affordability and ICT skills. Affordable access ensures broad adoption, especially 
for data-intensive applications, while digital skills enable individuals and businesses to use technology for knowledge creation, 
innovation, and advanced employment opportunities.

The availability of high-quality services is crucial, and their affordability is equally indispensable. To capture this dimension, the 
Affordability sub-pillar assesses the relative cost of ICT services. The Broadband Commission targets broadband affordability 
at under 2% of monthly Gross National Income (GNI) per capita, but only about two-thirds of countries meet this for mobile or 
fixed broadband.10 Fixed broadband is generally more expensive than mobile broadband, with the gap especially pronounced 
in developing countries, often exceeding the affordability target.

⊲	 Fixed-broadband internet basket. The fixed broadband basket measures the cost of a connection providing at least 
256 Kbps download speed and 5 GB of data per month.

⊲	 Data-only mobile broadband basket. The mobile broadband basket measures the cost of a data-only plan with at least 
3G/UMTS access and 2 GB of data per month.

The Skills sub-pillar measures a country’s human capital capacity to leverage digital technologies for knowledge creation 
and innovation. It covers digital skills among citizens, specialized ICT education, and employment in ICT sectors, using three 
indicators:

⊲	 Individuals using a computer. ICT skills are essential for benefiting from digital technologies and can be measured for 
both general and ICT-specific tasks. Computer use serves as a proxy for digital skills, as many essential digital tasks 
require computer proficiency, which correlates strongly with broader digital capabilities (ITU and UNESCO, 2022).

⊲	 Tertiary graduates from ICT programmes. Specialized ICT skills—such as software engineering, database management, 
network design, and AI—are essential for the knowledge economy. Their availability is proxied by the share of university 
graduates earning ICT degrees. 

⊲	 Information and communications employment. A skilled workforce is crucial for innovation and productivity in the 
knowledge economy, and its presence is proxied by employment in the knowledge-intensive InfoComm sector.
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The Impact pillar

The Impact pillar has two sub-pillars that revolve around digital service usage by individuals and economic outcomes from 
ICT, including patents, ICT service exports, and value added from the ICT-intensive information and communication industry. It 
captures both demand for online services and the economic impact of ICT adoption.

While the Connectivity and Enablers pillars establish the digital foundations of a robust ICT sector, the effective usage of 
technological services to drive development and generate new opportunities is essential for assessing the sector’s progress 
within an economy. The Usage sub-pillar is measured using three indicators:

⊲	 Internet users. Internet use is essential for accessing online information and engaging in knowledge-enhancing activities 
like searching for learning materials, news, or health information. In 2024, 94% of people living in OECD countries used 
the internet, with 70% reading news, 62% seeking health information, and 22% participating in online courses.11

⊲	 LinkedIn users. While social media usage is widespread, most content is not directly linked to knowledge creation. 
However, professional networking platforms like LinkedIn provide significant benefits for information sharing, learning, 
and knowledge diffusion (Utz and Breuer, 2019; Dinath, 2021).12 LinkedIn plays a crucial role in knowledge management 
by allowing individuals to stay connected with peers, engage in continuous learning, and position themselves as 
informed experts in their fields.

⊲	 Wikimedia page views. Visits to knowledge-focused online services like Wikipedia serve as a proxy for the development 
of a knowledge society. With around 222 million users in July 2025, Wikipedia usage has been significantly correlated 
with global knowledge distribution (Stephany and Braesemann, 2019).13

The Outcomes sub-pillar measures the ICT sector’s size and its impact on the broader economy, including globalization and 
innovation. It uses three indicators:

⊲	 Computer and information services exports. Computer and information services trade is expanding globally, fuelled 
by lower data communication costs and technical expertise in low-cost regions. This trade–ranging from software 
development to digital content creation–reduces costs, enables e-commerce, and accelerates the global diffusion of 
knowledge.

⊲	 ICT PCT patent publications. ICT-driven innovation is measured through PCT patents, reflecting ICT’s role as a 
general-purpose technology that accelerates innovation across sectors. Key innovations include personal computers, 
smartphones, 4G/5G networks, cloud services, and AI. ICT patents have grown rapidly, rising from under 10% of total 
patents in 1980 to 26% in 2021, and the top global R&D spenders in 2020 were all digital companies (World Bank, 
2024a).

⊲	 Information and communication value-added. The ICT sector drives competitiveness, innovation, and growth in the 
knowledge economy by disseminating digital technologies across sectors. The InfoComm industry, encompassing 
publishing, broadcasting, telecommunications, and information services, reflects a country’s knowledge economy 
development.
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Figure 4: Structure of Information and communications technology (ICT) sub-index
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Economy

Introduction

The Economy sub-index was originally designed to assess the extent to which national economies support and benefit from 
knowledge-based development. Like many composite indices, it has faced challenges, including data discontinuity, loss of 
nuance through normalization, and the masking of meaningful differences between countries. The 2025 revision seeks to 
address these challenges as comprehensively as possible.

To that end, the sub-index has been restructured into three easy-to-interpret pillars: Inputs, Outputs, and Impact. The revision also 
considered emerging developments such as economic shifts, the green transition, the growth of gig and informal economies, and 
inequalities in access to global production networks. Not all of these trends could be fully incorporated in the 2025 sub-index due to 
gaps in internationally comparable data, but they are included in the discussion to guide future updates.

The revision to the Economy sub-index provides a robust foundation for ensuring that the 2025 GKI continues to deliver 
meaningful, timely insights into knowledge-based economic development. The knowledge economy is a broad concept that 
includes components like human capital, innovation, and technology. Since many of these elements are reflected in other sub-
indices in the GKI, they are not all encompassed within the Economy sub-index.

Review of the 2021 sub-index

Conceptually, the original aim of the Economy sub-index was to capture economic competitiveness, openness, and structural 
conditions that enable knowledge creation to translate into economic value. Its primary objectives included:

⊲	 Measuring economic readiness: Assessing the capacity of economies to integrate into knowledge-intensive production 
and service networks.

⊲	 Tracking competitiveness and openness: Evaluating the ability to attract investment, participate in trade, and benefit 
from technology transfer.

⊲	 Assessing domestic value capture: Measuring the extent to which economic activity generates local benefits through 
value-added production.

⊲	 Complementing other GKI dimensions: Providing an economic foundation alongside education, research and 
innovation, and ICT.

The Economy sub-index has faced challenges common to composite indicators.

Data for the sub-index has traditionally been drawn from multiple international sources, ensuring cross-country comparability 
but raising concerns about recency coverage gaps, and bias toward formal-sector activity. Some indicators are no longer 
available, such as those from the World Bank’s Doing Business dataset following the database’s discontinuation in 2021.

Another issue is the mixing of inputs and outputs in a single composite score. In the 2021 sub-index structure, indicators such 
as Trade and diversification or Output per worker represent outputs, while most other measures are inputs, complicating 
interpretations. The revised approach adopts a structure similar to the 2021 Research, development and innovation sub-index, 
separating indicators into Inputs, Outputs, and Impact to improve clarity.

The 2025 revision also addresses conceptual and methodological developments to the fullest extent possible. Potential 
enhancements include integrating new dimensions such as digital transformation, green growth, and the contributions of 
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intangible and informal assets, as already partially addressed in the revised ICT, ESG, and RDI sub-indices. Expanding data 
sources to include real-time analytics, firm-level surveys, and alternative indicators can better capture emerging and informal 
sectors. Regional calibration or context-specific sub-indices to further enhance the index’s nuance and relevance were also 
considered. However, current data limitations meant some elements will need to be left for the next revision of the GKI.

This recalibration aims to provide policymakers with actionable insights into the unique drivers and bottlenecks of their 
economies. These updates strengthen both the analytical rigor and policy usefulness of the Economy sub-index, aligning the 
GKI with the dynamism and diversity of today’s economic landscape.

Key emerging trends

The global economy is undergoing a profound transformation, shaped by the convergence of technological innovation, 
sustainability imperatives, and shifting geopolitical and demographic realities. These forces are not merely influencing 
economic activity. They are reshaping the very foundations of production, trade, and value creation and include: 

⊲	 Technological transformation. Automation, AI, and data-driven processes are driving productivity, new business 
models, and industry restructuring. However, benefits may be unevenly distributed: while routine and repetitive jobs 
face higher automation risks, human-facing and knowledge-integrative roles may gain in value, provided workers can 
adapt and leverage technological tools. Without affordable and inclusive reskilling, technology could widen economic 
divides between “winners” and “losers.”

⊲	 Green economy shift. The global transition to renewable energy and resource-efficient practices is transforming supply 
chains and investment patterns, creating demand for green expertise. Countries with strong innovation ecosystems and 
technical training are better positioned to benefit, while those lacking such capacities risk being left behind.

⊲	 Geopolitical realignments and resilience. As global trade becomes more fragmented, countries are prioritizing self-
reliance in critical sectors such as energy, food, and advanced technologies. Supply chain resilience now aligns with 
both economic security and sustainability goals, requiring skilled workforces to scale sustainable systems.

⊲	 Demographic divergence. Ageing populations in advanced economies are driving skills shortages and wage 
pressures, while economies with young populations risk persistent underemployment if education and training fail to 
meet labour market needs. These demographic shifts could exacerbate structural imbalances in the global workforce.

⊲	 Skills as a central driver. Skills have become a key driver of economic transformation, with growing emphasis on 
competencies over credentials. While skills-based hiring can enhance inclusion, its impact depends on accessible, 
affordable lifelong learning systems. 

⊲	 Participation in global production networks. Engagement in regional and global value chains is vital for development, 
enabling countries to climb value chains, drive innovation, and benefit from knowledge transfer. Countries that align 
skills development with network participation will be better positioned to capture growth opportunities.

⊲	 Resource independence. There is a growing effort to reduce reliance on external sources of energy, food, and 
other essential resources. Although complete self-sufficiency remains difficult due to the uneven global distribution 
of natural assets, many regions are advancing strategies that combine renewable energy development, sustainable 
agriculture, and circular economy practices. These approaches aim to strengthen economic resilience while supporting 
environmental goals. Achieving progress in this area requires investing in the knowledge, skills, and innovation capacity 
needed to manage resources sustainably and efficiently.

The trajectory of global economic change depends on countries’ ability to equip people with the knowledge and skills 
to adapt, innovate, and lead. Investing in inclusive, future-oriented human capital is essential for long-term prosperity and 
resilience. Knowledge today flows through formal, informal, digital, and decentralized channels, driven by megatrends such as 
AI, platform economies, gig work, and green transitions. 

The revised structure and its explanation

The 2021 Economy sub-index was designed to reflect the interconnected and dynamic nature of the knowledge economy, 
illustrating how economic structures both support and are shaped by knowledge creation and application. The 2021 revision 
updated the sub-index to account for developments since 2017, including the global disruptions caused by COVID. Indicators 
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that were difficult to measure consistently or overly reliant on perception-based surveys were replaced with comparable, 
objective data, enhancing transparency and reducing bias. This refinement also ensured the sub-index more effectively 
captured policy-relevant levers, such as investment channels and domestic value capture, that drive knowledge diffusion.

The 2025 revision focuses on establishing a coherent set of criteria to enhance the Economy sub-index while maintaining 
continuity with previous editions. Key considerations include:

⊲	 Retaining as many existing indicators as possible while removing or replacing those that are redundant, outdated, or 
no longer fit for purpose.

⊲	 Restructuring the sub-index to better distinguish between Inputs, Outputs, and Impact.
⊲	 Adding indicators reflecting the current economic context, focusing on descriptive representation rather than normative 

judgment.

The organization of the revised sub-index around three pillars—Inputs, Outputs, and Impact—provides a comprehensive 
framework for understanding how economic structures, activities, and outcomes collectively shape a country’s readiness and 
performance in the knowledge economy. This structure captures not only the resources available to an economy but also how 
effectively they are used and the extent to which they generate meaningful economic and societal benefits. 

⊲	 Inputs are the foundational elements of economic capacity, including resources, infrastructure, and financial systems that 
support knowledge-based growth. This encompasses production capacity, trade and logistics infrastructure, and access to 
finance. Assessing inputs helps determine whether an economy meets the preconditions to generate, absorb, and apply 
knowledge effectively, essentially measuring its potential to produce value.

⊲	 Outputs reflect the immediate results of utilizing economic inputs. They capture the efficiency and productivity of 
industrial and service sectors, technological adoption, and employment outcomes. Measuring outputs indicates how 
effectively an economy converts its resources and capabilities into tangible performance, demonstrating the application 
of knowledge and innovation in practice.

⊲	 Impact assesses the broader, longer-term consequences of economic activity on economic growth and 
societal well-being. This includes GDP per capita, affordability of essential goods and services, and protection 
from economic vulnerability. By focusing on impact, the sub-index evaluates whether economic activity leads 
to inclusive growth and improved living standards, ensuring that knowledge-driven development delivers 
meaningful benefits for the population.

This revised framework enables policymakers to identify bottlenecks in resource availability, inefficiencies in productivity, and 
gaps in social and economic outcomes. It also ensures that strategies for strengthening knowledge-based economies focus 
not only on the generation and use of resources but also on translating them into tangible societal benefits, promoting both 
competitiveness and inclusiveness.

The Inputs pillar

Production capacity, Trade and logistics, and Finance are grouped under the Inputs pillar because they form the economic 
infrastructure that enables a knowledge-driven economy. While knowledge generation relies on human capital, research, 
and innovation, turning that knowledge into sustained prosperity requires strong production, trade, and investment 
systems.

The Production capacity sub-pillar highlights the need for a strong and adaptable productive base to support a knowledge-driven 
economy, and is measured using the following four indicators:

⊲	 Gross fixed capital formation reflects investment in physical assets like machinery and infrastructure, which are essential 
for firms and industries to effectively adopt and apply new knowledge.

⊲	 Foreign direct investment, net inflows indicates an economy’s ability to attract external capital, technology, and expertise, 
facilitating the spread of best practices and integration into global production networks.

⊲	 Energy-to-GDP ratio measures production efficiency and sustainability, with lower intensity indicating the ability to 
generate more output using less energy – an important factor for competitiveness in a low-carbon economy. Aiming for 
reduced energy consumption will drive the development and application of new knowledge.

⊲	 Labour force participation rate shows how much of the working-age population is economically active, reflecting both 
the availability of human capital and the inclusiveness of economic opportunities.
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This sub-pillar provides a multidimensional view of a country’s productive base, capturing capital, labour, efficiency, and 
openness. It underscores that a strong knowledge economy depends on both intangible assets and a robust, efficient, and 
inclusive economic infrastructure.

The Trade and logistics sub-pillar emphasizes that efficiently moving goods, services, people, and ideas is crucial for a 
knowledge-based economy, as innovation and productivity rely on infrastructure and market access to commercialize and 
scale new ideas, and it includes the following two indicators:

⊲	 Transport productive capacity measures the efficiency, coverage, and quality of transportation systems, which lower 
costs, increase the speed of deliveries, and support supply chain reliability. Efficient logistics are crucial for knowledge-
intensive sectors, enabling integration into global value chains and rapid response to market change.

⊲	 Trade reflects an economy’s engagement with global markets, facilitating technology transfer, knowledge sharing, 
and best practices. It expands markets for innovation, boosts competition, attracts investment, and supports economic 
diversification and resilience.

This sub-pillar captures a key enabler of knowledge economy performance: the ability to link domestic innovation with global 
markets. It emphasizes that the economic impact of knowledge depends on efficient physical and institutional systems. This 
sub-pillar ensures the GKI reflects both knowledge creation and its effective exchange and application.

The Finance sub-pillar highlights the role of financial systems in supporting a knowledge-based economy. Access to stable 
and sufficient finance enables investment in research, education, technology, and entrepreneurship, directly influencing a 
country’s ability to innovate, scale, and compete globally. It is measured using the following three indicators:

⊲	 Domestic credit to the private sector indicates how easily businesses can access financial resources for investment, 
expansion, and innovation, reflecting a financial sector that supports economic growth.

⊲	 The MSME finance gap measures the shortfall between micro, small, and medium-sized enterprises’ (MSME) funding 
needs and the capital available. Closing this gap is crucial for inclusive economic growth, innovation, and employment 
in a knowledge-based economy.

⊲	 Bank non-performing loans indicate the health and stability of the financial sector, with high levels signalling weaknesses 
that can limit lending, raise borrowing costs, undermine investor confidence, and hinder entrepreneurship and economic 
transformation.

This sub-pillar evaluates the availability, accessibility, and sustainability of financial resources, emphasizing that robust and 
inclusive financial systems are essential for funding, commercializing, and scaling new ideas and technologies in a knowledge-
driven economy.

The Outputs pillar

The Sectoral productivity sub-pillar measures how efficiently industry converts capital, labour, and technology into economic 
output, reflecting how effectively knowledge and innovation generate value and highlighting structural strengths and 
weaknesses. It is measured using the following three indicators:

⊲	 Medium- and high-tech manufacturing value added measures the contribution of research and development-intensive 
industries, which drive higher economic returns and generate technology, supply chain, and skills spillovers critical for the 
knowledge economy.

⊲	 Industry value added per worker measures industrial efficiency and competitiveness, indicating effective use of 
technology, strong management, and the ability to produce higher-quality goods—key for moving up the manufacturing 
value chain.

⊲	 Services value added per worker measures productivity in the services sector, highlighting knowledge-intensive 
areas like finance, ICT, and consulting. High productivity signals innovation capacity, global market integration, and 
adaptability to new business models.

This sub-pillar provides a multidimensional view of how knowledge and innovation drive economic performance across sectors, 
ensuring the GKI captures not just knowledge creation and sharing but also tangible economic outcomes in production, 
industry, and services.
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The Labour market sub-pillar assesses how effectively a country’s workforce is engaged and aligned with a knowledge-
based economy, examining employment patterns, skills utilization, and participation rates to identify strengths and gaps in 
labour market performance, and is measured using three indicators:

⊲	 High-skilled employment measures the share of jobs requiring advanced knowledge and technical expertise, indicating 
the economy’s capacity to support innovation, productivity growth, and global competitiveness.

⊲	 Labour underutilization rate captures the share of the workforce that is unemployed, underemployed, or marginally 
attached, highlighting missed economic opportunities and structural mismatches in skills, location, or participation.

⊲	 Youth not in employment, education, or training measures the share of young people disengaged from employment, 
education, and training, signalling risks to future innovation capacity and social cohesion.

This sub-pillar provides insight into how effectively an economy leverages human capital for knowledge-based growth, 
emphasizing not only the availability of skilled workers but also the inclusiveness, adaptability, and efficiency of labour markets 
in turning skills into economic outcomes.

The Impact pillar

The Growth prospects sub-pillar measures an economy’s structural potential for long-term, knowledge-driven growth, using 
economic complexity and product concentration to assess the diversity and technological sophistication of its production and 
exports, which are key for innovation and competitiveness.

⊲	 Economic complexity measures the diversity and technological sophistication of a country’s products. Highly complex 
economies have interconnected capabilities, can adapt to new technologies, enter high-value industries, move up 
global value chains, and are more resilient to market change.

⊲	 Product concentration assesses the concentration of a country’s exports mix. Low concentration indicates diversification 
and resilience to shocks, while high concentration signals dependence on few products, increasing vulnerability and limiting 
structural transformation.

This sub-pillar provides a forward-looking view of an economy’s potential for knowledge-driven growth, evaluating both the 
complexity and diversification of production and trade. It ensures the GKI reflects not only current capabilities but also a 
country’s ability to innovate, diversify, and remain competitive over time.

The Economic well-being sub-pillar refers to the quality of life people experience based on their economic conditions, 
including income and financial security. It reflects how effectively a knowledge-based economy enables individuals to meet 
their needs and pursue opportunities. Inclusive growth and equitable access to resources are key to improving it. 

⊲	 GDP per capita measures average economic output per person, indicating living standards and resources available for 
investment in education, research, and infrastructure, while also highlighting disparities in economic capacity across 
countries and regions.

⊲	 Out-of-pocket health expenditure per capita measures the amount individuals directly spend on healthcare services, not 
covered by insurance or other intermediaries. These payments include cost-sharing mechanisms such as deductibles, 
co-payments, and co-insurance. It captures a dimension of health financing that reflects households’ direct capacity to 
finance healthcare services, a component of material well-being and economic capacity.

This sub-pillar provides a holistic view of the economic environment for knowledge systems, emphasizing that populations 
need sufficient economic security to fully engage in and benefit from innovation-driven growth.












































