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National Intellectual Capital

A Comparison of 40 Countries

Over the past decade a new econornic landscape is ernerging based on intangibles, or an evolution toward
Enowledge. Fnowledge assets and intellectual capital are attracting the attention of all aspects of
governance in the public and private sectors. To date, most studies of intellectual capital hawve focused at
the organizational level, with an emphasiz on explaining the role of “intangible aszets™ az a differentiator
between accounting value and market value az a pozzible source of corporate competitive advantage.

More recently, pioneers in the field, including the authors of this book, hawve begun to apply these
methodologies to a broader scope, with the objective of comparing the intellectual capital indices at the
national or regional lewel. As a result, an increasing number of world organizations and researchers are
comrnizsioned to investigate this future-oriented crucial national issue. Yet, the linkage between the walue
of intangible aszets and how to quantify or benchmark it is still tenuous, not to mention easily
misunderstood by a layman for guiding better decision making.

I#lith the belief that numbers talk and statistics hide waluable information, this book zerves to present the
authors™ research findings, covering 14 vears {(1095-2008) of intellectual capital information.

Mational Intellectual Capital:

P Gives statistically validated reports on intellectual capital indicators for 40 countries, over a 14 year
period.

P Identifies three major types of intellectual growth patterns.

P Details the impact and implications of three major types of intellectual capital growth patterns for
innovation, business creation, competitiveness, growth, and developrment
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Variables in each type of capital

Human Capital index

Market capital index

«Skilled labor*

*Employee training*
eLiteracy rate

*Higher education enrollment
*Pupil-teacherratio

eInternet subscribers

*Publicexpenditure on education

*Corporate tax*
*Cross-border venture*
*Openness of culture*
*Globalization*
*Transparency™
*Image of country*
*Exportsofgoods

Process capital index

Renewal capital index

*Business competition environment®

*Governmentefficiency™
eIntellectual property rights protection*
«Capital availability*

«Computersinuseper capita

*Convenience of establishing new firms*

*Mobile phone subscribers

*Business R&D spending

*Basicresearch*
*R&D spending/GDP

*R&D researchers

«Cooperation between universities and
enterprises*

«Scientificarticles

*Patentspercapita (USPTO+ EPO)

Remarks:

Financial capital is the logarithm of GDP per capita adjusted by purchasing power parity.
Variables marked with an asterisk are rated qualitatively using a scale of 1-10.




Greece
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—&—Human Capigal

=l Market Capiéal i
~—Process Capjal ///

—>&—Renewal Cagita W =€

0
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

—@— Human Capital | 4.350 | 4.579 | 4.367 | 5.371 | 5.258 | 5.548 | 5.781 | 5.634 | 5.854 | 5.776 | 5.817 | 5.877 | 5.827 | 5.866 | 6.220
—— Market Capital | 5.496 | 5.563 | 5.244 | 5.217 | 5.509 | 5.029 | 4.691 | 4.509 | 4.510 | 4.509 | 4.695 | 4.893 | 4.285 | 3.705 | 3.929
—#— Process Capital | 3.077 | 3.428 | 3.643 | 4.231 | 4561 | 5.213 | 5.126 | 4.882 | 4.634 | 4.420 | 4.710 | 4.536 | 4.247 | 3.642 | 4.171
—><—Renewal Capital | 1.475 | 1.614 | 1.565 | 1.893 | 1.790 | 1.941 | 1.944 | 2.003 | 1.995 | 2.117 | 2.211 | 2.254 | 2.218 | 2.191 | 2.215




Scatterplot of Market Capital vs. Process Capital of Greece
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Portugal
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—l— Market Cap%tal
—#—Process Cap"ltal
—>=Renewal CaQit'I Sl /_x
N /
s — o
0

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

—&— Human Capital | 4.542 | 4.805 | 4.854 | 5.614 | 5.733 | 4.892 | 5.160 | 6.143 | 6.542 | 6.651 | 6.790 | 6.963 | 7.010 | 7.119 | 6.534

——- Market Capital | 6.112 | 6.125 | 6.075 | 5.634 | 5.506 | 4.796 | 4.960 | 5.054 | 5.273 | 4.853 | 4.822 | 5.053 | 4.768 | 4.819 | 4.532

—#— Process Capital | 2.912 | 3.378 | 4317 | 5.141 | 5.257 | 5.568 | 5.291 | 5.066 | 5.148 | 4.914 | 5.392 | 5.635 | 5.481 | 5.786 | 5.327

—>Renewal Capital | 1.449 | 1.574 | 1.677 | 1.886 | 1.897 | 1.800 | 1.669 | 1.714 | 1.840 | 2.069 | 1.981 | 1.973 | 2.263 | 2.738 | 2.787




Scatterplot of Market Capital vs. Process Capital of Portugal
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Russia
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—&—Human Capital

8

—l—Market Cap(istal

——Process Cae{ta

—>—Renewal Capits

° 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
—®— Human Capital | 4.429 | 4389 | 5321 | 5.627 | 5.071 | 5.476 | 5.196 | 5.271 | 5.561 | 5.496 | 5.674 | 5.410 | 5.542 | 5.530 | 5.425
—— Market Capital | 3.828 | 3.962 | 4384 | 3.789 | 3.899 | 4.434 | 4.433 | 3.929 | 4.281 | 4.036 | 4.008 | 4.127 | 3.994 | 3.694 | 3.687
—#— ProcessCapital | 1.575 | 2.084 | 2.780 | 2.315 | 2.620 | 2.939 | 3.087 | 2.431 | 3.001 | 2.848 | 3.492 | 3.625 | 3.561 | 3.505 | 3.584
—>& Renewal Capital | 3.173 | 3.314 | 3.348 | 3.132 | 3.038 | 2.963 | 2.724 | 3.018 | 2.968 | 2.493 | 2.422 | 2.419 | 2.278 | 2.519 | 2.146




Market Capital

Scatterplot of Market Capital vs. Process Capital of Russia
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—&— Human Capital
8

—l— Market Cap(ltal

—— Process Ca&ita

Brazil

—>Renewal Capital

/\x

(V2 N a
0
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
—&— Human Capital | 3.784 | 4.004 | 4.010 | 4.583 | 4.726 | 4.217 | 4.738 | 4.120 | 4.068 | 4.640 | 4.693 | 4.635 | 4.763 | 4.835 | 4.707
—— Market Capital | 5.544 | 5.490 | 5.352 | 4.775 | 5.084 | 4.756 | 5.088 | 4.774 | 4.630 | 4.573 | 4.429 | 4.167 | 4.461 | 4.662 | 4.840
—#A— Process Capital | 2.247 | 3.032 | 3.341 | 3.282 | 3.677 | 3.680 | 3.788 | 3.181 | 2.644 | 2.645 | 2.983 | 2.770 | 2.975 | 3.322 | 3.149
—>Renewal Capital | 1.325 | 1.305 | 1.319 | 1.450 | 1.691 | 1.987 | 1.484 | 1.591 | 1.681 | 1.731 | 1.719 | 1.613 | 1.683 | 2.007 | 1.672




Market Capital
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Scatterplot of Market Capital vs. Process Capital of Brazil
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10

—&— Human Capital

India

8
—l— Market Capital
6
~—Process Capital
4 V_
—>—Renewal e — e
Capital Va M el \<
— —
0
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
—&— Human Capital | 3.298 | 3.338 | 3.160 | 3.918 | 3.849 | 4.132 | 3.912 | 3.823 | 4.065 | 3.903 | 3.959 | 4.014 | 3.757 | 3.829 | 3.962
—— Market Capital | 4.842 | 4.005 | 4.471 | 4301 | 4.817 | 4527 | 4.481 | 4533 | 5.489 | 5.443 | 5.718 | 5.582 | 5.780 | 5.375 | 5.522
~#— Process Capital | 3.079 | 2.557 | 3.153 | 3.016 | 3.071 | 3.131 | 3.126 | 3.160 | 3.523 | 3.371 | 3.633 | 3.544 | 3.327 | 3.444 | 3.492
—>¢—Renewal Capital | 1.260 | 1.537 | 1.427 | 1.693 | 1.657 | 1.534 | 1.466 | 1.716 | 1.832 | 2.180 | 2.187 | 1.983 | 2.035 | 2.127 | 1.768




Market Capital

Scatterplot of Market Capital vs. Process Capital of India
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—&—Human Capital

China

8
—l— Market Capital

6
~—#—Process Capital /\

4 et
é(—Ren.ewaI 5 e —~— S e N

Capital el e——=x #ﬁg —
0
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

—&— Human Capital 3.383 | 3.667 | 3.619 | 4.177 | 4.383 | 3.817 | 3.704 | 3.914 | 4.189 | 4.158 | 4916 | 5.044 | 4.632 | 4.811 | 5.042
—8— Market Capital | 5.878 | 5.447 | 5.047 | 5.417 | 5.199 | 4.990 | 5.158 | 5.290 | 5.453 | 5.233 | 5.627 | 5.784 | 4.848 | 4.809 | 4.961
—#— Process Capital | 2.412 | 2.550 | 3.187 | 3.530 | 3.571 | 3.657 | 3.670 | 3.784 | 3.616 | 3.567 | 4.055 | 4.154 | 3.934 | 3.192 | 3.618
—>—Renewal Capital | 1.835 | 2.200 | 2.309 | 2.325 | 2.233 | 1.959 | 1.902 | 1.927 | 2.107 | 2.034 | 2.155 | 2.093 | 2.149 | 1.965 | 2.003




Market Capital

Scatterplot of Market Capital vs. Process Capital of China
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Poland

10

—&— Human Ca%ita

=l Market Ca%ital A
v

—A—ProcessCaRitel -
—>—Renewal Ciphal — =& — —

/ NS— — Iﬁé\;(

0

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
—&— Human Capital | 4.552 | 4574 | 4.642 | 5321 | 5943 | 5256 | 5573 | 5873 | 5951 | 5.728 | 6.111 | 6.150 | 6.321 | 6.338 | 6.743
—l— Market Capital 4753 | 4170 | 4299 | 4.284 | 4583 | 4.041 | 3.860 | 3.687 | 3.551 | 3.813 | 3.874 | 3.777 | 3.926 | 4.227 | 4.686
—#—ProcessCapital | 2.524 | 2.177 | 2.828 | 3.081 | 3.757 | 3.503 | 3.159 | 3.179 | 3.171 | 3.110 | 3.324 | 3.426 | 4.020 | 3.918 | 4.361
—><—Renewal Capital | 1.579 | 2.139 | 2.211 | 2.133 | 2.216 | 2.123 | 1.736 | 1.882 | 1.887 | 1.741 | 1.775 | 1.768 | 1.972 | 1.919 | 1.704




Market Capital

Scatterplot of Market Capital vs. Process Capital of Poland
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South Africa

10

=—&—Human Capital

8
—l— Market Capital

6
——Process Capita

4
—>—Renewal

Capital = > L T— =
N
0
1995 1996 | 1997 1998 1999 | 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

—&— Human Capital 3.852 | 4127 | 4018 | 4.866 | 5.184 | 5.227 | 5301 | 4938 | 4938 | 4.779 | 4.523 | 4392 | 4339 | 5179 | 4.906
—— Market Capital | 5.034 | 4.687 | 4.668 | 4.451 | 4.709 | 4.508 | 4.824 | 4938 | 5.287 | 5.219 | 5.414 | 4963 | 4.463 | 4.882 | 5.062
—#—Process Capital | 3.100 | 3.224 | 3.665 | 3.658 | 4.144 | 4.150 | 4.248 | 4.266 | 4.199 | 4.058 | 4.416 | 4.468 | 4.237 | 4.479 | 4.758
—><— Renewal Capital | 1.916 | 2.096 | 1.927 | 2.102 | 1.968 | 1.853 | 1.760 | 1.750 | 1.807 | 1.751 | 1.715 | 1.571 | 1.613 | 1.733 | 1.728




Scatterplot of Market Capital vs. Process Capital of South Africa
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Human Capital

10

—&— Greece

—ll—Portugal 8

o .
—>—Russia 6 — T < v a

—¥—Brazil » . —
'4'__7// . e
. o /‘A = ) ir— —
—0—India 4 ’ e —— S () —————— .74.\._*;_
~=t+=China

South Af#éica

° 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
—&—Greece 4350 | 4579 | 4367 | 5371 | 5.258 | 5.548 | 5.781 | 5.634 | 5.854 | 5.776 | 5.817 | 5.877 | 5.827 | 5.866 | 6.220
—- Portugal 4542 | 4805 | 4.854 | 5614 | 5.733 | 4.892 | 5.160 | 6.143 | 6.542 | 6.651 | 6.790 | 6.963 | 7.010 | 7.119 | 6.534
=& Poland 4552 | 4574 | 4.642 | 5321 | 5943 | 5.256 | 5573 | 5.873 | 5951 | 5.728 | 6.111 | 6.150 | 6.321 | 6.338 | 6.743
—>< Russia 4429 | 4389 | 5321 | 5.627 | 5.071 | 5476 | 5.196 | 5.271 | 5561 | 5496 | 5.674 | 5410 | 5.542 | 5.530 | 5.425
—¥— Brazil 3.784 | 4.004 | 4.010 | 4583 | 4.726 | 4.217 | 4.738 | 4.120 | 4.068 | 4.640 | 4.693 | 4.635 | 4.763 | 4.835 | 4.707
—®—India 3.298 | 3.338 | 3.160 | 3.918 | 3.849 | 4.132 | 3912 | 3.823 | 4.065 | 3.903 | 3.959 | 4.014 | 3.757 | 3.829 | 3.962
—+=China 3.383 | 3.667 | 3.619 | 4.177 | 4.383 | 3.817 | 3.704 | 3.914 | 4.189 | 4.158 | 4916 | 5.044 | 4.632 | 4.811 | 5.042
—=—South Africa| 3.852 | 4.127 | 4.018 | 4.866 | 5.184 | 5.227 | 5301 | 4.938 | 4938 | 4.779 | 4523 | 4392 | 4339 | 5.179 | 4.906




Market Capital

10
—o—Greece
—l—Portugalg
=—Poland
—>&—Russia 6
—¥—Brazil
—0®—India 4
—+—China
South Afpica
0
1995 1996 | 1997 1998 1999 | 2000 | 2001 | 2002 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
—&o—Greece 5.496 | 5.563 | 5.244 | 5.217 | 5.509 | 5.029 | 4.691 | 4509 | 4.510 | 4509 | 4.695 | 4.893 | 4.285 | 3.705 | 3.929
——Portugal 6.112 | 6.125 | 6.075 | 5.634 | 5.506 | 4.796 | 4.960 | 5.054 | 5.273 | 4853 | 4.822 | 5.053 | 4.768 | 4.819 | 4.532
—&—Poland 4.753 | 4.170 | 4.299 | 4.284 | 4583 | 4.041 | 3.860 | 3.687 | 3.551 | 3.813 | 3.874 | 3.777 | 3.926 | 4.227 | 4.686
—>—Russia 3.828 | 3.962 | 4384 | 3.789 | 3.899 | 4434 | 4.433 | 3929 | 4.281 | 4.036 | 4.008 | 4.127 | 3.994 | 3.694 | 3.687
=¥ Brazil 5.544 | 5490 | 5352 | 4775 | 5.084 | 4.756 | 5.088 | 4.774 | 4.630 | 4573 | 4.429 | 4.167 | 4.461 | 4662 | 4.840
—0—India 4842 | 4.005 | 4471 | 4301 | 4817 | 4527 | 4481 | 4533 | 5489 | 5.443 | 5.718 | 5.582 | 5.780 | 5.375 | 5.522
~+—China 5878 | 5.447 | 5.047 | 5417 | 5199 | 4990 | 5.158 | 5.290 | 5.453 | 5.233 | 5.627 | 5.784 | 4.848 | 4.809 | 4.961
South Africa| 5.034 | 4.687 | 4.668 | 4451 | 4709 | 4508 | 4.824 | 4.938 | 5.287 | 5.219 | 5.414 | 4963 | 4.463 | 4.882 | 5.062




Process Capital

10
—&— Greece
—l— Portugal8
= Poland
—>%—Russia 6
=¥ Brazil —
. IA
~0—India 4 ’ — : = :Z/
ey N = — O =
- chins = W xS
1%
South Aftic
0
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
——o—Greece 3.077 | 3428 | 3.643 | 4231 | 4561 | 5.213 | 5.126 | 4882 | 4.634 | 4.420 | 4710 | 4536 | 4.247 | 3.642 | 4.171
——Portugal 2912 | 3378 | 4317 | 5.141 | 5.257 | 5568 | 5.291 | 5.066 | 5.148 | 4914 | 5392 | 5.635 | 5481 | 5.786 | 5.327
—#&—Poland 2524 | 2.177 | 2.828 | 3.081 | 3.757 | 3,503 | 3.159 | 3.179 | 3.171 | 3.110 | 3.324 | 3.426 | 4.020 | 3.918 | 4.361
—>—Russia 1575 | 2.084 | 2.780 | 2.315 | 2.620 | 2.939 | 3.087 | 2.431 | 3.001 | 2.848 | 3.492 | 3.625 | 3.561 | 3.505 | 3.584
=¥ Brazil 2.247 | 3.032 | 3.341 | 3.282 | 3.677 | 3.680 | 3.788 | 3.181 | 2.644 | 2.645 | 2983 | 2.770 | 2975 | 3.322 | 3.149
=@ India 3.079 | 2,557 | 3.153 | 3.016 | 3.071 | 3.131 | 3.126 | 3.160 | 3.523 | 3.371 | 3.633 | 3.544 | 3327 | 3.444 | 3.492
~—+—China 2.412 | 2550 | 3.187 | 3.530 | 3571 | 3.657 | 3.670 | 3.784 | 3.616 | 3.567 | 4.055 | 4.154 | 3934 | 3.192 | 3.618
South Africa| 3.100 | 3.224 | 3.665 | 3.658 | 4.144 | 4.150 | 4248 | 4266 | 4.199 | 4.058 | 4416 | 4.468 | 4.237 | 4.479 | 4.758




Renewal Capital

10
—&—Greece
——PortugaB
—&—Poland
—>—Russia 6
—¥—Brazil
—0—India 4
—+—China
South Afice
0
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
—&o—Greece 1.475 | 1.614 | 1565 | 1.893 | 1.790 | 1941 | 1944 | 2.003 | 1.995 | 2.117 | 2.211 | 2.254 | 2.218 | 2.191 | 2.215
=l Portugal 1.449 | 1574 | 1.677 | 1.886 | 1.897 | 1.800 | 1.669 | 1.714 | 1.840 | 2.069 | 1.981 | 1.973 | 2.263 | 2.738 | 2.787
—&— Poland 1579 | 2.139 | 2.211 | 2.133 | 2.216 | 2.123 | 1.736 | 1.882 | 1.887 | 1.741 | 1.775 | 1.768 | 1.972 | 1.919 | 1.704
—>%— Russia 3.173 | 3.314 | 3.348 | 3.132 | 3.038 | 2963 | 2.724 | 3.018 | 2968 | 2.493 | 2.422 | 2.419 | 2.278 | 2519 | 2.146
= Brazil 1325 | 1.305 | 1319 | 1.450 | 1.691 | 1987 | 1.484 | 1591 | 1681 | 1.731 | 1.719 | 1.613 | 1.683 | 2.007 | 1.672
—0—India 1.260 | 1.537 | 1.427 | 1.693 | 1.657 | 1.534 | 1466 | 1.716 | 1.832 | 2.180 | 2.187 | 1.983 | 2.035 | 2.127 | 1.768
~—+—China 1.835 | 2.200 | 2.309 | 2.325 | 2.233 | 1959 | 1.902 | 1.927 | 2.107 | 2.034 | 2.155 | 2.093 | 2.149 | 1.965 | 2.003
South Africa| 1.916 | 2.096 | 1.927 | 2.102 | 1.968 | 1.853 | 1.760 | 1.750 | 1.807 | 1.751 | 1.715 | 1.571 | 1.613 | 1.733 | 1.728




Summary

e Poland & South Africa — human capital (up) +
process capital (up)

* BRIC countries — process capital (up)
* Greece & Portugal — market capital (down)
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Scatterplot of Overall 1C vs. USD per Unit of China
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xe) USD per 1 CNY | INV |

CNY/MUSD close:0.15368, low:0.11355, high:0.15434 24 May, 2001 08:44 UTC - 23 May, 2011 0&:44 UTC
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Scatterplot of Overall IC vs. USD per Unit of Japan
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xe) USD per 1 JPY [NV |

JPYIUSD close0.01226, low 0.00742, high:0.01275 24 May, 2001 0847 UTC - 23 May, 2011 0847 UTC
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xe) USD per 1 EUR | NV |

EURMUSD close1.40101, low:0.83707, high:1.59752 24 Way, 2001 08:40 UTC - 23 May, 2011 0&:40 UTC
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