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From the perspective of the world frontier of human development, some scholars
hold that human beings originated in Africa, initiated agricultural civilization in
Asia and industrial civilization in Europe, and fostered knowledge civilization in
America approximately. In its about 5,500 years of history, the center and frontier
of human civilization has been moving, with different performance in different
countries and nations. There is universality as well as diversity in the changes of
national and human civilization.

Modernization, a worldwide phenomenon since about eighteenth century, refers
to the frontier changes and international competition of human civilization gener-
ally. It is the frontier process of the formation, development, transformation, and
international interaction of modern civilization; the composite process of the
innovation, selection, diffusion, and withdrawal of civilization elements in an
alternating way; and also the process of international competition for catching up
with, reaching, and maintaining the world’s advanced level as well as international
differentiation. Countries that reached and maintained the world’s advanced level
are advanced ones, while the rest are developing ones. A country may change from
a developing one to an advanced one, or vice versa. There is a certain probability
that the international status of a country changes in some term.

In the eighteenth century, the Industrial Revolution took placed, and moderni-
zation began when British political economist Adam Smith finished his magnum
opus An Inquiry into the Nature and Causes of the Wealth of Nations (1776).
According to the book, the annual supply of a nation depends on two circumstances:
the productivity of labor and the proportion between the number of those who are
employed in useful labor and that of those who are not so employed.

The nineteenth century saw the expansion of the Industrial Revolution and the
diffusion of modernization. In this century, British political economist David
Ricardo (1817) put forward that “possessing utility, commodities derive their
exchangeable value from two sources: from their scarcity and from the quantity
of labor required to obtain them.” German philosopher Carl Marx (1867) argued
that “a country should and can learn from other countries” and “what industrially
developed countries show to industrially undeveloped countries is just the future of
the latter.”

The twentieth century witnessed the outbreak of the information and knowledge
revolution as well as the transition of modernization. In this century, Austrian
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economist Joseph Schumpeter (1912) proposed his “innovation theory” where
innovation of businesses is used to explain economic development; American
scholars came up with the classical modernization theory, which explains the
shift from a traditional agricultural to a modern industrial society in 1950s to
1960s. Around the 1960s, advanced countries finished their classical moderniza-
tion. Since the 1970s, information and ecological revolutions have swept across the
globe, modernization studies have been enriched again gradually, and advanced
countries have started the historical transition from industrial to knowledge society,
from industrial to knowledge economy, from material to ecological culture, etc.

Over the past 300 years, human civilization has undergone revolutionary
changes. An outstanding change in the international system is international differ-
entiation and national stratification. According to the research by economist Angus
Maddison (2001), the ratio of average GDP (PPP) per capita of Western European
countries to that of African countries was about 2.6 in 1700, about 2.9 in 1820,
about 5.91in 1913, and up to 13.1 in 1998. Ever since the beginning of the nineteenth
century, international differentiation has accelerated. Countries are divided into
advanced and developing ones, and developing countries are divided into moder-
ately developed, preliminarily developed, and underdeveloped ones.

In the twenty-first century, modernization, international competition, and differ-
entiation will go on.

The second modernization theory holds that the national advancement is an
objective phenomenon and the result of national modernization, international
competition, and differentiation. Generally, the national level in the world is in
direct proportion to its percentage of innovation value, effective and efficient labor,
effective investment and advanced assets, advanced technology, as well as capital
and skills per capita.

The modernization science is an interdisciplinary one which deals with modern-
ization phenomena. It has two basic tasks: (1) describing and explaining the frontier
changes and international competition of modern civilizations and (2) explaining
and providing principles and methods on national advance. As the first monograph
on modernization science in English language, this book includes three parts with
eight chapters: the basic concepts and research methods; the general theories and
brief histories of the modernization; the stage-specific, level-specific, field-specific,
and sector-specific modernization; as well as modernization policies.

There were a lot of excellent scholars in the last 50 years who had made the
remarkable contributions to the modernization studies, such as Talcott Parsons,
Daniel Lerner, Walt W. Rostow, Cyril E. Black, Samuel Huntington, and Alex
Inkeless, etc., to the classical modernization theory, Andre G. Frank, etc., to the
dependence theory, Immanuel Wallerstein, etc., to the world system theory; Daniel
Bell, Jean-Francois Lyotard, Ronald Inglehart, and Stephen Crook, etc., to the
postmodernization theory; Joseph Huber, Martin Janicke, and Arthur P. J. Mol,
etc., to ecological modernization theory; Ulrich Beck, Anthony Giddens, and Scott
Lash, etc., to the reflexive modernization theory; Edward A. Tiryakian and
Wolfgang Zapf to the new or continual modernization theory; David Herd, etc.,
to the globalization theory, Shmuel N. Eisenstadt, etc., to the multiple modernities



Preface vii

theory; and Chuangi He, etc., to the second modernization theory and integrated
modernization theory.

In the People’s Republic of China, eight monographs on the second moderniza-
tion since 1999 and more than 12 books on the China Modernization Report since
2001 have been published. I am grateful to the experts who have provided valuable
comments to above work, including Ioan Bolovan (Romania), Geoffrey Hodgson
(UK), Joseph Huber (Germany), Andras Inotai (Hungary), Nikolay Lapin (Russia),
Alberto Martinelli (Italy), Arthur Mol (Netherlands), Witold Morawski (Poland),
Edward A. Tiryakian (USA), Hellmut Wollmann (Germany), etc.

So many people have contributed to the successful completion of this book in
China. I extend my heartfelt thanks to the Peking University Press for its support on
the China Modernization Reports since 2001, which provides the most positive
studies in the different fields on the modernization science; special thanks to the
Science Press for its support on the Chinese edition of Modernization Science (He
2010a), which is the member of Second Modernization series and provides the
important thoughts and strong foundation to this book, and to my colleagues at the
China Center for Modernization Research and the Research Group for China
Modernization Strategies, Chinese Academy of Sciences, and to all the friends
and scholars who have given great attention and support to the publishing of the
Second Modernization and China Modernization Report series.

I wish to express my sincere appreciation to the Springer-Verlag GmbH and her
editors including Lisa Fan, Leana Li, Esther Otten, Niels Peter Thomas, and Lu Ye
for their kindness and help on the publishing of this book.

I would also like to particularly thank my parents Mr. Hanshan He and Ms.
Shaozhen Yan and my wife Ms. Feng Zhang.

The modernization science is much more than a new science. It represents a new
hope.

P.R. China Chuangi He






Modernization, a worldwide phenomenon since about eighteenth century, is a sort
of frontier changes and international competition of human civilization and includes
the formation, development, transformation, and international interaction of modern
civilization, the innovation, selection, diffusion, and withdrawal of civilization
elements, as well as the international competition for catching up with, reaching,
and maintaining the world’s advanced level and international differentiation.
Countries that reached and kept the world’s advanced level are advanced ones,
while the rest are developing ones. Over the past 300 years, the proportion of
advanced countries has been below 20% and that of developing ones has been
over 80%. In the past 50 years, the probability that an advanced country descends
to a developing one is about 10%, and the probability that a developing country
ascends to an advanced one is about 5%.

The modernization science is an interdisciplinary one that deals with moderni-
zation phenomena. This book, the first one on the modernization science in English
language, interprets the basic concepts, research methods, and general theories and
histories of the modernization, stage-specific (first and second) modernization,
level-related (world, international, national, regional, organizational, and individ-
ual) modernization, field-specific (economic, social, political, cultural, ecological,
and human) modernization, sector-relative modernization, modernization eval-
uation, modernization strategies and policies, and introduces the principles and
methods on national advancement.

This interdisciplinary monograph is designed to provide a clear, systematic, and
up-to-date knowledge of the theoretical, empirical, analytical, and policy study on
the modernization science, and it includes 438 figures and tables, covers 97% of
world population, and involves multidisciplines such as the social science, global
politics, civilization, history, modernization, and development study.
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Human fingers differ in their length (Chinese proverb), while countries differ in
their level. According to national level of income, development, and moderniza-
tion, all countries in the world can be categorized into advanced and developing
ones generally (Example 1.1). Studies on why advanced ones get advanced, how
they maintain their level, and how developing ones enter into the advanced club
are interdisciplinary and fall into the scope of the modernization science or
modernizations. This chapter briefly introduces the definition and nature of the
modernization science and its methodology in general sense.

Example 1.1 Grouping of Countries
Countries can be categorized in different ways and compared no matter how
they are classified. The World Bank divided countries into three groups
according to the national income per capita, namely, high-income, middle-
income, and low-income countries (World Bank 2008); the United Nations
Development Program (UNDP) categorizes countries into three groups with
high, middle, and low human development indexes, respectively (UNDP
2009); the United Nations Statistics Division classifies countries into more-
developed and less-developed countries, or developed and developing
countries, for the statistical purpose (UN 2008). China Modernization Report
divided countries into advanced and developing countries based on their
second modernization indexes. Developing countries are further divided
into moderately developed, preliminarily developed, and underdeveloped
ones (RGCMS 2008). Advanced countries are not advanced in all aspects,
and developing counties may take the lead in some fields.

(continued)
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2 1 Introduction

Classification of countries in 2005

World Bank UNDP United Nations China Modernization
Statistics Division ~ Report

Category Number Category Number Category Number Category Number
High 57 High human 73 More 56 Advanced 20
income development developed countries

Very high 31
Middle 97 General 42 Less 173 Developing 111
income high developed countries
Upper 40 Medium 76 Other less 123 Moderately 25
middle human developed developed
Lower 57 development Preliminarily 39
middle developed
Low 56 Low human 21 Least 50 Underdeveloped 47
income development developed
Total 210 Total 170 Total 229 Total 131

Note: (1) Grouping samples from the World Bank, UNDP, and United Nations Statistics
Division, including qualified countries and regions; (2) according to the classification of the
World Bank, middle-income and low-income countries are all developing countries; (3)
UNDP considers 31 countries or regions with very high human development are advanced
ones and another 149 countries (or regions) are developing ones; (4) according to the United
Nations Statistics Division, developed countries (more-developed countries) include Euro-
pean countries, North American countries, Australia, New Zealand, and Japan, and others are
developing countries (less-developed countries) including 50 least-developed countries and
other developing ones; (5) in China Modernization Report, the 131 sample countries have a
population of over one million in 2000 and with complete data; the average value of high-
income countries’ second modernization index is 100; the second modernization index of an
advanced country should be higher than or equal to 80 and that of a developing country
should be lower than 80; among developing countries, moderately developed countries have
their indexes lower than 80 but higher than the world average; preliminarily developed
countries have their indexes lower than the world average but higher than that of underde-
veloped countries whose indexes should be less than 30 (or 60% of the world average)

Source: World Bank (2008), UNDP (2009), UN (2008), RGCMS (2008), He (2010a)

1.1 Definition of Modernization Science

Necessity is the mother of invention is an English proverb, and the appearance
of modernization science may be taken as an example for it. Generally, moderniza-
tion, a worldwide phenomenon and conception since about eighteenth century,
refers to the frontier change of modern civilization and the international competi-
tion around the world (Fig. 1.1). It not only expedites the civilization progress
and international differentiation and heightens the social productivity and
quality of life, but also causes some side effects, etc. As an interdisciplinary one,
modernization science deals with modernization phenomena, including moderniza-
tion studies and modernization theories, etc. (Fig. 1.1).
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1.1.1 What Is Modernization?

The English word “modernization” appeared approximately in the eighteenth century
and was translated into Chinese in the early twentieth century. Modernization was
widely used between the eighteenth and the nineteenth centuries and gradually
became an academic term in the twentieth century. So far, modernization has been
explained from three perspectives: the basic meaning, the theoretical meaning, and the
policy implication.

Under Preliminarily Moderately Developed

1 1
developed ones ! developed ones ! developed ones ones

Developing countries Advanced countries

Modernization Science

Modernization
Phenomena

™~

Modernization Studies Modernization Theories

Fig. 1.1 Interaction between the modernization science and modernization phenomena. (a) Mod-
ernization movement is just like an international marathon in some content figuratively. (b) The
relation among modernization science, modernization phenomena, modernization study and theories.
Note: Modernization movement is just like an international marathon from the perspective of the
national level (such as the level of the labor productivity, national development, and human develop-
ment index) and international competition, figuratively, in which the countries running ahead become
advanced or developed ones, while the rest become developing ones, and the developing ones may be
divided into the three groups: moderately, preliminarily, and underdeveloped ones according to their
status or level. There is some mobility among them. Hereinafter, the national level refers to the
relative level of the development and transformation of national civilization in the world, interna-
tional competition stands for the competition for catching up, reaching, or maintaining the world’s
advanced level of national development and transformation around the world.

Source: He (2010a, 2011)
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1.1.1.1 Origin of the Concept of Modernization

According to Merriam-Webster Dictionary, “modernization” derives from “mod-
ern” which appeared in about the sixteenth century. These two words share similar
basic meanings (Example 1.2).

Example 1.2 Origin of the Word “Modernization”

During the 185 years since the English adjective “modern” was created in about
1585, the “modernize” and finally its noun form “modernization” came into being
in 1748 and 1770, respectively. There are two kinds of the basic meanings of the
“modern”’; one was the nature relating to present (or newest) and the other the time
period since ap 1500. Based on them, it can be concluded that modernization
refers to the act of becoming modern and meeting the modern needs and the states
with that act finished.

Basic meaning of “Modernization” in English

Item Modern Modernize Modernization
Basic Adj. Date: 1585 Verb. Date: 1748 Noun. Date: 1770
meaning 1. Relating to or 1. To make or become 1. The act of
characteristic of the present ~ modern modernizing: the
or the immediate past 2. Make suitable for state of being
2. Of or relating to the present-day needs modernized
period from approx. 2. Something
AD 1500 to the present modernized: a
modernized version
Remark  Nature: latest (newest) in Being modernized (or A kind of act
whatever field becoming modern), (a process)
Time: have initiated point but satisfying the present A kind of state
no end needs

Source: Merriam-Webster Online Dictionary (2009a, b, c)

Compared to the Middle Ages featuring the control of the church and feudalism,
the sixteenth century witnessed great changes in the mind and life of European
people, as the Renaissance was about to end. People at that time believed that a new
“modern”' era had begun.

Profound changes in Europe had convinced people in the mid- and late eighteenth
century that “having modern characteristics and satisfying modern demands”
represented the new trend of social development, after a cluster of major movements

"' When referring to time, modern is related to the division of historical stages. In European and
American countries, historians divide the history into the ancient times (before ap 500), the Middle
Age (ap 500-1500), and the modern times (after ap 1500) approximately, while the divided time has
some change in different references. The mid-twentieth century saw a surge of “postmodernism” in
these counties; therefore, the mid- and late-twentieth century is called by some the “postmodern” era.
Some Chinese scholars divide the history into the ancient times (before 1840), the modern times
(1840-1919), and the contemporary times (after 1919).
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in Europe, including the Scientific Revolution from the sixteenth to the seventeenth
century, the English Revolution in seventeenth century, the Enlightenment between
the seventeenth and the eighteenth centuries, and the Industrial Revolution in Britain
in the eighteenth century. Against such a background did the verb “modernize” come
into being, and soon the noun “modernization.”

1.1.1.2 The Conceptual Evolution of Modernization

Between the eighteenth and nineteenth centuries, the word “modernization” was a
common word to describe a social phenomenon. Integrating the meaning of “mod-
ernize” and “modern,” “modernization” has the following two basic meanings: (1) a
kind of act, the behavior and process to satisfy the present needs or to be
characterized by the present features; and (2) a kind of state, a state or version
when present characteristics and needs have been met.

Chinese scholars began to explore China’s modernization in the 1930s. A total of
26 articles published on Shanghai-based Shenbao Monthly in 1933 discussed
China’s modernization and proposed some basic concepts of modernization; for
example, modernization meant industrialization, scientific progress, rationalization,
professionalization, standardization, progress, democracy, better productivity and
modern ideas, etc.

During the Cold War in the 1950s and the 1960s, the USA and Soviet Union tried
to affect the development of the third world and new independent countries which
had to choose the route of development. Under the support of the US Government
and some foundations, American scholars began their research on modernization.
The word “modernization” gradually became an academic term in social sciences.

And its meanings have been constantly changing and developing. In the 1960s,
some American scholars regarded modernization a shift from traditional to modern
society and another revolutionary transformation after the agricultural revolution in
human affairs (Fig. 1.2), which includes the changes in knowledge, politics,
economics, society, and psychology (Black 1966). But some early arguments
about modernization have been criticized since the 1970s, which constantly
enriched the connotation of modernization and yielded mushrooming new modern-
ization theories.

Human Society Modern Society
Primitive Society Industrial Civilization
First Shift Second Shift Third Shift Modernization
Animal World Civilized Society
Pre-human Society Traditional Civilization

Fig. 1.2 Three revolutionary shifts in human affairs.
Note: Based on Professor Black’s ideas on the three great transformations of human affairs (Black 1966)
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1.1.1.3 Three Explanations of Modernization

So far, modernization has been researched for over 50 years, but no agreement on
its definition has been reached yet (Pandey 1988), as people’s understandings in this
regard vary. Generally, modernization is interpreted in three ways (Table 1.1), just
like a box, you can see different views from different perspectives.

(1) The Basic Meaning of Modernization
It refers to the definition of the “modernization” in different dictionary. As defined
in the English dictionary, modernization means a kind of act (process) or a state:

Table 1.1 Three explanations of modernization

Perspectives ~ Meanings

Basic As defined in the English dictionary, “modernization” has two basic meanings:

meaning (1) an act or process of becoming modern or meeting modern demands; (2) a state
with modern characteristics or having met modern demands. Modern
characteristics refers to new changes emerged from ap 1500 to date

Theoretical American scholar Bendix regards modernization as a type of social change which

meaning started from the British Industrial Revolution and the French Revolution; it exists
in the economic and political progress of several pioneer societies and the change
of the follow-up societies (Bendix 1967)

Eisenstadt, an Israeli scholar, regards modernization as process of transforming to
modern social, economic, and political systems, which started from Western
Europe and North America between the seventeenth and nineteenth centuries and
spread to other European countries and finally to South America, Asia, and Africa
in the nineteenth and twentieth centuries (Eisenstadt 1966)

According to Prof. Luo, modernization, as a worldwide historical process, is a
rapid change undergone by the human society since the Industrial Revolution in
the broad sense. Driven by industrialization, it is a great transformation from
traditional agricultural society to modern industrial society, during which
industrialism has spread to spheres of economy, politics, culture, and ideology
and caused profound changes. In the narrow sense, modernization means a
process in which laggard countries catch up with industrial ones and adapt to the
modern world (Luo 1993)

In Prof. He’s view, modernization is a frontier change of modern civilization and
international competition since the Industrial Revolution in the eighteenth
century; and from the eighteenth century to the end of twenty-first centuries,
modernization process can be divided into two stages: The first modernization
means the transformation and great changes from agricultural to industrial
society, economy, politics, culture, and civilization; and the second
modernization refers to the transformation and great changes from industrial to
knowledge-based society, economy, politics, culture, and civilization. New
changes will occur in the twenty-second century (He 1998a, b, 1999)

Policy It is the application of modernization theory in policy sphere, including the

implication strategies, policies, and measures to promote the modernization. There are
different implications of modernization theories in different countries, stages, and
fields. For example, in developing countries in 1960s, the modernization theory
was reflected in economic policies such as driving industrialization,
standardization, production of scale, and modernization of agriculture, industry,
science and technology and management, and in social policies such as promoting
urbanization, enhancing social welfare and facilitating education modernization

Source: He (2003)
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Generally, the former means the behavior (process) of becoming the latest, the best,
and the most advanced, and the latter means the state with the behavior (process)
completed. The word modernization is widely used in its different forms, for
example, a modernized hospital (the adjective form), modernize the agriculture
(the verb form), and the modernization of education (the noun form).

(2) The Theoretical Meaning of Modernization

It refers to the definition of “modernization” in different modernization theories.
Generally, different theories interpret modernization in different ways. For example,
sociologies view modernization as a social change which refers to the transformation
from traditional to modern society?; historians regard it as a historical process; some
scholars focus on interpreting the modernity or the state of having been modernized;
and others think modernization is the change of civilization. That is quite like an
allegory saying several blind people taking part of an elephant for the whole. Scholars
often define modernization to enhance the operability of their research (Table 1.1).

(3) The Policy Implication of Modernization

It refers to the application of modernization theories in the policy domain and also
the policy explanation of “modernization” in different nations. Different policies
may reflect different theories, and one modernization theory may have different
explanation in policy sphere in different countries, stages, and spheres (Table 1.1).
As advanced countries and developing ones are in different stages and there is a
wide gap between them (Example 1.3), their modernization policies are in quite
different ways, which should be specially studied.

Example 1.3 Gap Between Advanced and Developing Countries

Since the eighteenth century, the gap between advanced and developing

countries has changed in different aspects and stages. For example, it has

been constantly widened in terms of per capita national income, widened first

and then narrowed in terms of the urbanization level in last 300 years, and

been gradually narrowed in terms of the proportion of agriculture, and
(continued)

2 According to classic modernization theory, modernization refers to the transformation from
traditional society to modern society, which may confuse people in two ways. The first is the
relationship between “modernization” and “social modernization.” Generally, the former refers to
the modernization of whole human society, while the latter refers to the modernization of the
social sphere. The “human society” is a macro concept, and the “social field” is a micro one, but
they are usually simplified as “society”” without clear explanation in some papers. The second is
the relationship between the two meanings of time and nature of the word “modern.” In terms of
the time period, the modern means the time about since ap 1500, so 1960 is a modern time, and the
societies in 1960 are all the “modern society.” It is not so, however, if the modern is interpreted
from its nature: only the society featuring the characteristic of industrial civilization can be
regarded as a modern society; without industrial civilization, the society is only a traditional
one; so the societies in the year 1960 are not all the modern society. In the modernization science,
“modern” refers to nature related to the characteristic of industrial civilization in general.
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disappeared in terms of adult literacy in the twentieth century. This gap
changes differently among developing countries and among advanced ones.

Such a gap between advanced and developing countries is wide as indicated
in the comparison of some indicators. For example, it was particularly obvious
in 2005, as on average, the per capita national income of high-income countries
was 60 times that of low-income countries; the popularization rate of Internet
of the former was over 10 times that of the latter; and the average life
expectancy of the former (79) was 19 years longer than that of the latter (60).

Comparison between advanced and developing countries in 2005

Field, indicator, and unit

(examples)

HIC USA UK
National income 35,014 43,210 38,140

Economy
per capita (USD)
Proportion of 1.5
agricultural
added value (%)
Society Average life 79
expectancy
(year)
Proportion 77
of urban
population (%)
Politics Proportion of 26
government
income (%)
Proportion of 18
government
expenditure (%)
Culture Adult 99
literacy (%)
Popularization 56
rate of
Internet (%)
Humans Gross 67
enrollment rate
of tertiary
education (%)
Popularization 47
rate of private
cars (%)
Environment Per capita
energy
consumption (kg
oil equivalent)
Per capita
international
trade (USD)

1.2

78

81

18

16

99

67

82

46

Advanced countries

0.9

79

90

37

22

99

53

59

46

5,498 7,893 3,884

Developing countries
(examples)

MIC LIC China India

Difference

2,646 583 1,740 730 60.1

70

54

18

15

90

11

27

1,486 486 1,316 490

22

60

30

13

11

61

13

72

40

10

14

91

22

0.8 1.5

18

64

29

13

11

61

11

0.8

17,783 11,207 21,049 1,881 319 1,187 321

0.1

1.3

2.6

2.0

1.6

1.6

14.0

7.4

58.8

11.3

55.8
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Note: (1) HIC, MIC, and LIC refer to high-income, middle-income, and low-income
countries, respectively; (2) the proportion of agricultural added value is an inverse indicator,
and lower value indicates more advanced, while others are positive indicators; (3) not all high-
income countries are advanced ones, but the average value of these countries can reflect the
level of advanced countries; (4) difference = average value of high-income countries +
average value of low-income countries; and (5) income from grant is not included in
government income. The data of this table comes from the World Bank (2008)

(4) The Relationship Between the Three Explanations

The basic meaning remains unchanged, its policy implication change to keep pace

with time, and theoretical meanings vary in different schools. Generally, policies

are the embodiment of the theoretical meaning which is closely related to the basic
meaning but has quite different implications.

For example, according to the second modernization theory, modernization has
six theoretical meanings (Table 1.2), which are obviously related to the basic
meaning, despite the remarkable differences in the connotation (Fig. 1.3).

The meaning of modernization has undergone five changes from its basic
meaning to the theoretical meanings.

The first is the change of start time from the sixteenth century to the eighteenth
century.

The second is the difference in the attribute from “latest and present” to “advanced
and frontier.” The latest and the present may not have to be the advanced and the
frontier in the world (Fig. 1.4).

Third, the state changes from “having met the modern needs” (state with modern
characteristics and modern needs met) to the “world frontier of human civiliza-
tion” (the state with advanced level in the world), the latter of which is defined
more clearly. Besides, some modern features and needs do not necessarily
represent the world frontier and direction of human civilization.

Fourth, the act of “becoming modern” (becoming modern and meeting modern
needs) evolves to the act of “reaching the world frontier” (reaching the world’s
advanced level), with the latter better defined. The latter can be divided into
three groups: catching up with, reaching, and maintaining the world’s
advanced level, which is not only independent but also an international
competition.

Fifth, the process of “becoming modern” (becoming modern and meeting the
modern needs) is changed to “reaching the world frontier” (reaching the world’s
advanced level), and the latter is clearer. There are two paths to reach the world
frontier: from the old to the new frontier and from the nonfrontier to the new
frontier (Fig. 1.5). Two transformations of civilization are involved during this
process: from agricultural to industrial civilization and from industrial to knowl-
edge civilization.

From the perspective of civilization change and transition, all countries will
make progress in and may succeed in modernization, but some may be fast and
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12 1 Introduction
Basic Meaning First Theoretical Meaning Second Theoretical Meaning

Time Approx. since the 16" century Approx. since the 18" century Approx. since the 18" century

Nature Latest, present Modern, developed Advanced, leading-edge, developed

State Having met the modern needs Modernity: level and features of industrialized countries World frontier: world’s advanced level

Act An act of becoming modern Act of transforming from tradition to modern Act of reaching the world frontier

Process | A process of becoming modern Process of transforming from tradition to modern Process of reaching the world frontier

Essence Social change Change of civilization

Fig. 1.3 From basic to theoretical meanings of modernization.
Note: The first theoretical meaning is the interpretation of the classic modernization theory, while
the second one is the explanation of the second modernization theory

Advanced, Frontier

Latest, Present

Fig. 1.4 The set of
“advanced and frontier”
included in the set of “latest
and present”

Pathy,

v

Frontier, Frontier,
Path;,

Path 3

Non-frontier; > Non-frontier,

Path,

Fig. 1.5 Two paths to reach the world frontier. Note: Frontier; refers to the start of the world
frontier (old). Frontier, means the terminal of the world frontier (new). Path;; means the way from
the old frontier to the new. Path,, is the way from the old frontier to the nonfrontier. Path;;
represents the way from the nonfrontier to the new frontier. Path;4 refers to the way from the
nonfrontier to the nonfrontier. Path, and Path,5 are the ways to maintain the world frontier and the
catch up with the world frontier, respectively

other may be slow. In the past 300 years, modernization in different countries has
been asynchronous.

From the perspective of world frontier and international competition, only some
countries can reach and maintain the world frontier. In the past 300 years, advanced
counties have accounted for less than 20%, while the percentage of developing
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countries has been more than 80%; in a span of about 50 years, the probability that a
developing country is upgraded to an advanced one is approximately 5%, and the
probability that an advanced country maintains its status is about 90%.

From the theoretical perspectives, modernization is a type of civilization
change and international competition since eighteenth century, and from the
perspective of national level, modernization refers to the world’s advanced
level and the process to reach or keep this advanced level. The national level
stands for the relative level of the development and transformation of national
civilization in the international system. Generally, absolute level reflects the
inner and vertical level of national development and transformation, while
relative level is the level based on the international and horizontal comparison
of the absolute level.

1.1.2 What Is Modernization Science?

As a new interdisciplinary one, the modernization science follows the rules for all
sciences.

1.1.2.1 The General Concept of Science

The word “science” in the Western language appeared in about the fourteenth
century and was translated into Chinese from English at the end of the nineteenth
century. So far, there is no agreed definition of this word.

Example 1.4 What Is Science?
What is science? Many people expect an answer as simply as the question
itself. However, the answer we need is quite complicated. In the human
society, the seed of science is planted in human beings’ inherent and cease-
less attempt to understand and control the world they are in through rational
thinking and behaviors. Essentially, science is a social activity and rational
thinking and behaviors, rather than loose corroborant knowledge, or a series
of logics to acquire such knowledge (Barber 1952). In this point of view,
science is a highly integrated concept which is closely related to corroborant
and systematic knowledge and behaviors and ways to acquire this knowledge.
What kind of knowledge is within the scope of science? According to
Overton, an American judge, a scientific theory shall have five features: in
compliance with natural law; the capability of explaining phenomena
according to the natural law; capability of being tested in the empirical
world; conclusion is temporary, rather than final; and allowing falsification.
That can be used as a standard to judge science (Bird 1998).
(continued)
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Basic meanings of the English words “Science” and ‘“Knowledge”

Science Knowledge

Basic Noun Noun

meaning Date: fourteenth century Date: fourteenth century
1. The state of knowing: knowledge 1. The fact or condition of knowing
as distinguished from ignorance or something with familiarity gained
misunderstanding through experience or association,
2. (a) Knowledge or a system of acquaintance with or understanding
knowledge covering general truths of a science, art, or technique
or the operation of general laws 2. The sum of what is known: the
especially as obtained and tested body of truth, information, and
through scientific method; (b) such principles acquired by humankind
knowledge or such a system of 3. The state or fact of knowing, it
knowledge concerned with the applies to facts or ideas acquired by
physical world and its phenomena: study, investigation, observation, or
natural science experience
3. The investigation of natural
phenomena through observation,
theoretical explanation, and
experimentation, or the knowledge
produced by such investigation

Note A knowledge system or a discipline Aggregate knowledge of human

about the world, which can be
professional and be studied and
learned; research activities to
acquire professional knowledge

beings about the world, especially
that acquired by research,
investigation, observation,
experience, and reflection

Source: Merriam-Webster Online Dictionary (2009d, e)

(1) The Basic Meaning of Science
According to scientific philosopher’s definition of science, science has three
meanings.

First, it is a knowledge system about nature and society and has been tested and
corroborated.

Second, it is about research activities to acquire the above-mentioned knowledge
and knowledge system.

Third, it is a kind of thinking and methodology to acquire the above-mentioned
knowledge system.

To put it simple, science is a knowledge system about nature and society and the
research activity to acquire such knowledge, and the aggregation of scientific
knowledge, research, thinking, and methodology. Neither nature nor society falls
into the scope of science; only rational research and corroborant knowledge about
them is science.

(2) The Disciplinary Structure of Science

Science is composed of a range of disciplines. But there is no unified way to divide
these disciplines. For example, they can be divided into basic and applied science;
natural and social sciences; and natural science, technological science, social
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science, humanities, and interdisciplinary science. In some countries, mathematics,
system science, logistics, statistics, and computing science are incorporated into
formal sciences.

First, natural science deals with natural phenomena, such as material science,
geosciences, and life science.

Second, technological science is the study of engineering techniques, like
material science, engineering science, and the science of architecture.

Third, social science is about the study of human society, including economics,
sociology, politics, psychology, and so on.

Fourth, humanities is about study of the state of human beings, such as history,
linguistics, literature, and anthropology.

Fifth, interdisciplinary science refers to research on complex phenomena which
involves many disciplines, such as system science, cognitive science, and environ-
mental science. It does not mean the intersection inside natural, technological,
social science, or humanities, but means to involve two or more of them, for
example, the interdisciplinary science involving natural science and social science.

(3) Methods of Scientific Research
Basic methods of scientific research include observation, investigation, experiment,
theoretical explanation, etc.

Scientific research usually includes a series of steps, the following four of which
are universally followed.

First, collect true information and data by careful observation or investigation.

Second, propose preliminary theoretical concepts or assumptions by logic anal-
ysis and summary.

Third, test and correct theoretical assumptions by further experiment or
observation.

Fourth, only the theoretical assumptions that have passed all the tests can be
accepted as a scientific theory.

Scientific attitude is the soul of scientific activities, with emphasis upon the
justice of rationality, accuracy, and no bias.

1.1.2.2 Definition of the Modernization Science
The modernization science is a branch of science that deals with the modernization
phenomenon, and a new member of the interdisciplinary science. The moderniza-
tion phenomenon is a world movement including the frontier changes of modern
civilization and international competition since eighteenth century; it involves two
aspects: the world frontier and frontier changes of modern civilization, the process
and act to catch up with or reach the world frontiers.
According to the definition of science, the modernization science has the fol-
lowing three meanings:
First, modernization science, as a knowledge system, is about the facts, features,
and principles of the modernization phenomenon.
Second, modernization science, as a social activity, refers to the scientific
researches on the modernization phenomenon.
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Third, modernization science, as a thinking and approach, refers to the rational
thinking and approach applied to the modernization research.

To put it in simple words, the modernization science refers to the knowledge
system and scientific research concerning the modernization phenomenon, includ-
ing modernization researches and modernization theories.

Figuratively, the modernization science is an interdisciplinary one that deals
with the world frontier and national advancement since the eighteenth century,
which includes the frontier change of modern civilization and international compe-
tition, the principles and methods of national advance.

The modernization science could be shortened as modernizations.

1.1.2.3 The Significance of the Modernization Science

The modernization science is a strategic science, which helps us to understand the

world frontier of modern civilization and international competition as well as the

principles of and approaches to national advancement, and fosters the awareness of
an overall picture and strategic thinking. Its important role is embodied at three
aspects: the theoretical, the practical, and the social aspect.

First, at the theoretical aspect, it helps understand and explain the modernization
phenomenon, specifically speaking, including understanding the world frontier
of modern civilization, revealing the laws of world frontier change, and
explaining the general principles of national advancement.

Second, at the practical aspect, it provides principles of and approaches to national
advancement, specifically speaking, including the knowledge, principles,
approaches, and countermeasures required for national advancement; the theo-
retical basis and historical experience for national strategy and planning; and the
all-round talent to meet strategic needs for modernization.

Third, at the social aspect, it satisfies people’s curiosity about the modernization
phenomenon. It provides answers to the questions people are asking, such as
why some countries are advanced while others are not? How do advanced
countries stay advanced? And how can developing countries become advanced?
The emergence of modernization science is not only the natural result of the

modernization study through about 50 years but also fit to the need of the world

modernization and the international competition in the twenty-first century.

1.1.3 Natures of Modernization Science

The modernization science is a new member of the big family of sciences. It is an
interdisciplinary one and also an applied one. It not only explains the world frontier
of human civilization and its changes but also analyzes national advancement
and international competition; it not only crosses with all the other sciences but
also involves the integrated application of them. It is a highly interdisciplinary and
integrated big science. Here address its structure and characteristics briefly.
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1.1.3.1 Structure

Modernization involves the profound changes occurring in all the aspects of human
life since the eighteenth century, but it does not mean that modernization science
excludes nothing. In fact, only the knowledge acquired from the study of moderni-
zation, tested and systematized, belongs to the modernization science; the knowl-
edge of modernization and the modernization study constitute two pillars of the
modernization science (Fig. 1.6).

(1) The Basic Structure

Generally, the modernization science includes modernization research and moderni-
zation knowledge (Fig. 1.6), and the latter involves experienced and theoretical
knowledge. The experienced knowledge refers to the general understanding about
the facts and features of modernization coming from historic and present practices and
studies, while the theoretic knowledge refers to the basic definitions and principles of
modernization and is a collection of all kinds of modernization theories.

The modernization theory provides theoretical abstraction and explanation of the
modernization phenomenon. Modernization involves the all-round changes of
human civilization, but the modernization study often begins with a certain aspect.
The knowledge derived from researches conducted from different perspectives
varies, and thus, different theories of modernization are formed. That is why the
modernization theory does not stand alone but is a cluster of theories.

As far as the modernization science is concerned, modernization research and
modernization theory are closely related. The modernization theory is not only the
fruit of modernization research but also provides an analytical framework for it; the
two of them support and evolve with each other. Meanwhile, though the moderni-
zation research and the modernization theory have their own structures, they are
connected.

(2) The Research Structure

According to the objects and natures of the study, the modernization study can be
classified into three clusters: the basic, applied, and development research
(Fig. 1.7). However, the division is not fixed and absolute; sometimes the three
clusters can overlap with each other. The modernization study can be integrated and
serve multiple purposes on some occasions.

Modernization Science

Modernization Study Knowledge of Modernization

Research Method Research Activities Experiential Knowledge Modernization Theories

Fig. 1.6 Basic structure of the modernization science.
Note: The method employed in modernization research is also a kind of modernization knowledge
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Modernization Study

Basic Research Applied Research Development Research
Research on General Theories Sector-specific Research Research on Strategies
Study of Modernization History Topic-specific Research Research on Planning
Stage-specific Research Research on Evaluation Research on Policies

Level-specific Research

Field-specific Research

Fig. 1.7 Internal structure of the modernization research.

Note: The division is not fixed and absolute; the three clusters may overlap with each other. Some
topic research such as the modernity study also belongs to basic research, and some topic research
such as the urbanization study belongs to the applied research. Evaluation is a research method and
can be regarded as part of the basic, applied, and development research

Basic research studies on general nature and principles of modernization,
identifies the world frontier of human civilization, explains the laws of change of
the civilization frontier, and provides general principles of national advancement.

Applied research studies on general way and approaches of modernization,
identifies the world frontier in a certain aspect, and illustrates the ways and
approaches to maintain or reach the world frontier and to realize national
advancement.

Development research (or policy research) studies and provides the strategies,
planning, polices and measures, etc., concerning modernization.

(3) The Theoretical Structure

As a scientific theory, the modernization theory needs to respect the scientific
standards. Generally, a scientific theory has the following three features: the ability
to describe and explain objective phenomena precisely and accurately, the ability to
forecast and be testable, and beautiful and simple forms. The modernization theory
generally includes the systematic illustration of the definition, process, result,
dynamics, and models of modernization that can stand the test.

According to the illustrated objects and natures of theories, the modernization
theory can be classified into three clusters (Fig. 1.8), namely, the cluster of basic
theories, applied theories, and relevant theories. However, the division is not fixed or
absolute; the three clusters can overlap with each other sometimes. For example, some
relevant theories may belong to the cluster of basic theories or that of applied theories.

The modernization study has so far had a history of over 50 years, producing a
range of modernization theories, which can be sorted and categorized according to the
internal structure (Fig. 1.9) and constitute a key basis for the modernization science.
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Basic Theories

General (or Core) Theory

Stage-specific Theories

Level-specific Theories

Field-specific Theories

Modernization Theories

Applied Theories
Sector-specific Theories

Topic-specific Theories

Fig. 1.8 Internal structure of modernization theories.
Note: Some theories regarding specific topics such as the modernity belong to the cluster of basic
theories, and some such as the urbanization theory belong to the cluster of applied theories.
Relevant theories refer to the existing theories in natural science, technical science, social science,
humanities, and other interdisciplinary sciences, which can be used to illustrate and explain certain
phenomena of modernization and can also be directly borrowed by the modernization science to
avoid redundant research

Relevant Theories

Development Economics

Development Politics

Industrial Ecology

Behavioral Psychology etc.

Modernization Theories

[

[

[

[

[

|

19

General Theory
(Core Theory)

Stage-specific
Theories

Level-specific
Theories

Field-specific
Theories

Sector-specific
Theories

[

[

[

[

[

Definition of
Modernization

Process of

Classical Modernization

D

p Theory

Outcome of Modernization
Dynamics of Modernization

Models of Modernization

World Systems Theory

‘World Modernization
International Modernization
National Modernization

Regional Modernization

Second Modernization

Reflexive Modernization

Post-modernization

Continuous Modernization

O

Economic Modernization

Social Modernization

Political Modernization

Cultural Modernization

Modernization

Individual Modernization

Human Modernization

Agricultural Modernization
Industrial Modernization
Educational Modernization
S&T Modernization
National Defense
Modernization

ete.

Integrated Modernization
Multiple Modernities

Globalization

Topic-specific Theories

of life, and others

Industrialization, urbanization, democratization, marketization, social welfare,
modernity, knowledgeablization, informatization, greening, ecologicalization,

internaitionalization, diversity, post-modernity, innovation, competition, quality

Fig. 1.9 System of modernization theories.

Note: The division is not fixed or absolute. Integrated modernization does not happen in the third
stage of modernization, but a path paralleling the second stage of modernization, specifically
referring to the modernization of developing countries. Generally speaking, when advanced
countries are in the second stage of modernization, developing countries might still be in the
first stage or adopt the model of coordinated development of twice modernization. That model is
the path of integrated modernization of developing countries, which coexists with the second stage

of modernization of advanced countries.
Source: He (2010a, 2011)
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(4) The Disciplinary Structure

According to the definition of science, systematic modernization research and
theories are the basic components of the modernization science. The disciplinary
structure of the modernization science can be extracted by integrating the structure
of modernization research and modernization theories (Fig. 1.10), which includes
the following seven parts: the general theory (modernization theory), the history of
modernization, stage-specific modernization, level-specific modernization, field-
specific modernization, sector-specific modernization and modernization policies,
etc.

1.1.3.2 Characteristics
The modernization science involves the civilization frontier and national advance,
can be and needs to be analyzed from multiple perspectives.

(1) Modernization Science as an Interdisciplinary Science
The modernization science is one about the world frontier of human civilization and
its changes. The change of civilization involves the development and application of
all the sciences. It has both abundant internal and external crossover.

First, the internal crossover. The internal disciplinary crossover, such as the
crossover between modernization at different stages and the modernization on

Definition, process, result, dynamics, models of

1. General Theory on. |
modernization, etc.

2.Modernization Process of modernization, history of modernization research,
History history of modernization thought
3.Stage-specific First modernization, second modernization, integrated
Modernization modernization
- 4.Level-specific World, international, national, regional, organizational,
Moder N A s S
Moder individual

Science

S.Field-specific Economy, society, politics, culture, environment, humans

Modernization
6.Sector-specific Agriculture, industry, education, S&T, national defense
Modernization
7.Modernization Strategies, planning and policies of modernization
Policies

Fig. 1.10 Disciplinary structure of the modernization science.

Note: The general theory of modernization can be shortened as modernization theory or core
theory. The environment refers to the natural environment here. The process of modernization
refers to the frontier trajectory of human and national civilization since the eighteenth century.
Source: He (2010a, 2011)
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Stage-specific Level-specific Field-specific Sector-specific
Modernization Modernization Modernization Modernization

. - World Economic Agricultural
First Modernization 8
Modernization Modernization Modernization
Second Modernization International Social Educational
Modernization Modernization Modernization
Integrated Modernization National Political Government
’ Modernization Modernization ¢ Modernization
Regional Cultural S&T

Modernization Modernization Modernization
Organizational Ecological Transportation
— Modernization Modernization ’ Modernization

Individual Human Population
Modernization Modernization Modernization

Fig. 1.11 Internal crossover of modernization science (schematic diagram).
Note: The world modernization has crossover with economic, social, political, cultural, ecological,
and human modernization and other crossover can be deduced in the similar way

different layers and in different fields and sectors, overlaps between stratified
modernization and modernization in different fields and sectors and overlaps
between field-specific modernization and sector-specific modernization (Fig. 1.11).

The crossover of the different researches, such as the crossover between the basic
and applied research in the modernization science and that between applied and
development research.

The crossover of the different theories, such as the crossover between the general
theory, stage-specific theories, level-specific theories, field-specific theories, and
sector-specific theories.

The interaction between research and theories. The modernization research is the
source of modernization theories, and the latter is the product of the former and provides
research framework or guidance for former. They promote each other in a mutual way.

The interaction between theory and practice. Modernization theories provide
theoretical guidance for modernization practice, and the latter provides the former
with research objects. They interact with and promote each other.

Second, the external crossover of the modernization science. The modernization
science is one about the world frontier. Generally, different disciplines have different
world frontiers (those of research subjects and contents). The crossover between the
modernization science and other sciences involves the frontier as well as the contents.

The crossover between the modernization science and natural and technical sciences.
The world frontier of modern science and technology and that of human civilization are
closely related. Scientific and technological progress is the driving force and intellectual
source of modernization. There are a lot of crossovers between the modernization
science and modern science and technology, such as the crossovers between economic
modernization and high technology, ecological modernization and ecology, and agri-
cultural modernization and agricultural science and technology (Fig. 1.12).
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Modernization Science S&T

Economic Modernization High Technology
Ecological Modernization Ecology
Agricultural Modernization Agricultural Science and Technology

Fig. 1.12 Crossover between the modernization science and natural and technical sciences
(schematic diagram)

Past Present Future
1 A
History Modernization Science
Time Track Frontier Trajectory International Environment
Historical Events Civilization Frontier Natural Environment
Historical Figures Reach the Frontier S&T Frontier
Historical Periods Civilization Transition Frontier Innovation
Historical Records International Differentiation
Historical Significance International Catch-up
\ %

Fig. 1.13 Crossover and difference between modernization science and history (schematic
diagram). Note: Relatively, history (Merriam-Webster Online Dictionary 2009f) focuses on the
time track and significance of history, while modernization science focuses on the frontier
trajectory of history and principles of national advancement

The crossover between the modernization science and humanities and social
sciences. The world frontier of humanities and social sciences involves that of their
research objects and contents and is closely related to that of human civilization. There
are a lot of crossovers between the modernization science and humanities and social
sciences, such as that between modernization science and history (Fig. 1.13), eco-
nomic modernization and economics (Fig. 1.14), political modernization and politics,
cultural modernization and culture study, and human modernization and psychology.

Third, the crossover between the modernization science and other interdisciplin-
ary sciences, such as the crossover between regional modernization and economic
geography, ecological modernization and environmental science, science and
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Economic Phenomena Modernization Economic Environment
Economics / Economic Modernization \

Scarce Resources Economic Advancement International Environment
Resource Allocation Economic Frontier Domestic Environment
Income Distribution Reach the Frontier Natural Environment

Production and Consumption Economic Transformation S&T

Trade and Wealth International Differentiation

Fluctuation and Adjustment \ International Catch-up /

Fig. 1.14 Crossover and difference between economic modernization study and economics
(schematic diagram).

Note: Relatively, economics (Samuelson and Nordhaus 1992; Merriam-Webster Online Dictio-
nary 2009g) focuses on the allocation of scarce resources, while the research on economic
modernization is interested in the principles of economic advancement

technology modernization and the science of sciences, and management moderni-
zation and system science.

(2) Modernization Science as an Applied Science

The science of modernization is one about national advancement and international
competition and closely related to national construction and international stratifica-
tion and differentiation.

First, the practical value of modernization science. Before the 1970s, the mod-
ernization study paid more attention to the developing countries, especially those
newly liberated from colonization, as the objects. These countries found classical
modernization theory either practical value or useful as a reference source. How-
ever, for advanced countries, the classical modernization theory was of value only
in the field of international policy, not in domestic policy, for by that time, they had
completed classical modernization, whose historical experience helped develop
concepts of classical modernization theory.

Since the 1970s, there have emerged new theories of modernization, including
the postmodernization theory, ecological modernization theory, reflexive moderni-
zation theory, multiple modernities theory, second modernization theory, etc. They
are of practical value and useful as a reference source to both advanced and
developing countries for they represent the world trend and direction.

In fact, these new theories on modernization are of plain practical value to
advanced countries for the following two main reasons. For one thing, advanced
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countries, having completed classical modernization, need new theories to guide
them or to refer to. For another, most of the advanced countries are democratic
countries, whose periodic democratic elections provide opportunities for the appli-
cation of new modernization theories. For example, the Green Party in Europe once
adopted the theory of ecological modernization as their policy guideline during the
election campaign.

Second, the differences between modernization science and development study.
Modernization science and development study differ in a lot of aspects (Table 1.3).
Simply speaking, the former studies phenomenon of national advancement, focus-
ing on the world frontier of human civilization and principles of national advance-
ment, while the latter is about developing countries, about the development and
policies of the third world. They are overlapped with certain differences.

Table 1.3 Comparison between the modernization science and development study

Aspect ~ Modernization science Development study
Category A discipline of interdisciplinary science A interdisciplinary discipline of
social science

Features Advancement study Development study
Science of advancement Science of development
Study of the civilization frontier Study of the third world
Combination of the past, the present, and the ~ Focus on present and future, applied
future study
Pay attention to the world frontier and Pay attention to the national
international differentiation of human development and international
civilization relations of developing countries

Objects  The frontier changes of human civilization and Changes of developing countries
international competition since the eighteenth  since the twentieth century

century

The formation, development, transformation, = Development issues of developing

and international interaction of modern countries

civilization

International competition to catch up with, Economic, social, and political

reach, and maintain the world’s advanced level development of developing countries

Priorities Principles and methods of the national Development and policies of the

advancement third world

World frontier and long-term trend of human  Application of western social science

civilization in the third world

Why are advanced countries advanced? Economic and political development
and modernization of developing
countries

How do advanced ones maintain the advanced Theories, management, and policies
level? of development
How can developing ones become advanced?  Area study, etc.
Methods Multi-, cross-disciplinary, and interdisciplinary Multi-, cross-disciplinary, and
study interdisciplinary study
Integration of natural science and social science Integration of social science and
humanities

(continued)
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Table 1.3 (continued)

Aspect Modernization science Development study
Research that varies in stages, at levels, orin ~ Research that varies in countries,
fields regions, and fields
Logic: international comparison, competition, Logic: Historic comparison,
relative progress, absolute
International comparison based on civilization Historic comparison based on
time and advanced level or world frontier physical time
Theories Classical modernization theory, Classical modernization theory,
postmodernization theory, ecological dependency theory, world systems
modernization theory, reflexive modernization theory, state theory, development
theory, multiple modernities theory, second theory, imbalanced development
modernization theory, etc. theory, balanced development
theory, development economics, etc.
Scope Advanced countries and developing countries  Developing countries and the third
world

Note: There is no single definition on the development (Merriam-Webster Online Dictionary
2009h) study. Civilization time is one marked by the frontier trajectory of human civilization
Source: He (2010a, 2011)

If development study is a science about the development of developing
countries, then modernization science is one about national advancement. The
former focuses on the changes of developing countries and the development of
the third world, while the latter focuses on issues such as why some countries were
advanced and others were not, how advanced countries stay advanced, how devel-
oping countries become advanced, and the world frontier and its changes of human
civilization.

(3) Modernization Science as an Integrated Science

Modernization science is an integrated science or complex science about civiliza-
tion frontier and national advancement. Like any other integrated science, it is
highly interdisciplinary and integrated, large-scaled, theoretically, and strategically
grand (Table 1.4).

First, features of modernization science from the perspective of modernization
phenomenon. As a complex phenomenon, modernization involves the world
frontier of human civilization and the process to reach it and the international
competition to catch up with, reach, and maintain the world’s advanced level.
Science, innovation, competition, and exchange play vital roles in the moderni-
zation process. From the perspective of modernization phenomenon, the mod-
ernization science is complex, forward, international, interdisciplinary, and
integrated.

Second, features of modernization science from the perspective of moderniza-
tion research. Modernization research is the research activity of modernization
science. The features of the former affect and constitute the features of the latter,
such as being empirical, interpretive, descriptive, practical, international, inter-
disciplinary, and openness. Generally, modernization research did not spring up
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Table 1.4 16 Features of the modernization science
No. Feature Explanation
1 Highly Modernization science is highly interdisciplinary involving all the other
interdisciplinary  sciences
2 Highly integrated Modernization science is highly integrated involving the application of
all the other sciences

3 Large-scaled Many modernization study is conducted on a large scale, covering a large
span of time or space
4 Theoretically Modernization theory is a grand theory, explaining the grand
grand transformation of human civilization
5 Strategically Modernization science explains the great trend of human civilization and
grand provides strategic options for national advancement
6  Complex Modernization is a complex phenomenon and modernization science is a
complex science
7  Forward Modernization involves the world frontier and the process to reach it
8 Practical Modernization is a practical issue, modernization theories have a lot of

implication of policy

9  International Modernization is a world phenomenon, involving the international
interaction, differentiation, stratification, and international catch up since
the eighteenth century

10 Openness Modernization is a dynamic process since the eighteenth century; the
modernization study is not limited to certain disciplines but open to all of
them

11 Empirical Some modernization study is empirical, such as quantitative study and
case study

12 Interpretive Some modernization study is interpretive, lack of empirical basis

13 Descriptive Some modernization study is descriptive, lack of theoretical basis

14  Diversified There are multiple theories on modernization without a universally
agreed theory so far

15  Stratified The theory of modernization is stratified with country as the basic unit

16  Experiential Some theories of modernization are summarized based on historical
experience

Source: He (2010a, 2011)

until the 1950s. Early modernization research was marked with humanities and
social sciences. But since the 1970s, with the development of environmental
protection, information revolution, and knowledge economy, the connotation of
modernization has undergone profound changes, and modernization science has
become an interdisciplinary science with various flourishing schools of moderni-
zation research.

Third, features of modernization science from the perspective of modernization
theory. Modernization research and modernization theories are two independent
and interactive parts of modernization science. The former, as the main body of the
knowledge of modernization science, will inevitably affect and constitute the
features of modernization science, such as being macro, integrated, strategic,
diversified, stratified, experiential, and practical. The theory of modernization
does not stand alone but a collection of theoretical achievements of various schools
of modernization research.
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1.2  Methodology of Modernization Science

An ancient Chinese had said “A thousand kilometer journey begins with the first
step.” This section will discuss the methodology of the modernization study in a
general sense, and which is the foundation of the following chapters on their
research methods.

1.2.1 Paradigm of Modernization Study

In the twentieth century, modernization study fell into the category of social science
or humanities, and the research paradigm of social science or comparative history
was usually adopted. In the twenty-first century, as a cross-disciplinary study, it can
make the form of its own paradigm and analysis structure (Fig. 1.15).

1.2.1.1 Objective

All countries used to be agricultural until the eighteenth century, and the emerging
industrial civilization began to change the world structure. With only a few
exceptions, agricultural civilizations have declined since then, while industrial

Six fields
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2
Process Behavior &
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= °
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Dynamics Institution
/ Model Idea

Civilization and its six fields Modernization

Fig. 1.15 Analysis structure of human civilization and modernization study (schematic diagram).
Note: Human civilization is an organic whole and also a collection of the civilizations of all
nations. The study on human civilization and modernization can be conducted by field or by
country. The six major fields, including economy, society, politics, culture, environment, and
human, are parallel, both independent and overlapping. The analysis structure abovementioned is
for operational purpose; incomplete though, it is useful as an analysis framework.

Source: RGCMS (2005, 2006, 2010)
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Table 1.5 Purpose of modernization study

Item

Modernization
science

Basic research

Applied
research

Policy research

Scientific meaning

An interdisciplinary
science that explores and
explains modernization
phenomena

Studying modernization
principles and
establishing
modernization theories
Studying modernization
methods and explaining
its approaches

Testing modernization
theories and methods

Academic purpose

To study the rules of
frontier change of human
civilization, the principles
and method of
modernization

Finding out general
attributes and rules of
modernization

Elaborating general

approaches and methods of

modernization

Testing modernization
theories and methods

1 Introduction

Applied purpose

To supply the
approaches of
modernization, the
knowledge about
modernization
Accumulating
modernization
knowledge and solving
related problems
Offering approaches and
methods of
modernization

To offer modernization
strategies, plans,
policies, suggestions,
etc.

Note: The research activities of modernization science are divided into basic research, applied
research, and policy research in a relative way, and comprehensive research in many cases

countries continue to prosper (Example 1.5). In the twentieth century, most indus-
trial nations were developed countries, while all agricultural countries were devel-
oping ones. Why and what are the principles and methods underlying national
prosperity in the twenty-first century? To answer these questions in a scientific way
is the main purpose of modernization research. The research activities of moderni-
zation science (modernization study) can be divided into basic research, applied

research, and policy research, depending on their varying purposes (Table 1.5).

Example 1.5 International Differentiation of the Countries
Modernization is a profound change of human civilization since the Indus-
trial Revolution. During the 150 years (1763—1913) of the Industrial Revolu-
tion, the world underwent fundamental structural changes; some emerging
industrial countries became developed and imperialist nations, while some
traditional agricultural empires became developing countries (regions) or
colonies (semicolonies), and America rose from a colony to become a
developed country and an industrial power. From 1700 to 1913, international
ranking and disparity in terms of GDP (PPP) per capita was significantly
changed, for example, in 1700 China’s GDP (PPP) per capita came after
Britain, but before India and America, while in 1913 the ranking changed to
America, Britain, India, and China; also during this period, GDP (PPP) per
capita increased by 2.5 times in industrial countries (12 Western European
countries), tripled in Britain, and grew ninefold in America; many agricul-
tural countries underwent little or negative growth; for example, the GDP
(PPP) per capita increased by 22% in India but dropped by 8% in China. All
these led to a much widened rich—poor gap in the world.
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1700-1970 Comparison between four countries

Item GDP (PPP) per capita/at 1990 international Rank in terms of GDP (PPP) per
dollar price capita

Year 1700 1820 1870 1913 1970 1700 1820 1870 1913 1970
America 527 1,257 2,445 5,301 15,030 51 6 4 1 3
Britain 1,250 1,707 3,191 4921 10,767 2 2 1 5 12
India 550 533 533 673 868 50 73 72 72 90
China 600 600 530 552 783 18 48 73 104 92

Note: A total of 104 countries and regions are ranked, and in some cases, a regional average
is used for a country’s GDP (PPP) per capita in given years. In 1700, America was a colony
of Britain (it became independent in 1776), and Britain, India, and China were all agricul-
tural countries; Britain was the power in Europe, while India and China were the powers in
Asia. In 1913, America and Britain became developed countries and major industrial
powers in the world and in Europe, respectively, while India, colonized by Britain, and
China, a semicolony, were developing nations (or regions). The data of this table comes
from Maddison (2001)

(1) Academic Purpose
Modernization studies may fall into different categories and serve different
purposes.

First, generally, modernization studies attempt to acquire modernization knowl-
edge, both experimental and theoretical, and to establish the framework and
paradigm of modernization science. Experimental knowledge includes the facts,
features, and experiences of modernization; and theoretical knowledge covers all
kinds of modernization theories about the universals, rules, and principles underly-
ing modernization phenomena.

Second, to produce professional researchers is one of academic purposes of
modernization research.

Third, specific research programs may have different academic purposes.

(2) Practical Purposes
The modernization studies, of practical use, allow various purposes for different
researches.

First, generally, it attempts to provide modernization knowledge, methods, and
solutions. Among them, the first one includes experimental and theoretical knowl-
edge, for example, basic theories and historical experiences and lessons; the
other two refer to approaches, strategies, plans, and policy recommendations for
modernization.

Second, for developed countries, the major practical purpose is to grasp the
knowledge and tools to maintain their advanced level.

Third, for developing countries, the major practical purpose is to obtain the
knowledge and tools to become developed countries.
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Modernization study also tries to satisfy people’s curiosity about modernization
phenomena and answer their questions, for example, which countries are developed
ones? Why are they developed countries? What is the level of our own country?
Can developed countries maintain their advanced level, or be degraded to develop-
ing countries? Can developing countries become developed ones? And so on.

1.2.1.2 Scope

No consensus has been reached on the scope of the modernization study. Generally,
it involved the object, content, and the relation between each other, and the division
of the two is relative.

(1) Object

Apparently, modernization phenomenon is the object of modernization study.
Modernization usually has three explains, namely, basic literal meaning, theoretical
implication, and policy meaning. Theoretical implications are different in various
theories. The second modernization theory holds that modernization reflects a
change of not only civilization but also the international competition. Civilization
is the sum of human’s achievements since 3500 Bc in general sense, and its changes
involve all aspects of people’s life; therefore, it is impossible and irrational to make
all changes in human civilization since the eighteenth century the objects of
modernization research. As a matter of fact, the frontier of civilization since the
eighteenth century and how to reach this frontier is the major object of moderniza-
tion research.

First, the limits of modernization. In line with the basic literal meaning and
theoretical implication, modernization has two limits in time and nature, respectively.

The first is the time limit: Modernization refers to changes of civilization since
the eighteenth century, not those that had occurred before.

The other limit is about the nature: Modernization must be about new and cutting-
edge changes; those other than the civilization frontier are not modernization.

Accordingly, it can be inferred that not all changes of human civilization are the
objects of modernization research, but only the frontiers and frontier changes of the
civilization in the world since the eighteenth century and the process and behaviors
to reach the frontier are (Fig. 1.16).

Second, the category of the objects. The modernizations refer to the changes in
different time period, fields and aspects, and at various levels (Fig. 1.17); therefore,
the research objects can be further classified (Table 1.6).

Third, the content. Modernization means the world frontiers of human civiliza-
tion since the eighteenth century and the process and efforts to reach this frontier in
short word. The connotation, features, and rules of modernization are the major
contents of modernization research.

The world frontiers of human civilization are dynamic, and the process and
efforts to reach it are complex, so research can and should be done from various
perspectives. The research contents can be classified according to the purpose and
nature of the research (Table 1.7).
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Before the 18" century Since the 18" century
Traditional civilization Modern civilization
Agricultural civilization Industrial civilization Modernization

(Primitive culture) Knowledge civilization Wirrle fromtiers

Reach the frontier

Fig. 1.16 Relationship between civilization and modernization (schematic diagram).

Note: On the international level, some countries that reached or are keeping the world’s advanced
level of human civilization become developed countries, while others become developing
countries. Nationally, the cutting edge of the civilization of developed countries may represent
not only the most advanced level of their own but also that of the whole human civilization; but
that is not true for developing countries which are trying to catch up with developed countries. Of
course, that is not absolute; developed countries may be laggard in some aspects, while developing
one may be advanced in particular fields

Space
A
World Three dimensions
Transnational of modernization
National
Regional o
m s.
L g =
Organizational g :9? E Q é E
.. Q = = = =]
Individual 5 8 g % % &
> Fields

18th century

19th century
First modernization

20th century

21st century / Second modernization

Fig. 1.17 Three dimensions of modernization.
Source: RGCMS (2010)

Time

Fourth, the research matrix. There are three matrixes generally. One is the matrix
of research scale and unit (Table 1.8), the other is the matrix of research objects and
contents (Table 1.9), and the last is the matrix of fields and sectors (Table 1.10).
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Table 1.6 Category of objects for modernization study

Dimension Description

Time Modernization, the first modernization, the second modernization, and the integrative
modernization

Space Six levels: world, transnational, national, regional, organizational, and individual
modernization

Field Six fields: modernization of economy, society, politics, culture, environment, and
human

Sectors: modernization of agriculture, industry, education, science, communication
and finance, etc.

Themes: industrialization, urbanization, informatization, competitiveness,
innovation, quality of life, and so on

Source: RGCMS (2010)

Table 1.7 Category of research contents
Basis Description

Concept research The formation, development, transformation, and international
interaction of modern civilization frontier

Innovation, selection, diffusion, and withdrawal of modern civilization
factors

Process and behaviors  Four aspects: the process, results, driving forces, and mode of
research modernization

Four elements: modernization of behavior, structure, institution, and
ideas

Interaction: interaction between different fields and factors
Research of results Four results: modernity, characteristics, diversity, and side effect

Four structures: geographic structure, international structure (horizontal
structure and tiers of countries), demographic structure, and field
structure, etc.

Research topics Theoretical: world frontiers, long-term trend, civilization transformation,
international differentiation, etc.

Applied: international competition, experience, catching up with
advanced level, frontier innovation, etc.

Nature of the research  Basic research: features and rules of world frontiers and its changes, and
scientific principles underlying national advance, etc.

Applied research: methods and tools to reach and maintain world
frontiers, and basic devices for national advance, etc.

Policy research: modernization strategies, plans and policies, etc.

Source: RGCMS (2010)

Usually, modernization research can be done in six fields, each involving or
incorporating several sectors. The fields and sectors research matrix reflects the
cross-disciplinary nature of modernization research.

1.2.1.3 Academic Pattern
Like other sciences, modernization science should establish its own academic
norms.
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Table 1.8 Matrix of research scale and unit
Unit Scale

Global National Regional
World  Modernization at the world level - -
Country Modernization at the national level =~ Modernization of a -

across the globe country
Region Modernization at regional level Regional modernization of Modernization of a
around the globe a country locality

Source: RGCMS (2010)

Table 1.9 Matrix of research object and content

Content Object
Civilization Economy, society, Environment (natural and
politics, culture, and international environment)
human
Modernization Modernization of five  Ecological modernization,
fields international modernization
Element Behavior Modernization Modernization of Modernization of behavior,
Structure  of behavior, behavior, structure, structure, institution, and
Institution Structure, institution, and idea in idea of ecological and
institution, five fields international interaction
Idea .
and idea
Aspect  Process Process, result, Process, result, Process, result, dynamics,
Result dynamics, and dynamics, and model  and model of ecological and
Dynamics model of of modernization in international modernization
modernization five fields
Model

Note: Generally, ecological modernization is the interaction between the modernization of a country
and its natural environment (ecological interaction) and the ecologically friendly transformation of
the country’s modernization; and the international modernization is the interaction between the
modernization of a country and its international environment (international interaction)

Source: RGCMS (2010)

(1) Main Steps of Modernization Research
Modernization research can be done through seven steps in general sense
(Table 1.11), which can be followed in an orderly, cyclic, overlap, or selective way.

First, to pose problems. Scientific research starts from posing problems, which
includes three aspects as follows in general. (1) Recognizing: whether it is a
problem; why is it important? (2) Assessing: What is the nature of the problem?
Is there any suitable research method? (3) Identifying: the problem that must be and
can be solved and that can be the object of research.

Second, conceptualization. Conceptualization means the selection, deliberation,
and definition of concepts and the establishment of basic concepts for scientific
research. It mainly includes three aspects also. (1) Selection: Choose proper
concepts and try to extract a new one. (2) Appraisal: Compare and deliberate
concepts. (3) Standardization: Define concepts in a scientific way.

Third, operationalization. Operationalization means to make detailed plans and
establish basic procedures for scientific research. It mainly includes plan preparation
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Table 1.10 Matrix of fields and sectors on modernization study

Sector Field

Politics Economy Society Culture Human Ecological International

modernization modernization

Government ~ *
Defense * *
Diplomacy * *
Legislation *
Justice *
Agriculture * *
Industry * *
Service * *
Population * * * *
Health * *
Social security *
Energy * * *
Transportation * * *
Information * * *
Trade * * *
Finance *
Tourism * * * * * *
Technology * * * *
Education * * *
Culture * * *
industries
Sports * * * *
Environment * *

Note: * means the overlap between modernization in this field and modernization in a major sector.
The international modernization falls into the “transnational” category
Source: RGCMS (2010)

Table 1.11 Seven steps of modernization study

No. Steps Content

1 Posing problems Recognize, assess, and identify problems

2 Conceptualization Select, appraise, and standardize concepts

3 Operationalization Prepare plans, select methods, and choose indicators

4 Collecting materials Collect, sort, and standardize materials by studies, etc.

5 Analyzing objectively Analyze materials, assess results, and falsifiability test

6 Presenting results Results statement, theoretical model, statistical tables
and diagrams

7 Offering recommendations Brief comment, academic suggestions, and policy
recommendations

Notes: The methods of data analysis are diverse and have different features, such as empirical
analysis, interpretive analysis, realist analysis, and coordinate analysis
Source: He (2010a)
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and methods and indicators selection. (1) Plan preparation: Make scientific and
rational research plans, including the research subject, object, purpose, target, con-
tent, principles, schedule, and so on. (2) Methods selection: Choose a scientific and
rational research method. (3) Indicator choosing: Select key analysis indicators and
parameters to explain and measure the concepts.

Fourth, to collect materials. Material collection is an important job in scientific
research, mainly including three steps as follows. (1) Collecting: Acquire reliable
materials and data through experiment, observation, and gathering. (2) Sorting:
Eliminate unqualified, vague, and redundant materials through primary examina-
tion, observation, and assessment. (3) Standardizing: Verify, classify, standardize,
and systematize materials and make up the deficiency.

Fifth, analyzing objectively. Objective analysis is a significant part of scientific
analysis, consisting of three aspects. (1) Material analysis: unbiased qualitative and
quantitative research. (2) Result assessment: result examination (cross-checking,
logical check, and value check) and result analysis (correlation analysis, and analy-
sis of theoretical and practical value). (3) Falsifiability test: negative verification of
key conclusions, including reverse check, negative check, and marginal check.

Analysis approaches are diverse, including empirical analysis, interpretive anal-
ysis, realist analysis, coordinate analysis, and so on. Generally, empirical analysis
would identify the causality without any bias; interpretive analysis would explain
the significance of phenomena, respect the rules and the interests of the mankind,
and reduce and avoid biases; and realist analysis would respect laws and objective
conditions. The coordinate analysis will be discussed later.

Sixth, presenting results. Results presentation is an important component of scientific
research, mainly including result statement, theoretical model, statistical tables, and
diagrams. (1) Result statement: neutral and unbiased result report. (2) Theoretical model:
theoretical abstraction or interpretation based on facts. (3) Statistical tables and diagrams:
Present theoretical model, facts, or other evidences in a statistical or digital format.

Seventh, offering recommendations. Recommendation is usually the last part of
scientific research, which is composed of brief comment, academic suggestions,
and policy recommendations. (1) Brief comment: Make objective and brief com-
ment on the method, result, significance, and defects of the research. (2) Academic
suggestions: Identify problems to be further studied or needing attention. (3) Policy
recommendations: presenting policy implications of the research findings.

(2) Main Requirements for Modernization Research
There are six requirements for modernization research generally (Table 1.12).
First, specifying the purpose. It is crucially important for scientific research
to clarify its purpose, meaning, and nature. Generally, the basic research of moderni-
zation study mainly has academic purposes, the applied research serves both academic
and practical ends, and the policy research is for useful purposes (Table 1.17).
Second, defining the object. Modernization research has myriads of objects to
explore. A specific object and related materials should be carefully chosen when the
modernization research is conducted. The object, once selected, should be further
defined, mainly in terms of time, place, and actor (Table 1.13).
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Table 1.12 Six requirements for modernization study

No. Requirement Content

1 Specifying the Making clear the purpose, meaning, and nature of the research
purpose

2 Defining the Selecting and defining the object, including defining time, place, and the
object actor

3 Establishing the  Selecting and defining the research content, focusing on civilization
content frontier and international division, and catching up with other countries

4 Scientific Conducting experiment and observation, collecting and sorting
approaches materials, and analyzing materials and results through scientific methods

5  Objective and Holding an unbiased attitude in selecting the object and the content,
unbiased collecting materials, and analyzing materials and results

6  Sound citation Introducing and citing previous literature in an objective, systematic, and

comprehensive way

Source: RGCMS (2006)

Table 1.13 Define the research object

Item Content
1. Time Time period: a year, several decades, or centuries
2. Place Geographical boundary: a region, a country, countries in a specific category, or the

whole world

3. Actor Actor: the world, a country, a region, a sector, an enterprise, a household,
individuals, etc.

Third, establishing the content. The content of modernization studies is diverse
(Table 1.7). After the selection and definition of object of modernization research,
research content also needs to be selected and defined.

Fourth, adopting scientific approaches. Scientific research approaches should be
adopted, which are embodied in three aspects as follows. (1) Previous research
should be objectively treated. Literature related to the research subject and content
shall be reviewed, so as to understand studies that have been done, their findings
and arguments, as well as deficiencies and thus to avoid repetition. (2) Rational
research principles should be adopted. The research principle must be logical, serve
the research purpose, and cater to the research object and content. (3) Likewise,
reasonable research approaches are also significant. They must be scientific, serve
the research purpose, and cater to the research object and content.

Fifth, being objective and unbiased. One needs to be objective in establishing the
purpose and selecting the object and content. The research principle and approach
should be selected in an unbiased way. Research materials and results should be
analyzed and presented objectively. The scientific significance of research finding
should be presented as it is, instead of exaggerated or overstated. It is acceptable to
make reasonable inferences based on research findings, but preconditions for the
inference should be clarified, while undue “amplification” is prohibited.

Sixth, sound citation. Sound citation is the basis for scientists to assess the
scientific and academic value of others’ research work and also an honor and credit
mechanism recognized by the research community and the society. Without sound
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citation, it is hard to tell which part in a modernization research has been actually
done by previous researchers and which part is new.

The modernization research should be in conformity with scientific norms and
be conducted in a rational, systematic, objective, and unbiased way.

1.2.2 General Methods of Modernization Study

Since modernization science is an interdisciplinary one, modernization research
involves multiple disciplines. Country is usually taken as a basic unit in the
research, but research can also be extended to other levels such as world and region.

1.2.2.1 Methodologies

Modernization research can be done from different perspectives which may require
different methodologies (Table 1.14). From the perspective of science, positive
methods can be used in the research to reveal objective facts and basic laws about

Table 1.14 Three methodologies in modernization research

Aspects Positivism Interpretivism Realism

Core ideas The world is an objective The world is not an The world is an
being and can be independent being; it is  independent being. Any
observed objectively. made up of societies or  observation is subject to
There are no deep discourses. It is the influence of theory.
structures that cannot be  impossible to do an There are deep structures
observed objective analysis that cannot be observed

Purpose of Statements of causality  Statements of Causality and the key

research and objective facts. correlations and role of deep structures

Establishment of cause-and- interpretation of that cannot be observed

effect relations and significance. directly in the results

explanation of the laws  Significance and
expressions of and
motives behind

phenomena
Subject of Empirical question about Normative question Realist question about
research “what is it” (significance and belief) ~what to do and how to

about “what should it be” do; separation of
phenomena and facts

Research Causality, explanation, Subjective judgment; Causality and the
results and forecast models; establishment of belief,  influence of
objective and neutral ideas, and discourses; interpretation and

development of understanding on the
significance and results, structure, and
interpretation behaviors

Academic Scientific value: Humanistic value: Realist value:

value understanding the world interpreting the world discovering and

changing the world
Applied Natural and social Social sciences and Social sciences, policy
disciplines sciences humanities research, etc.

Note: It is based on the ideas of Marsh and Stocker (2002)
Source: RGCMS (2010)
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modernization so as to establish an objective and unbiased cause-and-effect model.
From a humanistic perspective, interpretive methods can be adopted to describe the
significance of and correlations in modernization so as to develop the discourse and
concepts about the phenomenon of modernization. From a policy perspective,
realist approaches can be taken to summarize the causality and value orientation
in modernization so as to offer a model to explain modernization and relevant
policy recommendations. Despite having some mutual criticisms among them, the
three methodologies are actually complementary to each other.

(1) Positivism
Positive study is a basic style of natural sciences, but it is also getting increasingly
popular in social sciences. As an English proverb Seek the truth from facts.

First, modernization phenomena are objective and independent beings.

Second, knowledge about modernization can be acquired through objective
observations.

Third, the study is about observing modernization, proposing a hypothesis and
testing, and revising the hypothesis.

Fourth, the purpose is to identify the causality and laws in modernization.

Fifth, modernization theory can explain modernization phenomena and make
forecast which can be tested.

Sixth, the study addresses questions as to “what is it?”” and “why is it?”

(2) Interpretivism
Normative study is a basic style of social sciences, particularly humanities.

First, modernization phenomena are not independent beings but made up of
societies or discourses.

Second, it is impossible to make an objective analysis of modernization, and the
understanding of modernization will influence its results.

Third, the belief, ideas, or discourses about modernization are studied to explain
the relations between belief, ideas, and behaviors.

Fourth, the relations between modernization phenomena are interpreted to find
the correlations.

Fifth, the interpretation theory can well explain the significance and expressions
of and motives behind modernization.

Sixth, the study addresses questions as to “what should it be?” and “what
significance does it take?”

(3) Realism
Realist study is a basic style of social sciences and policy research.

First, modernization phenomena are objective and independent beings.

Second, only part of modernization phenomena and their relations can be
observed directly.

Third, facts and phenomena can be separated sometimes. The understanding of
modernization affects modern behaviors and structure.

Fourth, the purpose is to identify the causality and laws in modernization.
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Fifth, modernization behaviors are usually affected by laws and significance.

Sixth, the study addresses questions as to what to do and how to do.

In the science of modernization, the differences between positive, interpretive,
and realist studies are relative, and sometimes, the three approaches are used
alternatively or simultaneously. In general, a positive study offers the facts and
principles about modernization; an interpretive one offers the significance of and
correlations between modernization phenomena; a realist one offers the choices and
suggestions about modernization.

Modernization research and theory are also greatly influenced by critical theory
and futurology.

1.2.2.2 Interdisciplinary Approaches

There are a variety of methods to do modernization research. A basic principle is
that the method should fit the purpose and object of the research. In general terms,
modernization refers to world frontiers as well as the behaviors and process to reach
the frontiers. Therefore, the two focuses in modernization research are the analysis
of world frontiers and that of the process to reach the frontiers where different
research models are adopted.

(1) General Measures

Since modernization is an interdisciplinary science, many research methods in
natural and social sciences can also be applied in modernization research such as
observation, survey, simulation, hypothesis, psychological, statistical, quantitative
and qualitative analysis, model, theoretical, comparative, historical, literature,
process, and scenario analysis, as well as case study.

There are many types of modernization research where different research
methods are adopted (Table 1.15). Specifically, it can be ex post, ex ante, or
systematic analysis in terms of the timing of the research, and one-dimensional,
cross-disciplinary, or comprehensive studies in terms of the research dimensions.
Cross-disciplinary and comprehensive studies are both multidimensional. In addi-
tion, different methods are needed for the research about the past, present, and
future of modernization.

(2) Frontier Analysis of Modernization

Frontier analysis includes the identification, comparison, and change analysis of
global modernization frontiers. By analyzing the characteristics, levels, and
changes of world frontiers, we can find out the laws governing the evolution of
civilizations and the basic principles about the development of a country.

First, the identification of world frontiers. How to identify world frontiers is a
key question in modernization research. Modernization involves the change in
every aspect of human civilization, which makes it necessary to ask the following
questions. Where are the frontiers in the changes of those different aspects? Where
is the general frontier in the evolution of human civilization as a whole?

» The identification of world frontiers in one aspect or by one indicator (Table 1.16).

(1) The changes in some aspects can be analyzed on a quantitative basis, and relevant



40 1 Introduction

Table 1.15 Main types of modernization study

No. Type Features and methods

1 Ex post analysis  Research done after the occurrence of modernization phenomena, such
as the studies of the process and results of modernization

2 Ex ante analysis  Research done before the occurrence of modernization phenomena, such
as the studies of the prospects and strategies of modernization

3 Systematic Cross-disciplinary and systematic research about the entire process of
analysis modernization from its origin, innovation, to the end, modernity

4 One-dimensional One-dimensional and one-disciplinary research about modernization
study phenomena

5  Cross- Two- or multidimensional and cross-disciplinary research about

disciplinary study modernization phenomena

6  Comprehensive  Multidimensional and interdisciplinary research about modernization
study phenomena

7  Research on the  Research about the past of modernization including studies about the
past timing, sections, process, frontiers, and paradigm, as well as literature
and historical analysis

8  Research onthe Research about the present of modernization including hierarchy,
present section, statistical, and comparative analysis, as well as frontier analysis,
social surveys, and case studies

9 Analysis of the Research about the future of modernization including regression and
future trend analysis, linear and nonlinear extrapolation, as well as analysis of
approaching objectives and scenarios

statistics are available. The world frontiers of such changes can be identified through
international comparison of the statistics. (2) The changes in some aspects can be
analyzed on a quantitative basis, but relevant statistics are not available. The world
frontiers of such changes can be identified through case studies and comparison
between nations in the world. Since it is hard to acquire relevant information and
data, such comparison is not easy. (3) The changes in some aspects are hard to be
analyzed on a quantitative basis. Identifying the world frontiers of such qualitative
changes requires comprehensive analysis including positive and interpretive studies.
(4) The changes in some aspects have just occurred so it requires rational analysis
and takes time to see whether such changes represent world frontiers.

¢ The identification of world frontiers in a specific field. It can be done by
comparing the key indicators in the field or setting a composite index which
includes quantitative and qualitative indicators. Both approaches may give rise
to controversy. In a single field, the level and characteristics of developed
countries usually represent world frontiers.

» The identification of world frontiers in the development of human civilization as a
whole. It can be done by setting a composite index which includes quantitative and
qualitative indicators to make assessment, comparison, and judgment. The model
and method of the composite index may give rise to controversy. The level and
characteristics of developed countries usually represent world frontiers.

 Is there just one frontier or multiple global frontiers? The answers may differ in
different fields and aspects. There is only a single frontier in some aspects like
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Table 1.16 Identification of world modernization frontiers

No. Indicators

Frontiers or the methods to identify the frontiers

Quantitative indicators

1 Increasing
variables

2 Decreasing
variables

3 Transitional
variables

4 Fluctuating

Global maximum value, average value of high-
income countries, average value of developed
countries

Global minimum value, average value of
high-income countries, average value of
developed countries

Average value of high-income countries, average
value of developed countries

There are frontiers to talk about only for some
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Indicator examples

GNI per capita

Infant mortality rate

Ratio of industrial
value-added in GDP

Growth rate of GDP

variables variables (average value of developed countries) per capita

5 Random There are differences between different nations Losses caused by
variables but usually no world frontiers natural disasters

6  Regional There are differences between different nations Water resource per
variables but usually no world frontiers capita

7  Stable There are differences between different nations Land resource per
variables but, usually, no world frontiers capita

Qualitative indicators

8 Institutional
variables

Case studies are required. Sometimes, institutions
of developed countries represent the frontiers, while
sometimes, there are diversified frontiers

Welfare system

9  Conceptual
variables

Case studies are required. Sometimes, ideas of
developed countries represent the frontier, while
sometimes, there are diversified frontiers

Cultural concepts

10  Characteristic
variables

Case studies are required. Sometimes, characteristics Educational pattern
of developed countries represent the frontier, while
sometimes, there are diversified frontiers

Notes: Developed countries refer to the group of some 20 countries categorized as developed
nations according to the second modernization index

university education penetration but multiple frontiers in other aspects such as

cultural concepts.

e The research reports of OECD contain substantial data about world frontiers.

Second, the comparison between world frontiers. (1) Comparison and analysis
should cover the qualitative characteristics, quantitative levels, and categories of
world frontiers. (2) Qualitative characteristics: In many cases, the qualitative
characteristics of developed countries represent those of world frontiers. (3) Quan-
titative levels: In many cases, the quantitative levels of developed countries repre-
sent those of world frontiers. (4) Categories: single frontier, multiple frontiers, or no
frontiers.

Third, changes in world frontiers. (1) Analysis of the changes in world frontiers
may include trend and time-series analysis, and the comparison of multiple
sections. (2) Quantitative changes in frontiers include regression, trend and time-
series analysis, and the comparison of multiple sections. (3) Qualitative changes in
frontiers include case study, comparative and interpretive analysis, and the com-
parison of multiple sections.
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Start,, Process End;;

World frontier, 1. Types: Frontier and catch-up process World frontier,
International systemy 2. Phases: Two stages, six waves International system,
National situation,, 3. Features: General and staged characters National situation,
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o 6. Models: roads, models, etc. o
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Fig. 1.18 Analysis of the processes of modernization.
Note: The elements of civilization include the behavior, structure, institution, and ideas of
civilization

(3) Process Analysis of Modernization

Process analysis covers the types, phases, characteristics, contents, principles, dynam-
ics, roads, models and results concerning the process, and so on (Fig. 1.18), and the
analysis of the frontier process and catch-up process is different in some content.

First, the analysis of phases and characteristics. The analysis of the process of
modernization is to identify and describe the main phases during the process and the
characteristics of each phase. The analysis can be either qualitative or quantitative.
The phasing of the process of modernization should be in line with that of the
development of human civilization.

In qualitative terms, the phasing of modernization can be either theoretical or
practical. Theoretical phasing, widely seen in various modernization theories, is
based on the track of frontiers in the process of modernization. Practical phasing
refers to the fact different countries have different phasing of the process of
modernization. For instance, the second modernization theory suggests that the
period between the eighteenth century and the end of the twenty-first century is
divided into the two stages: the first modernization and the second modernization.
Each stage includes four phases, that is, start phase, development phase, mature
phase, and transition phase, and three waves. Such phasing is made based on the
frontier track in the process of modernization.

The quantitative phasing of modernization requires the defining of standards.
Generally, such phasing can be made according to the quantitative indicators for the
frontier track in the process of modernization. For example, the phasing standards
for the first and second modernization are set based on the indicators for industrial
and employment structures (Tables 1.17 and 1.18).

The qualitative phasing is usually made based on the frontier track and major
historical events in the process of modernization. Quantitative phasing is usually made
according to the statistical indicators. Every statistical indicator has a value which
represents the average level of a country by that indicator, so it reflects the average
level of a country. Apparently, the two types of phasing are different in some ways.

To put it simple, qualitative phasing is based on frontier track while quantitative
phasing is based on average level. The analysis of the characteristics of the process
of modernization is usually qualitative and about theoretical generalization.
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Table 1.17 Phasing standards for the first modernization

Phases Ratio of Agriculture Assigned  Annotation

agriculture value-added/ value

value-added in industry value-

GDP added
Transition <5% <0.2 4 One standard for the completion of
Mature <15%, >5%  <0.8,>0.2 3 the first modernization is that the
Developing <30%, >15% <2.0, >0.8 2 Zig(l)v of kagri‘?“ll‘“re Ylalui?;deld to

takes up less than 15%. It is

Start <50%, 230%  <5.0, 22.0 1 set based on fhe 200-year history of
Tra.dit.ional 250% 25.0 0 economic development of
societies industrialized countries
Phases Ratio of Agricultural ~ Assigned  Annotation

agricultural labor labor/ value

in total labor force industrial

labor
Transition <10% <0.2 4 One standard for the completion of
Mature <30%, >10% <08,>02 3 the first modernization is that ratio
Developing <50%, ;30% <20, ;0.8 b of agricultural labor to total labor
N = makes up less than 30%. It is set
Start <80%, >50% <5.0,>2.0 1 based on the 200- hist. ;
ased on the year history o

Traditional -~ >80% 250 0 economic development of
societies

industrialized countries

Notes: The values of the phases of the first modernization equal the average of the assigned values
of the four indicators in the four phases
Source: RGCMS (2010), He (2010a, b)

Table 1.18 Phasing standards for the second modernization

Phases Ratio of material Ratio of material Assigned Precondition
industries value- industries labor value
added in GDP in total labor

Mature <20% <20% 3 Only countries at the transition

Developing <30%, >20% <30%, >20% 2 phase of the first modernization

Start <40%. >30% <40%. >30% 1 are eligible for identifying which
= = h f th d

Preparatory <50%, >40%  <50%, >40% 0 phase o7 the secofl

modernization they are in

Notes: The values of the phases of the second modernization equal the average of the assigned
values of the two indicators in the four phases. Material industries refer to agriculture and industry
Source: RGCMS (2010), He (2010a, b)

Second, the analysis of contents and principles. (1) The content analysis can be
either positive or interpretive such as time-series, cross-sectional, hierarchy, struc-
tural, historical, and qualitative analysis and case study. (2) The analysis of the
principles, mechanism, and dynamism in the process of modernization can be kinetic,
element, competitiveness, interpretive, model, regression, and random process analy-
sis and case study. (3) The analysis of the path and model of modernization can be case
study and comparative analysis. (4) There are close relations between the contents,
principles, and results of modernization, particularly between the contents and
principles, contents and results. Such correlations can be analyzed.
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Fig. 1.19 Analysis of the results of modernization.

Notes: WF refers to the world frontier, IS refers to the international system, and NS refers to the
national situation. I represents the indicators, L represents the levels, and C represents the
characteristics. From the start section, to the end sectiony, the results of modernization mainly
include the macrochanges, such as the changes of world frontier, international system, and national
situation, and also microchanges, such as the changes of indicators (new/canceled ones), levels of
original and new indicators as well as characteristics (new/lost ones). Such results contain
modernity, individuality (particularity), diversity and side effect, etc. During the process of
modernization, some changes may disappear and thus are not reflected in the results

Third, the analysis of results. The results of modernization process relate closely
to the span of the process, or in other words, the start and end sections (analysis
sections) (Fig. 1.19). By comparing the world frontier, international system and
national situation in the macroperspective and the indicators, levels, and
characteristics in the microperspective that modernization takes on at two different
historical sections, we can find out the results of modernization produced between
the two sections. The comparative analysis of sections can be either quantitative or
qualitative. In general terms, the results of modernization are represented as a
function of time. So is modernity.

Between the start section, and the end sectiony, the results of modernization =
section;, — section,.

Simplified mathematical expression. f,_, = fi, — fa-

In the expression, f represents the function of the status of modernization and
fv—a represents the change of the status. f;, and f, represent the status of section;, and
section,, respectively.

(4) Analysis or Interpretation of the Modernity

Modernity study is an interdisciplinary one with diversity of the approach. Defi-
nitely, modernity is one part of the results of modernization, but there is not yet a
consensus on the modernity at all. There are more than 3,800 papers by the
“modernity” key word search from 2001 to 2010 in the database of “Web of
Science.” The researches can be divided mainly into two categories.

One is by interpretive methods. Some scholars interpret the modernity with
individual value or social ideology. This method was widely adopted in the field
of culture study and postmodernity study, etc.

The other is by positive methods. Some researchers state the modernity with the
collection of the characteristics of modern industrial society based on the historical
and objective facts. This method was widely applied in the study of second
modernization, China Modernization Report and this book.
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The former approach is the way of normative study, sometimes the theoretical
analysis, and the later is the way of scientific study especially natural science. Both
of them are applied to modernization science.

The modernity study and modernization study overlap with each other. In the
developed countries, more scholars pay more attention to the modernity study, and it is
more relative to the necessity and future of themselves. In the developing countries,
more scholars focus more on modernization study especially the process and frontier
analysis, which is more necessary for their countries and the policy-making.

(5) Analysis of the Particularity and Diversity

The particularity is the individual features of a single country, which is affected by
its history, customs, tradition, environment, relative level, and status, including the
individuality of process and result, etc.

The diversity is mainly based on the collection of the particularities of different
countries generally. The process diversity and result diversity are related to the
aggregates of the particularities of processes and results of different countries
separately. The vertical diversity is relative to the gathering of the particularity of
country with different level, while the horizontal diversity is almost based on the
sum of the particularity of country in the same level, such as the diversity of the
developed countries and the developing countries, the diversity of moderately,
preliminarily and underdeveloped countries separately.

The diversity of the developed countries is related to the multiple modernities.

1.2.2.3 Challenges
Modernization research is faced with a series of internal and external challenges.

(1) Challenges on Positive Study

Positive research about modernization is faced with many challenges. For example,
comparative analysis is a basic method in modernization research. But there are
several key questions to address before making such analysis. Who are going to be
compared? What is the comparison about and based on? How is the comparison
going to be done?

First, if country is taken as a basic research unit, comparison can be done both
vertically and horizontally. However, given that countries differ a lot in terms of
size, development level, and culture, and that the geographical scope and environ-
ment of the same country are different in different historical periods, the compari-
son of modernity between different countries is often questioned and challenged.

Second, if the world was taken as a research unit, it would be rather hard to do the
comparative analysis. The researcher will run into a good number of questions that are
difficult to address. Who is the world? Who is going to be compared with the world?
What is the comparison about and based on? How is the comparison going to be done?
Itis relatively easy to do a vertical comparison between the world at present and that in
the past. But it is hard to make horizontal comparison because many questions cannot
be addressed. For example, who is going to be compared with the world today? How to
compare and define the world’s development level as a whole?
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(2) Challenges on Interpretive Study
Interpretive studies are often seen in modernization research. Such studies are
conducted based on the researcher’s value judgment which is often challenged by
people because it may be subject to subjective bias, social implications, the limit of
knowledge, and other negative factors.

Interpretive studies are to find out the essence, significance, characteristics,
motive, and belief pertaining to the subject of the research. If the subject is simple,
it is easy to do the interpretation. But if the subject is very complicated, it will be
completely the other way around.

For instance, world modernization at global level includes the world as a whole,
global behavior, structure, institution, and six fields such as economy. Suppose that
every aspect has its own characteristics, then how can we interpret the integrated
characteristics the world modernization at global level takes on? Do integrated
characteristics equal the sum of each aspect’s characteristics?

Interpretive modernization is usually qualitative. But without quantitative anal-
ysis, the academic value of modernization research will be questioned because
qualitative interpretation is usually based on the researcher’s value judgment which
is faced with challenges in three aspects, namely, the conformity of personal
judgment to objective phenomena, the recognition of the academic community,
and the acceptance by the general public.

(3) Challenges on Interdisciplinary Science
Modernization research is also challenged as an interdisciplinary science.

First, very few people master interdisciplinary knowledge. Second, interdisci-
plinary research is usually very difficult to carry out. Third, very few experts can
give an objective evaluation of an interdisciplinary science. Fourth, interdisciplin-
ary researchers are usually marginalized in their own original field, without getting
due attention. Fifth, people are giving more attention to interdisciplinary sciences,
but it is still hard to obtain the funds for interdisciplinary research.

Despite all the difficulties, interdisciplinary sciences have witnessed marked
development in recent years. Since 1998, interdisciplinary research and education
have received growing attention in American universities. Statistics of the National
Center for Education Statistics (NCES) of the United States in 2005 show that the
number of university graduates with bachelor’s degree in interdisciplinary sciences
grew from 7,000 in 1973 to 30,000 in 2005.

1.2.3 Coordinate Analysis of Modernization Study

The science of modernization is a newly emerging discipline, which can and needs
to seek for useful tools from the research tool kit of natural and social sciences and
establish scientific methodology of its own. The second modernization theory lays
out an approach to study and mark the development of modernization by using the
“coordinates of modernization,” which is called the “coordinate analysis of the
modernization research” for short.
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1.2.3.1 Three Steps

The coordinate analysis approach of the modernization research mainly
includes three steps and six parts (Table 1.19), with the major characteristics
as follows: the combination of time-series analysis and cross-sectional analysis,
the combination of quantitative analysis and qualitative analysis, modeling,
graphical and quantitative representation of the analysis approach and results,
and of systematic, empirical, and scientific nature. The three steps and the six
parts relate to and support each other and form the continuous and serial-time
coordinate graph and cross-sectional distribution chart, so as to mark the devel-
opment and distribution of modernization in a relatively straightforward and
systematic way. The approach can be applied to all the research areas of the
modernization science.

(1) Setting Up the Coordinate System of Modernization

As the core component of the coordinate analysis, the coordinate system of mod-
ernization includes the timetable, the periodic table, the coordinates, and the road
map of civilization and modernization. Here we are going to discuss the coordinates
of civilization and modernization, leaving the rest for Chap. 3.

First, the coordinates of civilization and modernization. It consists of the hori-
zontal and vertical coordinates. The former may refer to the historical time and the
“civilization time” while the latter may refer to the level of civilization, moderni-
zation, and modernization indicators. The “civilization time” is a timescale marked
according to the “frontier track” of human civilization (Table 1.20).

All the countries in the world use the same historical time; however, during the
same historical period, the “civilization time” in different countries may vary.
The historical time is like the biological age of human body, while the civiliza-
tion time is the physiological age. For those countries which are advanced in
terms of human civilization, the civilization time might be in coincidence with
the historical time, but for those which are underdeveloped in terms of
human civilization, their civilization time is not in coincidence with the historical
time. For example, in 2000, the United States was in the stage of knowledge
civilization while some African countries were still in the stage of agricultural
civilization.

Table 1.19 Coordinate analysis approach of the modernization study

No. Main steps Six parts Notes

1 Setting up the Coordinate system of modernization Defining the horizontal
coordinates and vertical coordinates

2 Variable Paradigm analysis, quantitative analysis, time-  Analyzing the variables
analysis series analysis, and cross-sectional analysis of modernization

3 Result Coordinate map and road map of modernization Marking the analysis
statement results on the coordinates

Source: RGCMS (2006)
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Table 1.20 Civilization time and historical time

Civilization time  Historical time (approx.) Civilization time Historical time
(approx.)

Primitive culture 2.5 million years ago to 3500 Bc Industrial 1763-1970

civilization
Start period 2.5 million years ago to 200 Start period 1770-1870
thousand years ago

Developing 200,000 to 40,000 years ago Developing 1870-1913

period period

Mature period 40,000 to 10,000 years ago Mature period 1914-1945

Transition period 10,000 years ago to 3500 Bc Transition period 1946-1970

Agricultural 3500 Bc—aD 1763 Knowledge 1970-2100

civilization civilization

Start period 3500 Bc-500 BC Start period age ~ 1970-1992

Developing 500 Bc-AD 618 Developing 1992-2020

period period

Mature period 618-1500 Mature period 2020-2050

Transition period 1500-1763 Transition period 2050-approx.
2100

Note: Time period refers to the physical time, while the “civilization time” refers to a timescale
marked according to the “frontier track” of human civilization
Source: He (1999)

Table 1.21 The coordinate system of the modernization study

Item The basic coordinate The coordinate system of specific fields
system

The vertical The level of civilization The level of economic, social, political, and cultural
coordinate or modernization modernization and the level of a certain indicator

The horizontal The historical time and  The historical time, the civilization time, the time of
coordinate the civilization time economic development, the time of social
development, and the productivity

Note: The time of economic development refers to a timescale marked according to the “frontier
track” of the world economic development. The other similar terms can be analogized likewise
Source: RGCMS (2010)

Second, the coordinate types. The coordinates of civilization and modernization
can be divided into several categories: basic coordinates, coordinates of different
stages, levels, fields, sectors, themes, and single indicators (Table 1.21). They are
all important part of the coordinate system of modernization.

(2) The Variable Analysis in the Coordinate Analysis

First, the paradigm analysis, which is a qualitative analysis approach. The modern-
ization paradigms include fundamental paradigms (the modernization and the
forms of civilization, etc.) and the paradigms of all the fields of human civilization
(such as the economic formation, the social formation, the political formation, and
the cultural formation). The result of the analysis of modernity, the formation of
civilization, and the paradigms of all areas of human civilization can serve as the
basic variable of the coordinate system of modernization.
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Second, the quantitative assessment, which includes the general assessment and
the measure of different stages, levels, fields, sections, themes, and single indicators.
Sometimes the quantitative and the qualitative evaluation can be combined together to
form a comprehensive one.

Third, the time-series analysis includes the analysis of civilization, modernity,
different stages, levels, fields, sector, themes, and single indicators.

Fourth, the cross-sectional analysis includes the analysis of civilization, moder-
nity, different stages, levels, fields, sections, themes, and single indicators.

(3) Result Statement of the Coordinate Analysis

If the results of the assessment of modernization process, the time-series analysis,
the cross-sectional analysis, the paradigm analysis, and the general process
analysis are marked in the coordinates of modernization, then we will have the
coordinate graph and the road map of modernization. The general graphs and the
decomposition graphs of different stages, levels, fields, sections, themes, and
indicators form a system of coordinate graph and road map of modernization, to
present a comprehensive view of the development and distribution of
modernization.

1.2.3.2 Four Approaches

(1) The Paradigm Analysis

Generally, the modernization research consists of not only the analysis of single
elements but also the analysis of overall picture, to avoid missing the forest for the
trees. The overall analysis of the modernization research is to analyze the overall
change of modernization, but so far, there is no general way of doing it. One
alternative is to analyze the change of modernization “paradigm” in the light of
the concept of “paradigm” of the philosophy of science and form the paradigm
analysis of modernization research. It is an approach with the combination of
positivism and interpretivism.

The paradigm analysis of modernization research can be used to analyze not
only the paradigm shift of human civilization but also that of economic, social,
political, cultural, and ecological modernization. The paradigm analysis of
human civilization is used here as an example to illustrate its analysis approach.
The paradigm of human civilization® is based on the basic types of human
civilization (civilization paradigm) to analyze its development mode (Example
1.6) and establish an overall analysis framework of the development of human
civilization.

>The approach of paradigm analysis of human civilization is controversial because simply
attributing the development mode of human civilization to the evolution and shift of some basic
“civilization paradigms” is considered to oversimplify the problem, and there is yet no universal
understanding of “civilization paradigm.” However, the paradigm analysis can be still used as a
valuable analysis approach in the modernization research.
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Example 1.6 The Development Mode of Human Civilization

The human civilization has a history of about 5,500 years, yet without a unified
definition of civilization. From the practicality perspective, civilization refers to
all the achievements of human development since about 3500 Bc. The human
achievements can be measured by a series of indicators, with the development
level of one indicator showing that of one civilization element and the compre-
hensive development level of all indicators showing that of civilization. One
question has to be answered before the research on the development mode of
human civilization begins: Is the human civilization a whole or a set? There is
yet no universal answer to this question. Therefore, we can discuss it in two
ways.

1. The Human Civilization as a Whole

Suppose that the human civilization is an organic whole. The research on the
overall development of human civilization requires the measurement of the
general development level of civilization. But there is no universal way of
measuring it. In 2006, with over 6.5 billion world population and over 190
countries, there was great lack of balance in the development of different
countries: Some had entered into the stage of knowledge civilization, some
were still in the stage of industrial civilization or agricultural civilization, and
the primitive culture was still pervasive in a few ethnic tribes. So, which
country is to represent the overall development level of the human civilization?

A group of indicators are used in China’s Modernization Report to repre-
sent the “overall development level of human civilization,” which are the
average level, the advanced level, and the bottom level of the development of
human civilization. The average level is represented by “the world average
level,” the advanced level by “the average level of developed countries,” and
the bottom level by “the average level of underdeveloped countries”
(Research Group for China Modernization Strategies et al. 2010).

The approach of analyzing the overall development of human civilization
by comparing the changes of “the overall development level of human
civilization” might be subject to debates, because there is no universally
recognized way of measuring “the overall development level of human
civilization.” Therefore, it is controversial to adopt a group of indicators to
represent the level.

2. The Human Civilization as a Set

Suppose that the human civilization is a set of national and ethnic
civilizations, then the research on the development of the civilization set
requires the analysis of the structure and changes of the set. Though the
civilization set consists of different civilizations, there is no universal rule of
categorizing civilizations yet. For instance, each language has its own civili-
zation, so does each people, each country, each region, each religion, and also
each kind of social productivity. According to different kinds of social
productivity, civilizations can be categorized as the primitive culture, the
agrarian civilization, the industrial civilization, and the knowledge civiliza-
tion (He 1999).
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The structure of human civilization system (civilization set)

Basis of Examples of different types of Annotation
civilization civilizations
category

World civilization Relatively speaking, it normally refers to
the civilization formation with “the world
as the unit of analysis”

According to The advanced level, middle level, and the It changes any time
different levels of bottom level of the development of the

civilization human civilization

According to The primitive culture, the agricultural In the order of time
different levels of civilization, the industrial civilization, sequence
productivity and the knowledge civilization

According to The ancient civilization, the classic In the order of time
different civilization, the Middle-Ages sequence

historical periods civilization, the near modern civilization,

and the modern civilization
According to the The terrestrial civilization, the maritime In the order of time
characteristics of civilization, and the cosmic civilization  sequence
civilization

According to the The material civilization, the spiritual It changes any time
natures of civilization, and the ecological

civilization civilization

Regional and Relatively speaking, it normally refers to

national the civilization formation with “the

civilization nonworld as the unit of analysis”

According to The Asian civilization, the African With multiple categories

different regions  civilization, the American civilization,
and the European civilization

According to Chinese civilization, Indian civilization, ~Categorized according to
different Egyptian civilization, American different levels and
countries civilization, and German civilization characteristics of countries

The civilization of developed countries and
the civilization of underdeveloped
countries

Countries of agricultural civilization,
countries of industrial civilization, and
countries of knowledge civilization

According to Chinese civilization, Japanese It may be cross-national
different ethnic civilization, Arabic civilization, Mexican
groups civilization, and Spanish civilization
According to Buddhist civilization, Taoist civilization, It may be cross-national
different religion Hindu civilization, and Christian

civilization
According to Chinese civilization, Arabic civilization, It may be cross-national
different English civilization, French civilization,
languages and Russian civilization

Note: The structural change of the civilization system includes the changes of type structure,
proportion structure, level structure, and the structure characteristics

Source: RGCMS (2010)
(continued)
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The structural change of the human civilization set is a form of
representing the civilization development. The mode of evolution and shift
of civilization types of the set may represent the development mode of human
civilization. With various types of human civilization, the structure of “civi-
lization set” becomes very complex.

If the research focuses on the “subset of national civilizations” inside the
“civilization set,” it will be simplified, such as, using the evolution and shift
of national civilization types (the unit of the research) to reflect the develop-
ment mode of human civilization.

Furthermore, if the research narrows down to the “civilization types of
developed countries” (types representing the world leading productivity) inside
the “subset of national civilization,” then the focus will be shifted to the research
of “the advanced level of human civilization,” that is, to study the changes of
“the advanced level of human civilization” by analyzing the evolution and shift
of “civilization types of developed countries” in different periods. Such changes,
to some extent, indicate the development trend of the human civilization.

As a way of studying the development mode of human civilization, it is
simple and easy, but it also has its own weakness. For example, using the
national civilization as the unit to study the development of human civiliza-
tion cannot show the changes of the overall development level and interna-
tional gap of human civilization, for it uses the national civilization instead of
the human civilization as the unit and focuses on the advanced civilization
instead of the general civilization. However, without any other more reason-
able approaches, this one is still of significance.

First, the basic concept of paradigm. The philosopher of science, Kuhn, proposes
the concept of “paradigm” in his book The Structure of Scientific Revolution.
According to him, the development mode of mature science can be represented as
“Paradigm I-Scientific Revolution—Paradigm II.” To put it in a simple way, the
paradigm refers to the examples universally recognized by all the communities of
science, including theorems, theories, and practices. In the history of scientific
development, one paradigm represents one common science (which is mature),
and the shift from one paradigm to another one represents the Scientific Revolution.
In the field of science philosophy, though there are still some debates over it, the
paradigm and Scientific Revolution theory is regarded as a powerful theory to
explain the scientific advancement.

Second, the basic types of human civilizations. There are different ways of
categorizing human civilizations (Table 1.22). They can be categorized into four
types according to different levels of social productivity: the primitive culture, the
agricultural civilization, the industrial civilization, and the knowledge civilization.

Third, the paradigm analysis of human civilization. According to Kuhn’s “para-
digm” concept, the “type of civilization” which is closely related to the distinct
characteristics of economic, social, political, cultural, and environmental manage-
ment and individual behaviors can be regarded as a kind of “civilization paradigm”
(Table 1.23). Based on this assumption, the development of civilization can be
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Table 1.22 Types of civilization and society

Ways of
categorization
Dividing into
three types
Dividing into
four types

Dividing into
five types
Dividing into
Six types

Examples of types of society

Traditional society, modern society,
postmodern society

Primitive society, agricultural society,
industrial society, knowledge society

Primitive society, agricultural society,
industrial society, information society

Primitive society, agricultural society,
industrial society, ecological society

Primitive society, slave society, feudal
society, capitalist society, socialist
society

Hunting and gathering society,
gardening society, nomadic society,
agrarian society, industrial society,
postindustrial society
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Examples of types of civilization

Traditional civilization, modern
civilization, postmodern civilization
Primitive culture, agricultural
civilization, industrial civilization,
knowledge civilization

Primitive culture, agricultural
civilization, industrial civilization,
information civilization

Primitive culture, agricultural
civilization, industrial civilization,
ecological civilization

Primitive culture, slave civilization,
feudal civilization, capitalist
civilization, socialist civilization
Hunting and gathering culture,
gardening culture, nomadic civilization,
agrarian civilization, industrial
civilization, postindustrial civilization

Note: The information society and the ecological society are two components of the knowledge
society; likewise, the information civilization and the ecological civilization are two components
of knowledge civilization
Source: RGCMS (2010)

Table 1.23 Civilization paradigms and their representative characteristics

Item
Historical
period
Economy
Society
Politics
Culture

Individual

Environmental
characteristics

Primitive culture Agricultural Industrial Knowledge
civilization civilization  civilization
From the birth of human From 3500 Bc to From 1763 to From 1970 to
beings to 3500 Bc AD 1763 1970 approx. 2100
Hunting and gathering  Agricultural Industrial Knowledge
economy economy economy
Primitive society Agricultural Industrial Knowledge society
society society
Primitive democracy Autocracy Democracy  Pluralism of
politics
Primitive culture Agricultural Industrial Networking culture
culture culture
Tribal lifestyle Rural lifestyle ~ Urban Cyberspace
lifestyle lifestyle
Worship of nature Adaptation to Conquering ~ Win-win game for
nature nature man and nature
Tribal interaction International International International

relationship, etc. war, etc.

dependency, etc.

Note: The four civilization paradigms listed in this table represent only one way of categorizing
civilization paradigms
Source: RGCMS (2010)
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represented as “civilization paradigm I-civilization revolution (civilization
transformation)—civilization paradigm II,” or “civilization type I-civilization revo-
lution (civilization transformation)—civilization type II.” Hence, the development
of civilization is represented by the evolution and shift of civilization paradigm in
an abstract way, and modernization by the formation and transformation of modern
civilization paradigm. In other words, we can use the civilization paradigm and
paradigm shift as the framework for the discussion of the qualitative changes of the
characteristics of civilization and modernization.

The civilization paradigm is a three-dimensional concept. (1) It is limited to a
certain historical period. Every fundamental civilization paradigm corresponds to a
certain civilization period. The time of civilization is marked according to the “frontier
track” of human civilization with the state as the unit. (2) It is structured. Every
civilization paradigm has its own basic structure, such as the structure of knowledge,
technology, production, institution, or conception. (3) It is clearly characterized. Every
civilization paradigm has its own basic characteristics, such as economic, social,
political, cultural, individual, and environmental characteristics.

The categories of and relationship between civilization paradigm and civiliza-
tion form. As far as the human civilization is concerned, its paradigm can be
divided into the fundamental paradigm and the transitional one and its form, the
fundamental form, and the transitional one. As to the national civilization, its
paradigm can be divided into the main paradigm and the subparadigm and its
form, the main form and the subform.

The fundamental paradigm of human civilization. It refers to the relatively
mature and stable form of national civilization which represented the highest
level of social productivity in the world in its own historical period. From the
birth of human beings to the end of the twenty-first century, the human civilization
has gone through four basic forms, which are the primitive culture (precivilization),
the agricultural civilization, the industrial civilization, and the knowledge civiliza-
tion. There are essentially different from each other in terms of the economic,
social, political, cultural, environmental, and individual characteristics.

The transitional paradigm of human civilization. It refers to the transitional
civilization form existing between two kinds of fundamental civilization forms.
Since the formation of a new fundamental civilization form cannot take place
overnight and has to go through several phases and it also takes a long time for
one fundamental civilization form to transform into another fundamental form,
therefore, it is implied that besides the fundamental civilization form, there are also
some transitional forms. For example, the garden culture and the nomadic culture in
the late primitive cultural period, the nomadic civilization and mixed civilization of
hunting and farming in the early agricultural civilization period, the half agricul-
tural and half industrial civilization in the early industrial civilization, and the half
industrial and half knowledge civilization, ecological civilization, information
civilization, and networking civilization in the early knowledge civilization.

The main paradigm (civilization) of the national or ethnic civilization. It is a
relative concept, mainly referring to the civilization form corresponding to the
average production capacity of a country/people. It can be some kind of fundamen-
tal civilization form or transitional civilization form, such as the primitive culture,
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the agricultural civilization, the industrial civilization, the knowledge civilization,
or some transitional form.

The subparadigm (subcivilization) of the national or ethnic civilization. It is a
relative concept, mainly referring to the civilization form which coexists with the main
civilization form inside a country and whose social productivity is greatly different
from that of the main civilization form, or whose characteristics in the six fields such as
economy are greatly different from those of the main civilization form.

Generally, the development of human civilizations does not synchronize and the
domestic development is not balanced either. When a country is dominated by a
main civilization form, there may exist other civilization forms which are inferior or
superior to the main civilization form in terms of social productivity. Because of
their relative small size, they are called the subcivilization form. The main and the
subcivilization forms are relative, not absolute, and one form can transform into
the other.

(2) The Quantitative Assessment

Modernization is a kind of civilization change, including the qualitative change and
quantitative change. The latter can be evaluated quantitatively. For example, China
Modernization Report proposes a batch of quantitative assess models to be applied
in the modernization process, including approaches of the first modernization, the
second modernization, the comprehensive modernization, the local modernization,
the economic modernization, the social modernization, the modernization of cul-
tural life, the ecological modernization, and the international modernization; it also
completes the quantitative assessment of the modernization of 131 countries since
1950.

(3) The Time-Series Analysis

The time-series analysis of the modernization research is an important component
of the coordinate analysis of modernization. It aims to reveal the long-term trend
and law of change of modernization by analyzing and comparing the data,
characteristics, materials, and variations of the time series of modernization. It is
mainly practiced in the studies of the historical development of modernization and
can be used as a kind of trend analysis.

First, selecting the indicators, generally the key indicators for the analysis. The
selection can be made from the following three aspects: the comprehensive
indicators of modernization; the modernization of behavior, structure, institution,
and ideas; and the modernization in six fields such as economy. The indicators of
behavior and structure are mostly quantitative while those of institution and ideas
are mostly qualitative indicators.

Second, selecting sample countries. Currently, there are more than 190 countries
in the world. If possible, the time-series analysis can be conducted for every
country; otherwise, a number of countries can be selected for the time-series
analysis according to the purpose of the studies.

Third, selecting the time term, generally with the time span of about 300 years
(from 1700 to present).
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Fourth, collecting the time-series data and materials of the indicators. Generally,
for quantitative indicators, statistical data of authorities and related data of well-
known academic institutes are used, while for qualitative indicators, relatively
scientific and objective research materials should be used.

Fifth, systematically analyzing the variation and long-term trend of the quanti-
tative indicators of modernization.

Sixth, systematically analyzing the long-term trend and characteristics of the
qualitative indicators of modernization.

(4) The Cross-Sectional Analysis

The cross-sectional analysis of modernization is an important component of the
coordinate analysis of modernization. It aims to reveal or illustrate the structural
characteristics and pattern of modernization by analyzing and comparing the data,
characteristics, materials, and changes of different time sections. The cross-sec-
tional analysis is mainly used in the studies of the status quo and the historical
development of modernization with three major functions: (1) analyzing and
illustrating the characteristics of a section of modernization, including the structure,
level, and nature; (2) revealing and summarizing the development trend and pattern
of modernization; and (3) cross-examining the result of time-series analysis.

There is an assumption behind the cross-sectional analysis. The development of
human civilization does not synchronize. The civilization structure of a certain
historical section can be regarded as the “historical representation” of the process of
human civilization and it transforms the “time sequence structure” of human
civilization into the “spatial structure.” It is similar to the phenomenon that the
embryonic development of animals is the representation of their evolution process.
Of course, this kind of representation is not a repetition; it might leave out some
information. The characteristics and laws of the human civilization and moderni-
zation can be revealed through the cross-sectional analysis.

Generally, the result of the cross-sectional analysis and that of the time-series
analysis can cross-check each other. If the two results are in line with each other,
then they are reliable; if they are in conflict with each other, then in-depth thematic
studies are needed.

First, selecting the variables. Key indicators are selected from three aspects
which is similar to the time-series analysis.

Second, selecting the sample countries and dividing them into groups. The
universal cross-sectional analysis of modernization research may cover all the
countries in the world (countries whose data is available). For the convenience of
representing the sectional characteristics, the countries can be divided into groups
to calculate the eigenvalue of each group.

The countries can be categorized according to their level of modernization and
civilization as well as that of economic development. In China Modernization
Report, the countries are divided into nine groups according to their GNI per capita,
which of four groups are higher than the world average GNI per capita while which
of the rest groups are lower than the world average.
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Third, selecting the section according to the purpose and needs of the studies.
There are eight sections chosen in China Modernization Report: the year 2001,
1980, 1960, 1900, 1870, 1820, 1750, and 1700.

Fourth, collecting the sectional data and materials of indicators. Generally, for
quantitative indicators, the statistical data of authorities and related data of well-
known academic institutes are used, while for qualitative indicators, relatively
scientific and objective research materials should be used.

Fifth, for each group of countries, the “eigenvalue” of a certain variable needs to
be calculated for the quantitative analysis method. There are mainly three ways of
calculation: the median method, the method of arithmetical average, and the
regression analysis. The second one—the method of arithmetical average is
adopted in China Modernization Report.

Sixth, the systematic analysis of one single section mainly covers the
characteristics of the structure, level, and nature of the section, such as the sectional
characteristic relationship and statistical relationship between the national eco-
nomic level and the modernization variable, and the sectional characteristics of
institution and conception. The analysis of sectional characteristics can be qualita-
tive, quantitative, or comprehensive.

Seventh, the comparative analysis of two or more sections, including the com-
parison of structures, levels, characteristics, and natures. And the change rate of the
indicators can also be calculated.

1.2.3.3 Variables
Variables or indicators should be selected appropriately for the modernization
research.

(1) The Principle of Selecting Variables

Since the subject of the modernization science is very complex, it is impossible to
analyze all the aspects and the whole process in one single research. The more
reasonable and efficient way is to select a limited number of key variables for
analysis. The selection should be made in consideration of the following three
factors: The variable should be of academic or policy significance; it should be easy
to be compared and analyzed internationally; the data and materials are available
and continuous (OECD 2001).

First, policy related and of practical value. (1) Key indicators reflecting the
level, structure, or characteristics of modernization. (2) Key indicators reflecting
human behaviors. (3) Simple and straightforward, easy to be expressed, able to
show temporal trend. (4) Laying the foundation for international comparison,
internationally comparable. (5) Reflecting the development issues at the national
or regional level. (6) Having marginal or quotation value, and users can make
comments on its significance (OECD 2001).

Second, easy to be analyzed. (1) With the solid theoretical foundation of science
and technology. (2) With the international agreement on the legitimacy of interna-
tional standards and indicators. (3) Related to the economic model, forecasting
model, and statistical information system (OECD 2001).
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Third, measurable. (1) The data is available and at reasonable costs. (2) With
enough documents (data records) and trustworthy data. (3) With reliable data
which is updated regularly (OECD 2001).

(2) The Nature of Variables

The variables of the modernization research include quantitative and qualitative
variables, universal and individual indicators (Table 1.24). Sometimes, by means of
social survey, qualitative variables can transform into quantitative variables. For
example, the world values survey studies the change of world values by analyzing
the result of the questionnaire survey. Generally, conception variation is a qualita-
tive variable.

Table 1.24 Main types of variables in the modernization study

Type Explanation Example
Quantitative

Comprehensive The comprehensive indicator is the result of the model Human development

calculation of several single-item indicators index

Aggregate The value of the indicator will reflect the aggregate ~ Population and GDP

Per capita The value of the indicator will reflect the per capital GDP per capita
amount

Structure The value of the indicator will reflect the structural ~ The proportion of
proportion agricultural labor

Efficiency The value of the indicator will reflect the output of ~ Productivity
every unit

Growth rate The value of the indicator will reflect the yearly The growth rate of GDP
variation rate per capita

Frontier The value of the indicator will reflect the advanced = GNI per capita of
level of the world developed countries

Average The value of the indicator will reflect the world The world average of
average level GNI per capita

Bottom The value of the indicator will reflect the bottom level GNI per capita of
of the world underdeveloped

countries

Gap The value of the indicator will reflect the international The largest gap of GDP
gap per capita

Qualitative

Institution Characteristics and variation of institutions The pension system

Conception Characteristics and variation of conceptions The conception of

environment protection

Two types

Universal Universal indicators related to the common of GNI per capita
modernization

Individual Individual indicators related to the diversity of Water resource per
modernization capita

Source: RGCMS (2010)
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(3) Types of Variables
Based on their varying long-term trends and variation characteristics, the variables
in the modernization research can be divided into seven categories (Table 1.25). (1)
The increasing variable: As time goes by, the value of some variables will increase
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Table 1.25 The categorization of the trends of quantitative variables in the modernization study
(based on the long-term trend and variation characteristics)

Type

Increasing
variable

Decreasing
variable

Transitional
variable

Fluctuating
variable

Random
variable

Long-term trend and variation
characteristics

The value is open and
increasing for a long term. It
will fluctuate within the short
term and is related to the
national level

The value is of limits and
increasing for a long term. It
will fluctuate within the short
term and is related to the
national conditions

The value is open and
decreasing for a long term. It
will fluctuate within the short
term and is related to the
national level

The value is decreasing for a
long term and approaching
toward the limit. It will
fluctuate within the short term
and is related to the national
level

Increasing and then
decreasing It is related
to the national level
Decreasing and then
increasing It is related to
the national level

It will fluctuate for a long term
with a stable trend. It is related
to the national level and
conditions

It will fluctuate in cycles with
a stable trend. It is related to
the nature of variables

It happens occasionally and
changes randomly. It is related
to the national level and
conditions

Example Variation mode
Income per A
capita

e

v
v

The literacy rate
of adults

Mortality rate

N

v
v

The proportion
of agriculture

The proportion
of industry

Labor safety

v
v

Unemployment
rate

v
v

The growth rate
of GDP

Scientific
discoveries and
natural disasters

/\

(continued)

v
v
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Table 1.25 (continued)

Type Long-term trend and variation Example Variation mode
characteristics

Regional The global trend varies greatly Mineral i T N~
variable in different regions and resources
countries and takes various
kinds of forms such as
increasing and decreasing
Stable The variable whose value is  Land resources
variable relatively stable

Source: RGCMS (2006, 2010)

and fluctuate within a short term. The value of some variables is open while that of
other variables is of limits. (2) The decreasing variable: As time goes by, the value
of some variables will decrease and fluctuate within a short term. The value of some
variables is of limits while that of other variables is open. (3) The transitional
variable: The value of some variables will go through two stages of increasing and
then decreasing (or decreasing and then increasing). (4) The long-term fluctuating
variable: Some variables will fluctuate within a certain range in the long term,
whose variation trend is stable, without obvious movement direction. (5) The
random variable: The variation of some variables is random, without distinct
trend. (6) The regional variable: For the variation trend of some variables, there
are obvious regional differences and multiple forms, without a unified trend. (7)
The stable variable: Some variables of some countries change to a limited extent or
hardly change, such as the land resources.

If some of the increasing and decreasing variables reach or are close to the
saturation number (reach or are close to its limits), then there will be the eighth
variable: the saturation number variable. The saturation number variable indicates
an ever narrowing international gap and ultimately the indicators of different
countries will approach to the limits. Therefore, it is inappropriate to use it as one
of the indicators of international comparison.

Obviously, the fluctuating and random variables are less internationally compa-
rable than the increasing and decreasing variables. And the transitional, regional,
and saturation number variables are of more policy significance.

Summary

Modernization is an objective phenomenon since about eighteenth century in the
world, the modernization science is a newly emerging interdisciplinary one which
deals with the modernization phenomenon, and the modernization study is an inter-
disciplinary or multidisciplinary one. The word modernization first appeared in the
eighteenth century (1748-1770). It was commonly used between the eighteenth and
the nineteenth centuries and gradually became an academic term in the twentieth
century. The modernization science came into being in the twenty-first century.
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What’s Modernization?

There is no unified definition for modernization, which can be interpreted in mainly
three ways.

First, the word modernization has two basic meanings: For one thing, it is an
action—an action and process to be modern and adapt to the modern needs (the
action and process of realizing modernization); for another, it is a state—a state
which has modern features and meets the modern needs (the modernization state).
Modern features refer to the new features and changes (normally progressive
changes) since about Ap 1500

We have the verb “modernize,” the noun “modernization,” and the adjective
“modernized.” To put it in a popular way, the modernized refers to the newest, the
best, and the most advanced.

Second, the theoretical meaning of modernization. It refers to the definition of
modernization in different modernization theories. And different theories have differ-
ent explanations, as well as sociologists and historians have different thoughts.

Third, the policy meaning of modernization. It refers to the practical application
of the modernization theory, and different theories have different policy implication
in different nations and stages. From the perspective of national level in policy
sphere, modernization refers to the world’s advance level at present and the process
of reaching or maintaining this advanced level.

Generally, modernization consists of about six layers of theoretical meaning
according to the second modernization theory.

First, modernization is a change of civilization, a frontier change of human civili-
zation since the Industrial Revolution in the eighteenth century, including the forma-
tion, development, transformation and international interaction of modern civilization,
and the innovation, selection, dissemination and withdrawal of civilization elements.

Second, modernization is the international competition to catch up with, reach,
and maintain the world’s advanced level since the eighteenth century; those
countries which reach and maintain the world’s advanced level are advanced
countries while the rest are developing countries. The two kinds of countries can
change their status, and the division is not fixed.

Third, modernization is the world frontier of human civilization since the
eighteenth century.

Fourth, modernization is the action to reach or keep the world frontier of human
civilization since the eighteenth century.

Fifth, modernization is the historical process to reach or keep the world frontier
of human civilization since the eighteenth century. From the eighteenth to the
twentieth centuries, the process of modernization can be divided into two stages:
the first modernization and the second modernization, with the former characterized
by industrialization, urbanization, and democratization and the latter by knowl-
edge-based, information intensive, and greening. The process of modernization can
also be divided into two categories: the frontier process and that of catch up.



62 1 Introduction

Sixth, modernization is a transformation of civilization. The first modernization
realized the transformation from agricultural to industrial civilization while the
second modernization means the transformation from industrial to knowledge
civilization and from material to ecological civilization.

The connotation of modernization: Modernization is the civilization change and
international competition since the Industrial Revolution in the eighteenth century,
and includes the frontier process of the formation, development, transformation, and
international interaction of modern civilization; the compound process of the alterna-
tive occurring of innovation, selection, dissemination, and withdrawal of civilization
elements; and the international competition and international differentiation to catch
up with, reach, and maintain the world’s advanced level The countries that reached
and kept the world’s advanced level are advanced ones while others are not; two kinds
of countries can change the status of each other in some possibility.

The denotation of modernization: Modernization happens in different periods, at
different levels, in different fields, sectors, and aspects, covering the modern changes
of behavior, content, structure, organization, institution, and ideas of the civilization.

The duality of modernization: For one thing, seen from the perspective of
civilization change, every country will progress and has the chance to succeed
one after another; for another, seen from the perspective of international competi-
tion, only a few countries are able to reach and maintain the world’s advanced level.
In the past 300 years, the number of advanced countries accounted for less than
20% of the total of all the countries in the world while that of developing countries
exceeded 80%. In the past 50 years, about 5% of the developing countries have been
upgraded to advanced countries while about 10% of the advanced countries have
been downgraded to developing countries.

What’s Modernization Science?

Modernization science is about the modernization phenomenon, with roughly three

meanings:

First, the modernization science is the knowledge system concerning the facts,
features, and principles of the modernization phenomenon.

Second, the modernization science is the scientific research activity studying the
modernization phenomenon.

Third, the modernization science is the rational thought and method applied to the
modernization research.

Generally, the modernization science is a knowledge system and scientific
activity concerning the modernization phenomenon.

Figuratively, the modernization science or modernizations is an interdisciplinary
science that deals with modernization phenomenon including the world frontier and
national advancement since the eighteenth century, which involves the frontier
change of modern civilization and international competition, the principles and
methods of national advance.
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Structure of Modernization Science

The modernization science includes the modernization knowledge and moderniza-
tion studies. The modernization knowledge includes all kinds of theories and
experience concerning modernization, and the modernization studies involve the
research activities and methods of modernization science. The knowledge acquired
from modernization research does not belong to the modernization science before it
is tested and systematized. The modernization studies can be classified into the
basic, applied, and development research (policy research). The modernization
theories include the basic, applied, and other relevant theories.

Normally, the modernization science consists of seven parts: the general theory
(the core theory), the history of modernization, stage-specific modernization, level-
specific modernization, field-specific modernization, sector-specific modernization,
and modernization policies.

Characteristics of Modernization Science

The modernization science is a new member of the big family of sciences.

The modernization science is not only a cross-disciplinary, applied science but
also an integrated science.

The modernization science does not only cross with other sciences but also
involves the integrated application of them.

So far, there have been 16 key features of modernization science, such as being
cross-disciplinary, highly integrated, large-scaled, and strategically grand.

If the development study is a science about developing countries, then the modern-
ization science is a science about national advancement. Modernization science
focuses on how the advanced countries stay advanced, and how the developing
countries become advanced, and explains the world frontier of human civilization,
the process to reach it, and the principles and methods of national advance.

Paradigm of the Modernization Study

Purpose: to reveal the law of change in the frontiers of modern civilization and the
law of national advance, explain and provide approaches to reach the world frontier
and realize national prosperity, and satisfy people’s curiosity for modernization.

Object: the phenomenon of modernization. The science of modernization
focuses on and mainly studies the world frontiers of human civilization and the
process and behavior needed to reach the frontier since the eighteenth century and
the phenomena of national advance and international differentiation.

Content: the meaning, characteristics, and law of modernization, the principles
and approaches for national advance; and so on. It normally covers the process,
result, driving force and mode of modernization and the variation of behaviors,
structures, institutions and ideas at the frontier of civilization.
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Steps: There are seven steps: posing questions, conceptualizing, operationa-
lization, collecting materials, analyzing objectively, presenting results, and offering
recommendations, which can be followed in an orderly, cyclic, cross-cutting, or
selective way.

Requirements: specifying the purpose, defining the object and the content,
adopting scientific approaches, being objective and unbiased, and making complete
citations.

General Approaches of the Modernization Study

The methodology of the modernization research: positivism, interpretivism, and
realism. Generally, positive studies focus on the facts and principles of the modern-
ization phenomenon, the interpretive studies focus on the meaning of and relation-
ship between phenomena of modernization, while the realist studies provide the
choice and suggestions of the modernization phenomenon. Criticism and futurism
have great influence upon the studies.

Research approaches of natural and social sciences can be selectively adopted,
such as observation, survey, simulation, assumption, psychological analysis, statis-
tical analysis, quantitative analysis, qualitative analysis, model approach, theoreti-
cal analysis, comparative analysis, historical analysis, literature analysis, process
analysis, scenario analysis, and case studies.

Frontier analysis includes the identification, comparison, and variation analysis
of the world frontiers.

Process analysis includes the analysis on the stages, characteristics, contents,
principles, and results of the modernization process.

The Coordinate Analysis of the Modernization Study

The second modernization theory forms an approach to study and mark the devel-
opment of modernization by using the “modernization coordinates,” which is called
the “the coordinate analysis approach of modernization research” for short.

The coordinate system of modernization includes the timetable, the periodic
table, the coordinates, and the road map of civilization and modernization. The
coordinate system of civilization and modernization consists of horizontal and
vertical coordinates. The former may refer to the historical time or the time of
civilization, while the latter may refer to the level of civilization, modernization, or
the indicators of modernization.

The “civilization time” is a timescale marked according to the “frontier track” of
human civilization.

The variable analysis in the coordinate analysis: paradigm analysis, quantitative
analysis, time-series analysis, and cross-sectional analysis.

The result statement of the coordinate analysis: marking the quantitative mea-
sure, the time-series analysis, the cross-sectional analysis, the paradigm analysis,
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and the result of general process analysis in the coordinates of modernization, so as
to form the coordinate map and road map of modernization.

The selection of variables: Three factors should be taken into consideration: the
variable should be of academic or policy significance, it should be easy to be compared
and analyzed internationally, and the data and materials are available and continuous.

Variable types: qualitative and quantitative indicators, the increasing variable,
the decreasing variable, the transitional variable, the long-term fluctuating variable,
the random variable, the regional variable, the stable variable, and the saturation
variable.
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No rule, no success (Chinese proverb). There are both universals and diversity in
the modernization process, and here, we focus on its generality including general
rules, principles, features, and so on (Fig. 2.1).

2.1 Core Theory of General Modernization

Generally, world change occurs constantly and follows certain laws, while the
cognition of these laws is deepened gradually. Modernization is a type of change,
and the cognition of modernization laws also is deepened gradually. Currently, there
are different schools of modernization theories, which have different understandings
and explanations of modernization laws. This section deals with the core theory of
general modernization (Fig. 2.2). As so far, the consensus on the general moderni-
zation has not been achieved; hereinafter, the general theory of the second moderni-
zation theory has been taken as a replacement of the core theory of general
modernization (Table 2.1), and some contents of which come from other theories.

2.1.1 Operational Definitions

In the modernization science, there is no universal definition of modernization, but
there is a variety of operational definitions. These operational definitions each have
distinctive features and reflect some particular connotation and characteristics of
modernization and meet the needs of modernization research. Modernization
involves changes in all aspects of human civilization, while modernization research
is carried out step by step.

2.1.1.1 Basic Concepts of Modernization

Chapter 1 has discussed the three explanations (Table 1.1) and six theoretical
meanings (Table 1.2) of modernization in general. Operational definitions of
modernization can be raised according to the theoretical meanings and research
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Fig. 2.1 Positioning and structure of the general theory. Note: The general modernization refers
to the modernization in the world in general sense and not to any special one

G

Fig. 2.2 Core theory of general modernization (structural diagram). Source: RGCMS (2009,
2010), He (2010a, 2011)

needs. Because of such rich theoretical meanings and the various research needs,
the operational definitions are diversified.

(1) Operational Definitions of Modernization

Modernization may have a variety of operational definitions. Here are three of
them, which are closely correlated (Table 2.2). We may have an understanding of
their structures and interrelations through the general models of modernization
(structural model, conceptual model, and logical model).

There are more definitions to be introduced based on above three definitions. For
example, based on the definition 3 above, we can say that from the perspective of
national level, modernization refers to the world’s advanced level at present and the
process to reach or maintain this advanced level.

(2) General Models of Modernization

First, the structural model of modernization. In essence, modernization is a type
of civilization change which occurs at multiple levels such as contents and forms of
civilization, and international competition is also its main content (Fig. 2.3).
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Table 2.1
Aspect
Definition

Process

Result

Dynamics

Models

Core theory of general modernization (general theory of second modernization theory)
Basic contents

Modernization is an objective phenomenon since the Industrial Revolution in the
eighteenth century. First of all, it is a type of frontier change of human civilization,
a frontier process of the formation, development, and transition and international
interaction of modern civilization, and a composite process of alternate innovation,
selection, diffusion, and withdrawal of civilization elements. Second, it is an
international competition for catching up with, reaching, and maintaining the world’s
advanced level and international differentiation; while countries that reached and
maintained the world’s advanced level are advanced ones, and others are developing
ones; there is mobility from one type of country to another

Modernization is a historical process. Between the eighteenth century and the twenty-
first century, it could be divided into two stages: the first modernization, the
transformation from agricultural to industrial civilization and from traditional to
modern civilization; and the second modernization, the transformation from industrial
to knowledge civilization and from material to ecological civilization. The second
modernization is not the end of history, and there will still be new changes in the
future. The typical characteristics of the first modernization include industrialization,
urbanization, democratization, and rationalization, and the typical characteristics of
the second modernization include knowledgeablization, informatization, greening,
and globalization, at present. The first modernization is the foundation of the second
modernization, and the latter is partly the continuity and conversion of the former; the
coordinated development of the first and second modernization is the integrated
modernization. The modernization process has not only generality but also diversity
and follows ten basic principles

The outcomes of modernization include the formation of modernity, particularity, and
diversity; improved labor productivity and quality of life, social progress, political
democracy, cultural diversity, ecological change, and all-round human development;
international differentiation, national stratification, and side effects; and the change in
world frontier, international system, and national state. The main outcomes of the first
modernization are the formation of the first modernity, particularity, and diversity, and
its main features include industrialization, urbanization, democratization, social
welfare, and universal compulsory education; the side effects include environmental
pollution and so on. The main outcome of the second modernization is the formation of
the second modernity, particularity, and diversity, and its current features include
knowledge intensiveness, information intensiveness, innovation, environmental
friendliness, and universal higher education; the side effects include cybercrime
Driving forces of modernization include innovation, competition, adaptation,
exchange, national interests, market demand, etc. The driving mechanisms include
innovation drive, triple-innovation drive, two-wheel drive, associative action, four-
step hypercycle, composite interaction of three civilizations, innovation diffusion,
innovation spillover, competition drive, productivity function, etc. For different
stages, levels, fields, sectors, countries, paths, and models, the driving forces of
modernization differ in some content

Modernization has path diversity, model diversity, and path dependency, roughly
including three basic paths and over 50 models of element mix

Note: As no consensus on the general modernization has been achieved up to now, this book take
the general theory of the second modernization theory as a replacement of the core theory of
general modernization. Some ideas and contents of the general theory of second modernization
come from other theories such as the features and results of first (or classical) modernization
Source: RGCMS (2010), He (2010a, 2011)
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Table 2.2 Operational definitions of modernization

Item Operational definition Application
Definition 1 Modernization is a type of frontier change and Theoretical
international competition of human civilization since the analysis

Industrial Revolution in the eighteenth century. It is the

frontier process of the formation, development, and transition
and international interaction of modern civilization; the
composite process of alternate innovation, selection, diffusion,
and withdrawal of modernization elements; and the international
competition to catch up with, reach, and maintain the world’s
advanced level and the international differentiation thereof; in
which, countries that reached and maintained the world’s
advanced level are advanced countries, and others are developing
countries; there is mobility between the two groups of countries

Definition 2 Modernization is the intersection of civilization development, Quantitative
civilization transition, and international interaction since the assessment
eighteenth century

Definition 3 Modernization is the world frontier of modern civilization and the Policy analysis
process and act of reaching the world frontiers

Source: He (2010a, 2011)

The change in content of civilization includes the innovation, selection, diffusion,
and withdrawal of civilization elements that includes the behaviors, structures,
institutions, and ideas of civilization. The change in forms of civilization includes
the formation, development and transition, and international interaction of modern
civilization. The change of content occurs at microlevel and that of forms at
macrolevel, with the former being the foundation of the latter.

Second, conceptual model of modernization. The theoretical meanings of mod-
ernization involve a great many basic concepts, such as civilization development,
progress, adaptation and transition, and international interaction. There are no
standard definitions of them. Models of their relations can be established according
to their operational definitions (Table 2.3; Fig. 2.4).

Third, logical model of modernization. Modernization includes civilization
change and international competition; world frontier of human civilization and
the process and act of reaching the frontier; civilization development, civilization
transition, and international interaction; and the innovation, selection, diffusion,
and withdrawal of civilization elements. Logical relations exist among them
(Fig. 2.5).

(3) Generality of Modernization

In the eighteenth to the twenty-first centuries, modernization involves multiple
aspects. Generally, it has a starting point, early or late; it has the frontier which is
dynamic and diverse; it has a process which is nonlinear and involves multiple
paths; and it has outcomes which have both generality and diversity. As long as the
world is diversified, modernization will continue for a long time. Now, it is
impossible to figure out when it will end.
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Fig. 2.3 Structural model of modernization: changes at two levels and international competition.
Source: He (2011)

Table 2.3 Conceptual model of modernization
Item Main contents

Civilization progress means the change of civilization conducive to the
emancipation and improvement of productivity, social equity and justice, and
human liberation and development

Hypothesis 1

Positive adaptation of civilization means the adjustment of civilization that has no
adverse effects on the improvement of productivity, social progress, and all-round
human development

Hypothesis 2

Civilization transition means the transformation from agricultural to industrial
civilization, from industrial to knowledge civilization, and from material to
ecological civilization

Hypothesis 3

International interaction includes international cooperation, exchange,
competition, and conflicts, excluding international wars

Hypothesis 4

Civilization development = civilization progress + positive adaptation of
civilization (improved quality and level + expanded scale and scope)

Inferences 1

Inferences 2 Modernization ~ civilization development x civilization transition X

international interaction (change of international system and national status)
Source: RGCMS (2010)

According to the theoretical meanings and multifaceted examination of modern-
ization, modernization roughly has the following generalities:

First of all, modernization is not only a sort of civilization change but also the
civilization’ s competition. From the perspective of human civilization, moderniza-
tion is a sort of civilization change and is driven by human interests and the
advancement of science and technology. From the perspective of international
relations, modernization is the international competition between different
civilizations which are affected by national interests and the international environ-
ment. The two types of interests are sometimes consistent and sometimes in
contradiction.

Second, modernization is not only a world trend but also a social option. To
human civilization, modernization is historically inevitable and stands for the basic
direction of human civilization process, while to individuals and ethnic groups, it is
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Fig. 2.4 Conceptual model of modernization. Note: Modernization is the intersection of civiliza-
tion development, civilization transition, and international interaction. Source: RGCMS (2010)
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Fig. 2.5 Logical model of modernization. Source: RGCMS (2010)

a rational option which can be either accepted or rejected (Example 2.1). Choosing
modernization entails the participation in the international competition for modern-
ization, and rejecting it means to be left far behind the frontier of human
civilization.

Example 2.1 The Choice of the Amish in the United States

The United States is an advanced country. In 2000, there were some 200,000
Amish in the United States, living in more than 20 states. A small number of
Amish people also live in Canada. They are the descendants of immigrants
from Europe, they have maintained the traditions of agricultural society; they
neither use phones, nor watch TV, and take buses, but use buggies instead.
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Third, modernization involves multiple dimensions which highly overlap with
each other. Tt occurs at all levels of civilization and in all fields and aspects,
entailing analysis of such dimensions as time, space, field, and content; different
dimensions have different features, adding diversity to modernization. At the same
time, different dimensions of modernization are independent while overlapping and
interacting with each other.

Fourth, modernization should be analyzed at both national and international
level. At national level, modernization includes the development and transition of
national civilization. From the perspective of development and transition, each
country’s modernization is likely to advance and succeed, early or late. At interna-
tional level, modernization includes international interaction and the change of
international status. From the perspective of international interaction and competi-
tion, only a number of countries can reach and remain at the world frontier,
suggesting that the probability of national success is limited.

Fifth, modernization gives rise to not only civilization progress but also side
effects. On the one hand, modernization brings about the improvement of produc-
tivity and quality of life, social progress, and human development; on the other, it
gives rise to many side effects which differ from stage to stage. For example, the
side effects of the first modernization include environmental pollution, ecological
degradation, gaps between the rich and poor, recurrent economic crisis, etc., while
those of the second modernization include information divide, cybercrime and
international risk, and so on.

Sixth, modernization has both generality and diversity. They are the collections
of the general and individual features, respectively, and reflected at all levels and in
all fields of modernization, ranging from the process, outcome, and dynamics to
models of modernization and from the behavior, structure, and institution to ideas
of civilization (Fig. 2.6). They do not exclude each other, but emerge as two
objective laws.

Seventh, there is not only international convergence but also international
differentiation in modernization. International convergence includes the conver-
gence in terms of industrial structure, employment structure, educational structure,
government structure, infrastructure, and urbanization. International differentiation

K Individualities and Diversity \

~
Behavior | Structure Institution Ideas
Individuality, Generality Individuality,
Generality
J Process Outcome Dynamics Models
Individuality; \ J

Fig. 2.6 Generality and diversity of modernization. Source: RGCMS (2006, 2010)
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includes widening international gaps in economic efficiency and national income
per capita, international division of labor, and the diversification of social pattern
and cultural values, and so on. Differentiation and convergence arise in different
aspects.

Eighth, modernization cannot be done once and for all; not to advance is to go
back. An advanced country may be downgraded to a developing one, falling from
the world frontier, and a developing country may be upgraded to an advanced one,
rising to the world frontier (Example 2.2). In the process of modernization, both
stagnation and slow advancement lead to a downgraded status.

Example 2.2 Rise and Fall of the National Level and Status in the
International System

Between 1700 and 2005, Portugal was downgraded to a developing country
from an advanced one; Argentina was upgraded to an advanced country from
a developing one and then downgraded again to a developing country; both
the United States and Japan were upgraded to advanced countries. The
ranking is based on the GDP per capita (at PPP-based prices) (Maddison
2001).

1

11+
21

---0O--- Portugal
31p ---A--- Argentina
41} —&— Japan
sl —&—— United States
olr 1700 1820 1900 1950 1980 2000 2005
71 T T T T T T

Change of countries’ rankings between 1700 and 2005

2.1.1.2 Basic Scope of Modernization

Modernization is a sort of civilization change and international competition, but not
all changes of civilizations can be counted as modernization and also the interna-
tional competition.

(1) The Restrictive Conditions of Modernization

Generally, modernization has two restrictive conditions. First of all, it is the time,
which is since the eighteenth century. Second, it is the nature, which is advanced
and frontier. Only changes of civilization which accord with the restrictive
conditions can be regarded as modernization. In brief, the world frontier of
human civilization since the eighteenth century, the act and process of reaching
the frontier, and related civilization changes belong to modernization (Fig. 2.2).



2.1 Core Theory of General Modernization 75

(2) The Criteria of Modernization

The second modernization theory holds that the ultimate goal of human civilization
and modernization is to improve the quality of life (including people’s material and
cultural life) and help human beings liberate themselves and achieve all-round
development. Based on this goal, three criteria of modernization can be laid down,
i.e., productivity, social progress, and human development (Table 2.4).

The three criteria of modernization are qualitative and are fairly ambiguous
because there is no standard understanding of social equity and all-round human
development. For example, social equity is a vague concept. It includes the equity
in opportunity, process, outcome, etc. But it is very hard, or impossible, to achieve
equity in process and outcome at the same time. Since individuals differ consider-
ably in abilities, process equity will lead to outcome inequity and result equity to
process inequity. That is the so-called “equity paradox.” Different nations or
cultural models differ substantively from each other in the understanding of social
equity and all-round human development.

(3) The Basic Scope of Modernization

According to the theoretical meanings, two restrictive conditions and three criteria
of modernization, we can identify what belong to and what do not belong to
modernization and therefore define the basic scope of modernization (Table 2.5).

2.1.1.3 Basic Types of Modernization

There are many methods for defining the basic types of modernization. For exam-
ple, classification can be made according to the main denotation of modernization
(Fig. 2.7) or to the key elements and denotation of modernization (Table 2.6). Types
of modernization in different stages are different; for example, the four types of the
first modernization are innovative, follow-up, grafting, and learning modernization,
and the types of the second modernization are taking shape.

Table 2.4 Three criteria of modernization

Criteria Content Remark
Criterion 1  Conducive to the emancipation and improvement of Criterion of
productivity, without damaging the natural environment productivity

Criterion 2 Conducive to social equity and progress, without hindering  Criterion of social
economic development progress

Criterion 3 Conducive to the liberation and all-round development of  Criterion of human
human beings, without undermining social harmony development

Note: This table provides the criteria of the second modernization. Because there was absence of
ecological awareness before the 1960s, the three criteria of the first modernization are being
conducive to the emancipation and improvement of productivity, to social equity and progress, and
to the liberation and development of human beings

Source: RGCMS (2010)



76 2 General Theory

Table 2.5 Basic scope of modernization

No. Civilization changes in the scope of Civilization changes not in the scope of
modernization modernization
1 World frontier and the process of Civilization changes prior to the eighteenth

reaching it since the eighteenth century  century

2 Transition from agricultural to industrial Traditional changes in traditional agricultural
civilization since the eighteenth century civilization since the eighteenth century

3 Transition from industrial to knowledge Traditional changes in hunting and gathering
civilization since the twentieth century  culture since the eighteenth century

4 Civilization developments during the Civilization degeneration since the eighteenth
above process century
5  Forward civilization adaptation during Backward civilization adaptation (adverse to
the above process human development) since the eighteenth
century
6  International interaction during the above Antimodernization since the eighteenth century
process
Stage-specific Modernization Denotation of Modernization
First Modernization
Second Modernization 1
Field-specific Modernization A type of civilization Level-specific Modernization

. ag change and international 5 5
Economy, Society, Politics chang o N ‘World, International, National
competition since about

Culture, Environment, Human

18 century Regional, organizational,

Individual
Sector-specific Modernization, etc.

Agriculture, Industry, Education

K Science, Technology, National Defense,
etc.

Fig. 2.7 Connotation and denotation of modernization. Note: By connotation, modernization is a
type of civilization change and international competition. Its denotation includes modernization of
different stages, levels, fields, sectors, and aspects, as well as of civilization behavior, structure,
institution, and ideas

2.1.2 General Process

The general process refers to the process of the modernization in the world, which is
based on the national modernization around the world, but not refers to any special
country at all. The analysis of modernization process includes that of the types,
phases, characteristics, contents, and principles concerning the process (Fig. 1.18),
and result, dynamics, and models of the process could be discussed separately.
Generally, the process of modernization can be roughly divided into two types
according to the theoretical meanings and practical experience of modernization.
One type is the frontier trajectory of modernization process, which can be called the
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Table 2.6 Basic types of modernization
No. Classified by Type of modernization

1 Starting time First-initiated modernization, later-coming modernization

2 Source of Endogenous or exogenous modernization, innovative or learning
knowledge modernization, follow-up modernization, etc.

3 Main feature Active or reactive modernization, market-oriented or planning-

commanded modernization, leading or catch-up modernization, etc.

4 Geographic Modernization of East Asia, Middle East, Eastern Europe, Latin America,
region Africa, etc.

5 Civilization Modernization of civilization behavior, structure, institution, idea, etc.
element

6  Object of study Stage-specific modernization, level-specific modernization, field-specific
modernization, sector-specific modernization, special modernization, etc.

Source: RGCMS (2010)

frontier process of modernization. Another type is the process of catching up with
the world frontier, which can be called the catch-up process of modernization. The
two types of processes are not only interconnected but also different from each
other and, what is more, they interact with each other. The two processes may
promote each other in the context of fair trade but may conflict with or even restrain
each other in the case of unfair trade.

2.1.2.1 Main Stages of Modernization Process

Modernization is one type of changes of human civilization since about eighteenth
century, and the stage division of the modernization and civilization should be
coordinated with each other. The main stages of the frontier process and the catch-
up process of modernization are different from each other.

(1) Main Stages of the Frontier Process of Human Civilization

According to the second modernization theory (He 1999), the stages of the frontier
trajectories of human civilization include four ages (tool-making, agricultural,
industrial, and knowledge age) from the origin of human beings to the end of
twenty-first century, and each age includes four phases (the start, developing,
mature, and transition phase). The frontier process of human civilization includes
the four eras and 16 phases (Table 2.7), and each age and phase has different
structure of social productivity (Table 2.8).

Countries differ from each other in the process of human civilization. Taking the
four ages of civilization as horizontal axis and the level of social development as the
vertical axis, we can get the coordinates of the frontier trajectories of human
civilization and modernization (Fig. 2.8). Every country or region can find its
position in the coordinates according to their level and phase of developing, and
some countries will see that the different regions in the different position (phase),
such as the situation of People’s Republic of China (Example 2.3).
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Table 2.7 Periodic table of the frontier trajectories of human civilization and modernization

process
Stages

Tool-
making age

Start phase

Developing
phase

Mature
phase

Transition
phase

Agricultural
age

Start phase

Developing
phase
Mature
phase

Transition
phase

Industrial
age
Start phase

Developing
phase

Mature
phase

Transition

phase

Knowledge
age

a

Chronology

ca.
2.5 m-5,500
years ago

ca.
2.5m-0.2m
years ago

ca.
0.2m—-0.04m
years ago

ca.
0.04m-0.01m
years ago

ca.
0.01m-5,500
years ago

ca. 3500
BCE—AD 1763

ca. 3500
BCE-500 BCE

ca. 500
BCE—AD 618

ca. AD
618-1500

ca.
1500-1763

ca.
1763-1970
ca.
1763-1870

ca.
1870-1913

ca.
1914-1945

ca.

1946-1970

ca.
1970-2100

Time
span

2.5m
years

2.3m
years

0.16m
years

0.03m
years

5,000
years

5,260
years

3,000
years

1,100
years

900
years

260
years

210
years

110
years

40
years

30
years

20

years

130
years

Main characteristics

Primitive culture,
economy, society

Early of Paleolithic
Age, hunting, and
gathering

Middle of Paleolithic
Age, consanguineous
clans

Late of Paleolithic
Age, matrilineal
society

Neolithic Age,
horticulture,
patrilineal society
Agricultural
civilization, economy,
society

Ancient civilization,
planting and breeding,
slave system
Classical civilization,
feudal system
Thriving of oriental
civilization, European
Middle Ages

Rise of European
civilization, spread of
renaissance

Industrial civilization,
economy, society
First Industrial
Revolution,
mechanization
Second Industrial
Revolution,
electrification

Family mechanization
and electrification,
mixed economy
Third Industrial
Revolution,
automation, electronic
computer

Knowledge
civilization, economy,
society

Annotation

Emergence of human beings,
socialization

Birth of civilization,
agriculturalization

First modernization,
industrialization, urbanization,
democratization,
deagriculturalization

Second modernization,
knowledge intensive,
ecologization, suburbanization,
deindustrialization

(continued)
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Table 2.7 (continued)

Stages Chronology® Time Main characteristics Annotation
span
Start phase  ca. 20 First Information
1970-1992 years  Revolution, personal

computer, knowledge
based

Developing  ca. 30 Second Information

phase 1992-2020 years  Revolution,
networking,
greenization

Mature ca. 30 Biological design and

phase 2020-2050 years  cloning, new
biological revolution

Transition ca. 50 New carrier vehicles,

phase 2050-2100 years  new physical

revolution

“The stages are defined based on the level and characteristics of the frontier trajectory of human
civilization and modernization process; nations and countries do not develop on a synchronous basis
Source: He (1999)

Example 2.3 Yangtze River Model of Human Civilization and Modern-
ization Process

Many historians compare human history to a long river. The Yangtze River is
the third longest river in the world. It flows for about 6,300 km from the glaciers
on the Tibetan Plateau in the west and empties into the East China Sea at
Shanghai. The Yangtze drains an area of some 1.81 million square kilometers,
and its river basin which includes 12 regions is home to about 517 million
Chinese people (figure of 2006). Based on the studies we have made since
2000 about the civilization and the spatial distribution of modernization in the
Yangtze River Valley, we have found the temporal and spatial convergence
between civilization and modernization process (He 2003).

In the upper reaches of the Yangtze River, agriculture covers most regions,
and some regions still have the characteristics of primitive societies. For example,
about 40,000 Moso people lived in the border areas of Yunnan and Sichuan
provinces; they preserved the lifestyle of a “matriarchal society” which is close to
that in late Paleolithic period some 10,000 years ago. Besides, some ethnic
minorities living in the mountainous areas in southern Yunnan such as Bulang,
Jino, Lahu, and Hani still had a slash-and-burn lifestyle which is close to people’s
life in the Neolithic period about 6,000 years ago.

The middle reaches of the Yangtze River are mostly rural areas where
peasant economy, agricultural society, and agricultural civilization are domi-
nant. For example, in 2006, 61% of the population of Hunan province lived in
rural areas, and 54% of the labor force engaged in agricultural production.

In the lower reaches of the Yangtze River, there are many cities in
southern Jiangsu province which have the features of industrial societies;
industrial civilization is dominant there. In 2006, the proportion of agricul-
tural labor fell to 28%, and urbanization rate reached 52% in Jiangsu.

(continued)
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Table 2.8 Stages in the frontier trajectory of human civilization and estimated structures of
productivity

Stages in the frontier trajectory Labor distribution in frontier countries and regions (%)

of human civilization

Stages Period of time Hunting and Agriculture Industries General Knowledge
(approximately)  gathering services  industries

Tool Age Birth of
humans—3500 Bc

Start stage 2.5 million 100 - - - -
BCc—200000 BC

Developing 200000 Bc—40000 100 - - - -

stage BC

Mature stage 40000 Bc—10000 98 - - 1 1
BC

Transition 10000 Bc-3500 95 2 1 1 1

stage BC

Agricultural 3500 Bc—aDp 1763

Age

Start stage 3500 Bc—500 B 90 6 1 2 1

Developing 500 Bc—aD 618 45 50 1 2 2

stage

Mature stage AD 618-1500 5 88 2 3 2

Transition  Ap 1500-1763 - 90 2 6 2

stage

Industrial 1763-1970

Age

Start stage ~ 1763-1870 - 80 10 8 2

Developing 1870-1913 - 50 30 16 4

stage

Mature stage 1914-1945 - 30 40 20 10

Transition 1946-1970 - 10 50 20 20

stage

Knowledge 1970-2100

Age

Start stage ~ 1970-1992 - 8 32 30 30

Developing  1992-2020 - 5 25 25 45

stage

Mature stage 2020-2050 - 2 18 20 60

Transition 2050-2100 - 1 16 18 65

stage

Note: Labor distribution in frontier countries and regions, roughly the employment structure at the
starting of different stages, indicates the world’s advanced level of development at that time.
Agriculture includes crop farming and animal husbandry. Knowledge industries refer to knowl-
edge-intensive industries including the production and dissemination of knowledge and knowl-
edge-based services. The data on labor distribution in the Tool Age are estimates; those on labor
distribution in the late period of Knowledge Age are forecasts; those on labor distribution in the
initial periods of the Agricultural Age, the Industrial Age, and the Knowledge Age are simulated
figures of countries at different development stages. The symbol “—” indicates “zero” or “approx-
imately zero”

Source: He (2003), RGCMS (2006)
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Fig. 2.8 Coordinates of the frontier trajectories of human civilization and modernization process.
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M, and T refer to the start, developing, mature, and transition phase, respectively. The time of
civilization is based on the frontier trajectory of human civilization; time span is just a relative
criterion. Civilization development is asynchronous among different countries and regions.
Source: He (2003)

In the Yangtze River estuary, Shanghai is developing a knowledge-based
economy and walking toward a knowledge society. Since 1990, the city has seen
the decline in the proportion of industrial labor and the increase in the percentage
of labor for the service sector. The proportion of service labor reached 54% in
2006. Now, Shanghai is going through the changes from modernization to
postmodernization just as advanced countries have experienced since 1970.

The Yangtze River Valley has its cultural diversity. According to China
Statistical Yearbook, 35 ethnic minorities of the 56 ethnic groups in China
live in the 12 regions in the Yangtze River Basin; every ethnic group has its
own culture, so there are diverse cultures in the areas. Development is uneven
in different sections of the Yangtze River. For instance, in the middle reaches,

(continued)
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there are both rural areas and large- and medium-sized cities, so such areas
have the characteristics of agricultural and industrial civilization, displaying
the diversity of civilization.

To conclude, in 2006, the upper, middle, and lower reaches and estuary of the
Yangtze River respectively showed the typical features of the four stages in the
evolution of human society; they are primitive, agricultural, industrial, and
knowledge societies. It is just like the history flows along the river. Such a
phenomenon can be regarded as a case of “river of human history” or a
microcosm of social evolution; briefly, it is called the Yangtze River model of
human civilization and modernization process (Fig. 3.12). The model turns the
temporal structure of the frontier trajectories of civilization and modernization
process into a spatial structure, leading to the temporal and spatial convergence
of civilization development and modernization process.
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B
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Yangtze River model of human civilization and modernization process. (a) The regional
features of the Yangtze River Valley in 2006. (b) The Yangtze River model of the human
civilization process. Note: The upper reaches of YRV include the six regions of Qinghai (QH),
Tibet (TB), Yunnan (YN), Sichuan (SC), Chongqing (CQ), and Guizhou (GZ); its middle
reaches comprise the four regions of Hubei (HB), Hunan (HN), Jiangxi (JX), and Anhui (AH)
(partial), while its lower reaches include the two regions of Jiangsu (JS) and Shanghai (SH). The
most parts of Anhui belong to the lower reaches. Shanghai lies near the estuary of the river. The
first modernization refers to the shift from agricultural to industrial society; the second moderni-
zation refers to the shift from industrial to knowledge society.

Source: He (2003, 2010)

The frontier process of civilization is not linear. Although productivity has been
increasing during the process, several shifts have occurred in the direction and
productivity structure. Thus, civilization process has been on an upward spiral. Taking
productivity structure as the horizontal axis, productivity level as the vertical axis, and
the frontier trajectories of human civilization and modernization process as variables,
we can draw a road map of such frontier trajectories (Fig. 2.9). Every country and
region can find its position in the road map.

Productivity Level
A

Civilization Process Knowledge Civilization & Age

Knowledge Economy & Society

Second Modernization
Knowledge Revolution

Industrial Civilization & Age
Industrial Economy & Society

Industrial Revolution First Modernization

Agricultural Civilization & Age

Agricultural Economy & Society

Agricultural Revolution
Primitive Culture & Tool Age

1O Primitive Economy & Society
Tool Making Revolution

Birth of Humankind

»
>

Productivity Structure

Fig. 2.9 Road map of the frontier trajectories of human civilization and modernization process.
Note: The central axis of human civilization has experienced three shifts, giving rise to four ages
which have distinctive structures of civilization. The vertical axis represents productivity level,
and the horizontal one represents productivity structure. The horizontal scale is the ratio of labor in
agriculture to that in hunting and gathering in the Tool Age, the ratio of labor in hunting and



84

2 General Theory

Table 2.9 Stages of the frontier process of modernization

Item First modernization Second modernization

Duration Approximately 1763-1970 Approximately 1970-2100

Content Transition from agricultural to industrial ~ Transition from industrial to knowledge
civilization and from traditional to modern civilization and from material to
civilization ecological civilization
Transition from agricultural to industrial ~ Transition from industrial to knowledge
society, from agricultural to industrial society, from industrial to knowledge
economy, from agricultural to industrial ~ economy, from industrial to knowledge
politics, and from agricultural to industrial politics, from industrial to knowledge
culture culture, and from material to ecological

culture
Period Start, development, mature, and transition Start, development, mature, and transition
Wave Mechanization, electrification, and Informatization, bionics, and experiencing

automation
Source: RGCMS (2010)

(2) Main Stages of the Frontier Process of Modernization

The frontier process of modernization is just the frontier trajectory of the moderni-
zation process. We have discussed the main stages of the frontier trajectory of the
civilization process (Table 2.7). Summarily, the frontier process of modernization
includes two major stages, eight phases, and six waves (Table 2.9).

First, two major stages of the frontier process. During the eighteenth to twenty-
first centuries, the frontier process of modernization includes the first modernization
and the second modernization.

Second, eight phases of the frontier process. Divided according to industrial and
employment structures, both the first modernization and the second modernization
include four phases, namely, start, developing, mature, and transition (Example 2.4).

Example 2.4 Stages of National Modernization in 2005

In 2005, among 131 countries, 28 countries were in the second moderni-
zation; of them, eight countries including the USA were in the development
phase of the second modernization, and 20 countries including Japan were in
the start phase. Ninety countries were in the first modernization; of them, 12
countries including Czech were in the transition phase of the first moderniza-
tion, 31 countries including China were in the mature phase, 28 countries
including India were in the development phase, 19 countries including Laos
were in the start phase, and 13 countries including Burundi remained tradi-
tional agricultural societies, with some ethnic groups still living in a primitive

Fig. 2.9 (Continued) gathering to that in agriculture in the Agriculture Age, the ratio of labor in
industries to that in agriculture in the Industrial Age, and the ratio of labor in material industries to
that in knowledge-based industries in the Knowledge Age. The circles represent tool-making
revolution, agricultural revolution, industrial revolution, and knowledge revolution (including
information and ecological revolutions), respectively. Source: He (2003)
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society. The features of 2005 reflected the historical footsteps of the frontier
process of modernization.
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Stages of national modernization in 2005. Note: P, A, I, and K refer to primitive, agricul-
tural, industrial, and knowledge, respectively. S, D, M, and T refer to the start, developing,
mature, and transition phase, respectively. The civilization time was the time based on the
track of the forerunner of the civilization process. Source: RGCMS 2008)

Third, six waves of the frontier process. According to the contents of economic
and social modernization, the frontier process of modernization includes six waves
(Table 2.9 and Table 3.6); the first four waves are the frontier trajectory of the
modernization process, and the last two waves (the fifth and sixth waves) are just
forecasts. The first modernization includes three waves, and the second moderniza-
tion is expected to experience three waves as well.

(3) Main Stages of the Catch-Up Process of Modernization
The catch-up process of modernization is the process where developing countries
catch up with the world frontier. The stages of the catch-up process in different
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Table 2.10 Paths of the catch-up process of modernization

Path Main stage Annotation

Follow-up  First modernization and second First and second modernization take place

path modernization one after another

Catch-up First modernization and integrated Integrated modernization is coordinated

path modernization development of the first and second
modernization

Restricted  First modernization, integrated Integrated modernization is inserted

catch-up modernization, and second between the first and second modernization

path modernization

Restricted  Integrated modernization and second Appropriate for countries which started

catch-up modernization modernization after 1980

path

countries may overlap or differ to some degree. They are closely related to the
starting time and level of national modernization and with the time span of the
frontier process.

First, main stages of the catch-up process. The main stages basically accord with
the frontier process, but there are roughly four catch-up paths. The first is the
follow-up path; the second is the catch-up path; the third and fourth are restricted
catch-up paths (Table 2.10).

Second, eight phases of the catch-up process. The eight phases of the frontier
process are defined according to industrial and employment structures. The change
of industrial and employment structures is gradual, generally without progress by
leaps and bounds. These phases also apply to the catch-up process. The major stages
of the catch-up process may be different from the frontier process, but the eight
phases are essentially consistent.

Third, the waves of the catch-up process are, sometimes, unnoticeable. The six
waves of the frontier process are noticeable. In the catch-up process, the contents of
the six waves are essential, which can be advanced one after another or at the same
time in a mixed way. For example, countries which started modernization in 1960
need not achieve mechanization first and then electrification, but instead advance
mechanization, electrification, and automation at the same time; when the three
waves are fused, the manifestation will be unnoticeable. Other waves can be
advanced in the same way.

Fusion of two waves: Mechanization and electrification, or automation and
informatization, go hand in hand.

Fusion of three waves: Mechanization, electrification, and automation or electri-
fication, automation, and informatization go hand in hand.

Fusion of four waves: Mechanization, electrification, automation, and
informatization go hand in hand.

The fusion of waves is related to the start time, progress, and world frontier of
national modernization (Fig. 2.10) and to the stages of national modernization. For
example, the fusion of four waves is equal to the coordinated development of the
first and second modernization, namely, integrated modernization.
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Started in the 19 L P . . Lo
Century Mechanization Electrification Automation Informatization Four Waves
Started in 1900 Mechanization + Electrification > Automation >> lnformatization> >si0n of Two Waves
Started in 1960 > Mechanization + Electrification + Automation >> Informatizutior> %ion of Three Waves

Started in 1980

Mechanization + Electrification + Automation + Informatization >sion of Four Waves

Fig. 2.10 Fusion of waves in the catch-up process of modernization. Note: Fusion of waves
means that two or more than two waves advance at the same time instead of occurring one after
another in an orderly manner

2.1.2.2 Main Characteristics of Modernization Process
Features of modernization process can be understood from different perspectives
and at different levels.

(1) General Features of the Frontier Process

The world frontier in the process of modernization is, in some fields and aspects,
unitary, while in other fields and aspects, diversified. The frontier process of
modernization has not only generality but also diversity. China Modernization
Report 2010 summarizes its about 22 features (Table 2.11). Sometimes, features
of the frontier process may represent those of the modernization process.

(2) General Features of the Catch-Up Process
First of all, generally, the features of the frontier process also apply to the catch-up
process.

Second, there are differences between the catch-up process and the frontier
process in time, technology, level, etc., and the two processes interact with each
other. The catch-up process has about 12 features of its own (Table 2.12).

Third, features of the catch-up process in relation to the frontier process. For
example, it cannot leap over a historical stage; it may choose a development path and
fuse the contents of different stages; it may skip a technological stage, fuse techno-
logical waves, and choose technology; and it may reduce the time, social, ecological,
and opportunity costs, but can hardly reduce the economic cost (Table 2.13).

(3) Main Features of Two Major Stages
Between the eighteenth and twenty-first centuries, the frontier process of moderni-
zation can be divided into two major stages: the first and second modernization.
They differ from each other in main contents, main features, and features of
different fields (Table 2.14).

First, the main features of the first modernization (until 1970). They include, for
example, industrialization, urbanization, democratization, bureaucratization, institu-
tionalization, rationalization, secularization, mechanization, electrification, automation,
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Table 2.11 Characteristics of the frontier process of modernization

No.

1

10

14

15

16

17

18

20

21

22

Feature
Long-term
Stage-specific
Asynchronous
Unbalanced
Predictable
Optional
Multipath
Path
dependency
Global

Interactive

Competitive

Risky
Reversible
Systematic
Composite
Two-sided
Revolutionary
Innovative
Progressive
Adaptable
Conflicting

Side effects

Exemplary phenomena or explanation

A long-term process. Modernization has continued to the twenty-first
century from the eighteenth century, and there will be new changes in the
twenty-second century

A process with stages. Modernization in the eighteenth to twenty-first
centuries is divided into two stages, first and second modernization

A process of asynchrony. Modernization in different countries and fields is
asynchronous

An unbalanced process. Different countries and fields differ in the level of
modernization

A predictable process. The process of modernization follows certain patterns
and is partly predictable

An optional process. Some world frontiers are diversified, frontiers and paths
of which are optional

A multipath process. Paths to world frontiers are sometimes unitary and
sometimes diversified

A process of path dependency. The selection of paths for modernization is
subject to national objective conditions and international environment

A global process. It originated in Western Europe and gradually spread to
other parts of the world

An internationally interactive process. Different countries’ modernization,
frontier process, and catch-up process interact with each other

A process of international competition. It includes international competition
for reaching and maintaining the world’s advanced level of development and
transformation

A process involving risks. For example, an advanced country may be
downgraded to a developing one

A process that may suspend or reverse. It may suspend, discontinue, or
reverse for a short period

A systematic process. Modernization in different fields and aspects interacts
with each other

A composite process. It includes the innovation, selection, diffusion, and
withdrawal in six fields such as economy

A process with not only general but also individual characteristics. It has
general and diverse characteristics in stage, content, and feature

A revolutionary change. It compares to the transition from primitive culture
to agricultural civilization

A process comprising innovation. Innovation is the source and powerhouse
of modernization

A process comprising progress. It includes the improvement of productivity
and quality of life, all-round human development, etc.

A process comprising adaptation. It has not only progress but also adaptable
changes such as the change of family size

A process comprising multiple conflicts, such as the conflict between
tradition and modernity and conflict of interests

A process with side effects. There are different side effects in different
stages, such as environmental pollution and widening gaps between the rich
and poor

Source: RGCMS (2010)
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Table 2.12 Characteristics of the catch-up process of modernization

No. Feature

1 Unequal

2 Unstable

3 Contradictory
4 Diversified

5  Goal-oriented
6  Passive

7  Initiative

8  Pioneering

9  Learning

10 Integrative

11 Leaping

12 Challenging

Exemplary phenomena or explanation

An internationally unequal process. Advanced countries are at an advantage
and powerful position, while developing ones are at a disadvantage weak one
An unstable process. Fast transition of civilization may evoke varieties of
social and economic conflicts

A process full of contradictions. There is the need to constantly make a
choice between catching up with frontiers and social stability

A process that is more diversified still. The catch-up process surpasses the
frontier process in diversity

A goal-oriented process, usually targeted at world frontiers and the world’s
advanced level

A process comprising passive changes, for example, passively accepting
international rules made by advanced countries

A process comprising initiative choice. A country may choose a path, model,
and technology according to its own features

A process comprising local innovation. A country may make path innovation
according to its own features

A process of borrowing international experience. Experience of foregoers
can be used as reference

A process comprising content integration and stage fusion. A country may
experience several waves at the same time

A process in which it is possible to skip a technological stage, for example,
entering the era of combustion engine age by leaping over the era of steam
engine

A process with restricted potentials for upgrading. There is an approximately
5% probability that a developing country catches up with the world frontier

Source: RGCMS (2010)

Table 2.13 A comparison of features between the catch-up process and the frontier process

Item Features of the frontier process Features of the catch-up process

Historical May not leap over, two major May not leap over, paths may be chosen and

stage stages and eight phases stages fused

Technological May not leap over, six May leap over, technological waves may be

stage technological waves fused and technology chosen

Time cost Differ from one country to May be lowered, time taken may be shortened
another

Economic cost Cost for economic transition,  Can hardly be lowered, technology can be
economic cycle, and innovation imported, cost for purchasing intellectual

property
Social cost Cost for social transition and ~ May be lowered, substantive mistakes may be
social mobilization avoided or reduced
Ecological Environmental pollution and May be lowered, an environmentally friendly
cost ecological degradation path may be chosen
Opportunity Differ from one country to May be lowered, international experience may
cost another, cost for path choice be used as reference to reduce policy cost

Note: The fusion of stages refers to the phenomenon that the contents of two stages are fused into

one stage

Source: RGCMS (2010)
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Table 2.14 Main features of the first and second modernization

Item First modernization Second modernization

Time span Approximately 1763-1970 Approximately 1970-2100

Comprehensive Industrialization, urbanization, Knowledgeablization, informatization,
democratization, and social welfare  greening, and globalization

Economy Industrialization, marketization, Knowledgeablization,
standardization, and ecologicalization, globalization, and
deagriculturalization deindustrialization

Society Urbanization, social welfare, Informatization, suburbanization,
mobilization, and universal greening, and universal higher
compulsory education education

Politics Democratization, rule of law, Knowledgeablization,
bureaucratization, centralization, and internationalization, decentralization,
institutionalization and individuation

Culture Secularization, rationalization, Diversification, networking,
popularization, and material value industrialization, and the quality of life

Environment Economism, conquest of nature, and, Environmental protection, mutualism,
ecological damage and economic growth while ensuring

environmental protection
Human Opening, equalization, sense of Lifelong learning, individuation, sense

Side effects

Other

achievement, and personal values
Environmental pollution,
differentiation between the rich and
poor, etc.

Some traditional values continue to
exist and function

of happiness, and self-realization
Cybercrime, information divide, etc.

Some traditional values continue to
exist and function

Note: The environment refers to the natural environment here. The features of the second moderni-
zation are ones that appeared in and before 2005; there will be new development in the future
Source: RGCMS (2010)

standardization, specialization, marketization, centralization, social differentiation and
integration, mobilization, social welfare, high efficiency, deagriculturalization (lowered
percentage of agriculture), modern science and energy, public communication, and
universal compulsory education, with side effects including environmental pollution
and differentiation between the rich and poor, etc.

Second, the main features of the second modernization (until 2005). They
include, for example, knowledgeablization (knowledge intensive), informatization
(information intensive), service orientation, networking, digitalization, intelligen-
tization, globalization, innovation, individuation, diversification, decentralization,
greening, ecologicalization, dematerialization (lowered material and energy inten-
sity), deindustrialization (lowered percentage of industry), suburbanization,
urban—rural balance, lifelong learning, and universal higher education, with side
effects including cybercrime and information divide, etc.

Third, the relation between two modernizations. The first modernization is the
foundation of the second modernization. The second modernization is the continuity
and development of the first modernization in some aspects such as democratization,
rationalization, and scientific and technological advance; in some aspects, it is the
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“reversion” or transition of the first modernization, for example, from industrializa-
tion to deindustrialization, from centralization to decentralization, and from ecolog-
ical destruction to environmental protection; and in some aspects, it is innovation,
for example, knowledgeablization, informatization, and networking.

2.1.2.3 Contents and Principles of Modernization Process
Modernization is a sort of civilization change and international competition,
including the changes of civilization contents, civilization forms, and international
systems. The process of modernization includes the modernization of civilization’s
contents and forms and the change of international systems. Relatively speaking,
civilization contents are at microlevel, while civilization forms and international
systems are at macrolevel; the microprocess is the important foundation of the
macroprocess, while the latter is the concentrated reflection of the former.

The basic principles of the modernization process include not only the main
mechanisms and fundamental principles for changes in civilization’s contents,
forms, and international systems but also their driving forces and models. The
analysis of driving forces and models will be discussed later. The civilization
change and international competition involve the change of civilization in all fields,
including economic, social, political, cultural, ecological, and human fields. The
change in different fields will be specially treated in Chap. 6.

(1) Main Mechanism of the Modernization of Civilization Contents

The modernization of civilization contents is an essential part of the modernization
process. Civilization contents include all sorts of civilization elements, such
as behavior, structure, institutions, and ideas. Generally, the modernization of
civilization contents is a composite process of the alternate innovation, selection,
diffusion, and withdrawal of civilization elements; it includes the two-way circula-
tion of the innovation, selection, and diffusion of civilization elements and the
reversible withdrawal of civilization elements, which together form a hypercycle
(Fig. 2.11). The prominent feature of these processes is diversity.

7 N
N S

Fig. 2.11 Hypercycle model of civilization content modernization (four-step hypercycle).
Source: RGCMS (2010)
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Idea Innovation, Innovation of Element Mix

Fig. 2.12 Main paths of civilization element innovation. Source: RGCMS (2010)

New Products, Processes, Methods and Skills

Significant Changes in Technology Technology Innovation

Innovation of Technological Element Mix

Fig. 2.13 Main paths of technology innovation. Source: RGCMS (2010)

First of all, innovation of civilization elements is of diversity (Fig. 2.12). The
innovation of civilization elements is a form and path of the modernization of civiliza-
tion contents. It has a diversity of forms and paths, for example, behavioral innovation,
lifestyle innovation, component innovation, structural innovation, institutional
innovation, idea innovation, and innovation of civilization element mix. Component
innovation, where the word “component” refers to a structural unit corresponding to a
structure, including objects and knowledge, embraces object innovation (technology
innovation), knowledge innovation, etc. On element innovation, the technology
innovation, knowledge innovation, institutional innovation, and conceptual innovation
play a very prominent role, entailing an intensive discussion.

Paths of technology innovation (Fig. 2.13). Technology innovation is a form and
path of the innovation of civilization elements and the modernization of civilization
contents. Generally, technology innovation is a process in which a technological
invention is first successfully commercially used and acquires commercial profits.
There are many types of technologies, for example, solidified technology, indepen-
dent methods, and know-how. Different types of technology innovation have
different characters.

Paths of knowledge innovation (Fig. 2.14). Knowledge innovation is a form and
path of the innovation of civilization elements and the modernization of civilization
contents. Generally, knowledge innovation is the discovery, invention, creation, or
application of some new knowledge for the first time in the world (He and Zhang
2001). There are many types of knowledge, for example, scientific knowledge,
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Scientific Discovery, Technological Invention

Knowledge Creation, First Application of New Knowledge, Knowledge Innovation

Innovation ofKnowledge Element Mix

Fig. 2.14 Main paths of knowledge innovation. Source: RGCMS (2010)
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Fig. 2.15 Main paths of institutional innovation. Source: RGCMS (2010)

Innovation of Theories, Philosophy and Thoughts

Innovation of Outlook on Values and Life
Idea Innovation

Innovation of Outlook on the World and Development

Innovation of Conceptual Element Mix

Fig. 2.16 Main paths of idea innovation. Source: RGCMS (2010)

technical knowledge, social knowledge, cultural knowledge, integrated knowledge,
coded knowledge, and noncoded knowledge (implied knowledge); innovation in
different types of knowledge has different features.

Paths of institutional innovation (Fig. 2.15). Institutional innovation is a form and
path of the innovation of civilization elements and the modernization of civilization
contents. Generally, institutional innovation is to establish a new institution which
appears in the world for the first time. There are many types of institutions,
for example, political, economic, social, cultural, and environmental institutions;
innovation in different types of innovation has different features.

Paths of idea innovation (Fig. 2.16). Idea innovation is a form and path of the
innovation of civilization elements and the modernization of civilization contents.
Generally, idea innovation is to raise a new concept which appears in the world for
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Individual Choice: Civil rights, Individual Preference

Fig. 2.17 Main paths of civilization element selection. Source: RGCMS (2010)

Spreading, Learning

Exchanges, Cooperation Diffusion of Elements

Trade, Competition

Fig. 2.18 Main paths of civilization element diffusion. Source: RGCMS (2010)

Loss, Abandonment

Inheritance, Heritage Protection Withdrawal of Elements

Transformation, Upgrading

Fig. 2.19 Main paths of civilization element withdrawal. Source: RGCMS (2010)

the first time. There are many types of ideas, for example, political, economic,
social, cultural, environment, and life concepts; innovation in different types of
concepts has different features.

Second, the selection of elements is of diversity (Fig. 2.17). The selection of
elements is an important part and form of the modernization of civilization
contents.

Third, the diffusion of elements is of diversity (Fig. 2.18). The diffusion of
elements is a form and path of the modernization of civilization contents.

Fourth, the withdrawal of elements is of diversity (Fig. 2.19). The withdrawal of
elements is a form and path of the modernization of civilization contents.

(2) Main Mechanisms of the Modernization of Civilization Forms
Modernization of civilization forms is an essential part of the modernization
process. Generally, it is a composite process of the formation, development,
transition, and international interaction of modern civilization, with each aspect
having a diversity of paths, contents, or forms.
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Partial Inheritance and Development of Old Civilization

Partial Negation and Conversion of Old Civilization Formation of Modern Civilization

Civilization Innovation, Diffusionand Exchanges

Fig. 2.20 Three sources of modern civilization. Source: RGCMS (2010)

Positive Role: Source of Innovation, Civilization Heritage

Negative Role: Some Elements Hampering Innovation Roles of Traditional Civilization

Neutral Role: Affecting Path Choice

Fig. 2.21 Three roles of traditional civilization. Source: RGCMS (2010)

Innovation of Civilization Form

Innovation of Civilization System (Structure) Civilization Innovation

Innovation of Civilization Content

Fig. 2.22 Main paths of civilization innovation. Source: RGCMS (2010)

First of all, there are three paths in the formation of modern civilization
(Fig. 2.20). The formation of modern civilization is an important part of the
modernization of civilization forms and is closely related to traditional civilization,
civilization innovation, civilization diffusion, and exchange.

Traditional civilization roughly has three types of functions (Fig. 2.21). During
the process of modernization, traditional civilization did not disappear, but has long
existed and continued to play three roles (a) a positive role: some elements of
traditional civilization serve as the source of innovation, while some—for example,
civilization heritage—may add diversity to civilization; (b) a negative role: some
elements of traditional civilization hinder innovation of civilization; and/or (c) a
neutral role: for example, affecting the path choice for modernization and the
choice of direction for civilization innovation.

Civilization innovation is of diversity (Fig. 2.22). Civilization innovation is a path
in the formation and development of modern civilization and involves a diversity of
forms and paths. Content innovation is at microlevel, while the form and system
innovation is at macrolevel; content innovation is the important foundation, while the
form and system innovation is the concentrated reflection of content innovation.
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Fig. 2.23 Composite interaction in civilization system innovation (composite interaction among
three types of civilization). Note: Civilization heritage is roughly equal to cultural heritage,
including general cultural heritage, endangered intangible cultural heritage, and invalid traditional
knowledge. Source: RGCMS (2010)

The principle of civilization system innovation (Fig. 2.23). Civilization system
innovation is an expressive form of modernization and a process of interaction
among civilization heritage, actual civilization, and new civilization. It involves a
variety of paths of action, such as civilization innovation, exchange, diffusion,
learning, withdrawal, and loss. The macroexpression is mainly the structural
change of actual civilization, including falling percentage of traditional civilization,
first rising then falling percentage of modern civilization, and increasing percentage
of postmodern civilization.

Second, the development of civilization is a sort of civilization change, including
civilization advancement and adaptation. In the process of the first modernization,
a civilization change falls into civilization development if it is conducive to (a) the
emancipation and improvement of productivity, (b) social equity and progress, and
(c) human liberation and development (Fig. 2.24). In the process of the second
modernization, the three conditions need to be complemented by the harmonious
relationship between the economy and the natural environment.

Third, civilization transition is of diversity (Fig. 2.25). Civilization transition is
an important part of the modernization of civilization forms. It is a long-term and
progressive process, in which different civilization forms change in terms of their
percentages; when a new civilization form overtakes an old one, civilization
transition is basically completed (Fig. 2.26).

Fourth, international interaction is of diversity (Fig. 2.27). International interac-
tion is an important part of the modernization of civilization forms. If it is carried
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Conducive to the Emancipation and Improvement of Productivity

Conducive to Social Equity and Progress Civilization Development

Conducive to the Liberation and All-round Development of Humans

Fig. 2.24 Three criteria of civilization development. Source: RGCMS (2010)

Transition from Agricultural to Industrial Civilization

Transition from Industrial to Knowledge Civilization Civilization Transition

Transition from Material and Ecological Civilization

Fig. 2.25 Main paths of civilization transition. Source: RGCMS (2010)
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Fig. 2.26 Transition of civilization forms. Note: The curves in the diagram represent the
percentages of three civilization forms in national civilization. When the percentage of industrial
civilization exceeds that of agricultural civilization, the transition from agricultural to industrial
civilization is basically completed; when the percentage of knowledge civilization exceeds that of
industrial civilization, the transition from industrial to knowledge civilization is basically
completed. Source: He (2010a)
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Fig. 2.27 Main paths of international interaction. Source: RGCMS (2010)
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out on an equal basis, countries promote each other; if not, in the short run, some
countries profit, while some countries suffer; in the long run, countries might
restrain each other.

(3) Main Mechanisms of the Change of International System

There has been no unified definition of international system. Generally, the interna-
tional system means the maximum aggregation of numerous units that interact with
and depend on each other; currently, this system includes all countries in the world
(Buzan and Little 2000). The international system in the process of modernization is
one that “sees national modernization as the structural unit,” or modernization system
for short.

The change of the international system is a multiple, composite process of
international differentiation, national stratification, national mobility, and structural
changes, occurring at two levels: structural units and the international system, with
the former being the foundation for the latter. The change in the international
system generally follows four basic principles: asynchronous process, unbalanced
distribution, structural stability, and changeable status.

International differentiation generally means international gaps and differences
widening as well as the change in international status and international divisions.
National stratification chiefly refers to the stratification of national levels; countries
which have reached and maintained the world’s advanced level of development and
transformation are advanced countries, and others are developing countries that include
moderately developed, preliminarily developed, and underdeveloped countries.
National mobility mainly refers to the change in international status based on national
levels, including changes in world rankings and in the grouping of countries.

First of all, the change in levels of structural units mainly includes the change of
national levels and international status.

The change in national levels. The level of national modernization is a function
of time, which changes over time.

The change in world rankings. The change of a country in world rankings is in
positive correlation with the country’s initial level and relative speed that is the
difference between the modernization speeds of two countries.

The change in the grouping of countries. The change in the grouping of countries
is random, changing only among several states, which can be analyzed through a
Markov chain (Fig. 2.28). There is certain probability of such change, which is
related to time spans. For example, for a span of 50 years, the probability that an
advanced country is downgraded to a developing one is about 10%, while the
probability that a developing country is upgraded to an advanced one is about
5%; the probability that moderately and preliminarily developed countries change
in status is about 40%; and the probability that an underdeveloped country is
upgraded is about 10%.

Second, the change in the level of the international system mainly includes the
change of system level and structure.
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State I State 11 State 111 State IV
Developed Moderately Developed Preliminarily Developed Underdeveloped
Countries Countries Countries Countries
| | | | |
State 1 State 11
Advanced Countries Developing Countries

Fig. 2.28 Several international statuses in terms of national level (Markov Chain). Note: Random
process I: There are two states for the international status of a national level: advanced and
developing countries; one country can only be in either of the states at a particular time, and it
may enter from one to another state randomly. Random process II: There are four states for the
international status of a national level: developed, moderately developed, preliminarily developed,
and underdeveloped countries; one country can only be in one of the four states at a particular time,
and it may enter from one to another state randomly. Source: He (2010a)

The change in system level. The level of the international system is a function of
time and improves over time. The level of the international level is in positive
correlation with the modernization levels and stages of its structural units.

The change in system structure. The structure of the international system is
relatively stable. Generally, the percentage of advanced countries is around 15%
and that of developing countries is around 85%; in a period of 50 years, the
probability that an advanced country remains an advanced one is about 90%, and
the probability that a developing country remains a developing one is about 95%.

(4) Basic Principles of the Modernization Process
The process of modernization generally follows ten basic principles (Table 2.15),
involving the change in civilization contents, civilization forms, and international
systems, as well as the process, distribution, structure, level, path, demand, effec-
tiveness, behavior, state, axis, etc., of modernization.

Principle 1: Asynchronous process. Asynchronous in space: One country differs
from another in the start and pace of modernization. Asynchronous in fields:
Modernization of different fields is asynchronous. Asynchronous in elements:
Modernization of civilization elements is asynchronous.

Principle 2: Unbalanced distribution. Unbalanced in spatial distribution:
The vertical and lateral distribution of modernization in a country or region is
unbalanced. Unbalanced in field distribution: The vertical and lateral distribution of
modernization in different fields is unbalanced. Unbalanced in element distribution:
The vertical and lateral distribution of modernization of civilization elements is
unbalanced.

Principle 3: Structural stability. The vertical and lateral distribution structures of
modernization in countries and regions, in different fields, and of civilization
elements are relatively stable.

Generally, the percentage of advanced countries is below 20% and that of
developing countries is above 80%; in a period of 50-100 years, there is an
approximately 90% probability that an advanced country maintains its status and
an approximately 95% probability that a developing country maintains its status.
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Table 2.15 Basic principles of the second modernization theory

Principle Content or explanation Annotation
Asynchronous ~ The process of modernization is asynchronous; the process of  International
process modernization in different countries, fields, and elements are all system
asynchronous
Unbalanced The distribution of modernization is unbalanced; both the lateral
distribution and vertical distribution of modernization in space, fields, and
elements are unbalanced
Structural The distribution structure of modernization is relatively stable;
stability the percentage of advanced countries is below 20% and that of
developing countries is above 80%
Changeable The international status of modernization is changeable, with an
status approximately 10% probability that an advanced countries
descends and an approximately 5% that a developing country
ascends
Predictable The behavior of modernization is partly predicable, decisions of Civilization
behavior which have limited rationality (bounded rationality principle)  contents
Optional path ~ Modernization paths are optional; the choice of a path is subject
to a country’s own history and condition (path dependency)
Increasing Social needs for modernization increases; need I—satisfaction—
needs and need II (Maslow’s need hierarchy theory)
Diminishing The effectiveness of modernization policy decreases; innovation
returns I—change in effectiveness—and innovation II; effectiveness
cycle and solidification
Unrepeatable The state of modernization changes in an unrepeatable way; state Civilization
state I—change—and state 11 forms

Changing axis

The axis of modernization changes, and different fields have

different axes (Bell’s axis theory)
Source: RGCMS (2006, 2010)

The international structure of modernization roughly follows the 20/80 rule that
people usually speak of.

Principle 4: Changeable status. The relative modernization level, status, and gap
of countries and regions, various fields, and civilization elements are changeable.
There is certain probability for transfer of status. In a period of 50—100 years, there
is an approximately 10% probability that an advanced country is downgraded to a
developing one and an approximately 5% probability that a developing country is
upgraded to an advanced one.

Principle 5: Optional path. Modernization paths are optional; patch choice has
certain path dependency; which path to choose is relative and conditional, and there
are path-locking phenomena; path choice is closely connected with social achieve-
ment and involves very high opportunity cost.

All roads lead to Rome is a worldwide proverb. Every person may take his own
path, but not all can arrive at Rome at a prescribed time. As a matter of fact, some
cannot reach Rome all their life in a predictable time. The stability of advanced and
developing countries in terms of international status may be closely linked to path
dependency and path locking.
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Principle 6: Predictable behavior. The behavior of modernization is partly predict-
able; the behavioral predictability is relative and conditional; the behavioral predictabil-
ity is closely related to social achievement; the predictability of behavior will increase,
because the development of information technology will improve access to information.

According to the “bounded rationality” theory of the recipient of the Nobel Prize for
Economics, due to the presence of risk, uncertainty, and information incompleteness,
behavioral decisions of humans are usually “the choice of seeking satisfaction” rather
than “the choice of seeking the best” (Simon 1982). The behavioral rationality of
humans is limited. That is the behavioral basis for the principle of behavioral
predictability.

Principle 7: Increasing needs. Social needs in the process of modernization
increase gradually. The satisfaction of a need does not mean the termination of social
advance, but the emergence of a new need. The circular advancement of need I—
satisfaction—need Il is one of the major mechanisms in the process of modernization.

According to American psychologist Maslow’s need hierarchy theory (Gobble
1970), human behavior is dominated by five types of needs: physiological needs,
safety needs, social needs (needs for belonging and love), needs for respect, and
needs for self-realization, and the five types of needs go from lower to higher levels.
That is the psychological foundation for the increasing needs principle.

Principle 8: Diminishing returns. In the process of modernization, there will be
three types of change in effectiveness of social policies and innovations. The first
change is decreasing effectiveness. The effectiveness of social policies and
innovations decreases over time and finally tends to be ineffective. This does not
mean that a social policy is ineffective but that it has fulfilled its historical mission.
The second change is effectiveness cycle. The effectiveness of some social policies
and innovations has a life cycle, during which it undergoes rises and falls and finally
tends to be ineffective. The third change is effectiveness solidification. The effec-
tiveness of some social policies and innovations undergoes rises and saturates and
finally becomes part of the social institution and functions stably in a long run. The
principle of decreasing effectiveness explains the features of decreasing effective-
ness and of the downward trend of an effectiveness cycle.

The circular advancement of policy innovation I—change in effectiveness—
policy innovation II is an important mechanism of modernization.

Principle 9: Unrepeatable state. The process of modernization is the aggregation
of a series of civilization states, while each civilization state is an aggregation of a
group of civilization changes. During this process, no two civilization states are
completely the same. The circular advancement of civilization state [—change—
civilization state II is an important mechanism of modernization. Therefore, the
significance of historical experience is relative.

Principle 10: Changing axis. The process of modernization is a sort of axis
change. American sociologist Bell (1973) holds that different societies have differ-
ent axis principles and structures; the axis principle is the dynamic principle, the
most important of all logic, and the axis structure is the sort of organizational
structure surrounded by other structures; for each aspect of society, there is a
dominating axis principle, and the transition from the preindustrial to industrial
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society and to postindustrial society embraced the change of social axes. Generally,
the axis principle is the core rule and process of a society, and the axis structure is
the core structure of a society; the process of modernization is a transition process
of not only the axis principle but also the axis structure.

(5) Applicability of Principles of Modernization Process

The abovementioned main principles of the modernization process generally apply
to the frontier process and to the catch-up process on the whole; their applicability
may differ slightly in different fields and stages and greatly in different levels,
which needs to be specially dealt with.

2.1.3 General Result

The general result refers to the result of the modernization in the world, which is
based on the national modernization around the world, but not refers to special
country at all. By comparing the macro- and the microfacts at the start and end
sections of the modernization process, we can identify the result (Fig. 1.19).

According to the theoretical meanings and empirical studies of modernization, the
outcomes of modernization include the formation of modernity, particularity, and
diversity; the improvement of labor productivity and quality of life, social progress,
political democracy, cultural diversity, ecological changes, and all-round human
development; the international differentiation, national stratification, and side effects;
and the changes in world frontiers, international system, and national state.

Generally, outcomes in the process of modernization are a function of time,
changing over time, which include the changes of indicators, levels, and
characteristics (Fig. 1.19), and can be analyzed at three levels: world frontier,
international system, and national state. Modernization outcomes are closely
related to not only the time span of the modernization process but also its starting
section, finishing section (end point for analysis), and geographic coverage, as well
as modernization goals.

2.1.3.1 Change of World Frontier

In the process of modernization, the world frontier of human civilization is the
frontier of modernization, which is closely connected with modernity. So far, there
has been no uniform definition of modernity. Roughly before 1970, modernity (first
modernity) was a theoretical summarization of the structures and characteristics of
industrialized countries. Roughly from 1970 onward, postmodernity or second
modernity was raised, which was a general theoretical summarization of the
structures and characteristics of the world frontier. There are roughly two ways of
research into modernity: interpretivist analysis and positivist induction. If there are
no definite time boundaries and geographic coverage, the discussion about moder-
nity is more of dialectic. Generally, the change of world frontier may be understood
from theoretical and practical perspectives, which support each other rather than
being isolated from each other.
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(1) Theoretical Analysis of the Change of World Frontier

First, the frontier trajectory of the modernization process. According to the second
modernization theory, between the eighteenth and the twenty-first centuries, the
frontier trajectory of the modernization process can be divided into two stages: the
first and second modernization, each with different contents and features
(Table 2.16). The contents and features of the world frontier are different on
different historical sections.

Second, the change of the world frontier of the modernization process. Gener-
ally, the change of the world frontier may be understood by comparing the
differences in the world frontiers between the starting and finishing sections of
the modernization process. Before 1970, the world frontier of the modernization
process was in the first modernization stage, and the change of the world frontier
was mainly that of first modernity. From 1970 onward, the world frontier of the
modernization process entered the second modernization stage, and the change of
the world frontier was mainly that of second modernity.

Table 2.16 World frontiers of human civilization and modernization (exemplary contents and
features)

Item Civilization Tradition World frontier of World frontier of
universals first modernization ~ second modernization
Formation of first Formation of second
modernity modernity
Time From 3500 Bc 3500 Bc—1763 Ap Approximately Approximately
1763-1970 1970-2100
Civilization - Agricultural Industrial Knowledge
civilization civilization civilization
Economy Division of Agricultural Industrial economy, Knowledge economy,
labor, exchange, economy, industrialization knowledgeablization
currency handmade
Society Family, Agricultural Industrial society, Knowledge society,
education, crime society, familial — urbanization informatization
Politics Government, Agricultural Industrial politics, Knowledge politics,
diplomacy, politics, feudal democratization internationalization
power
Culture Language, Agricultural Industrial culture, Knowledge culture,
literature, art culture, fatalism rationalization networking
Environment Change or adapt Develop or adapt Economism, Environmental

to the to the nature conquer the nature  protection, mutualism
environment

Humans Gender role; Conservative, Openness, equality  Lifelong learning,
etiquette hierarchical sense of happiness

Note: Civilization universals refer to the elements of civilization that always exist in the course of
human civilization, but the connotations or features of which might change. Generally, the
contents and outcomes of the modernization process are closely connected. Not only is modernity
a theoretical summarization of the outcomes of the modernization process, but it also reflects the
contents and features of the frontier process of modernization. Rather than being totally opposed to
each other, tradition and modernity are relative and represent features of different stages. The
environment refers to natural environment here

Source: He (2003), North (1981), Brown (1991)



104 2 General Theory

Table 2.17 Positivist approach to the world frontier of the modernization process

No. Basic requirements Attention

1 Define the start, end, and coverage of the Avoid shooting randomly and interpreting
modernization process without real understanding

2 Compare the starting and finishing sections of Avoid confusing one thing with another and
modernization taking imaginations as facts

3 Have an appropriate induction method and Avoid excessive abstraction

moderate theoretical abstraction
4 Pay attention to not only general outcomes but Avoid manmade bias and major omissions
also diversity and side effects

Source: RGCMS (2010)

(2) Positivist Analysis of the Change of the World Frontier

First, identification of the world frontier. Chapter 1 has discussed the methods of
identifying the world frontier, including the identification of the world frontier of a
single indicator, a single field, or human civilization. A positivist analysis of the
world frontier generally should pay attention to four points (Table 2.17). Generally,
advanced countries are those with the world’s advanced level of development and
transformation of human civilization, and the aggregation of their frontiers is the
world frontier.

Second, the change of the world frontier is an aggregation of the frontier
changes of advanced countries. The change of the world frontier may be understood
by comparing the frontier differences of advanced countries between the starting
and finishing sections (analysis sections) of the modernization process. For exam-
ple, advanced countries in 1970 were the countries that had completed the first
modernization, their frontiers together represented the world frontier of the year,
and its differences from the world frontier in 1763 (first modernity) reflected the
change of the world frontier during the period; advanced countries in 2005 were
countries that entered the second modernization, their frontiers together represented
the world frontier of the year, and its differences from the world frontier in 1970
(second modernity) represented the change of the world frontier during the period
(Table 2.18).

Third, the result of modernization process from the perspective of the change of
the world frontier. The main outcomes of the modernization process include the
formation of modernity, particularity, diversity, and side effects, the improvement
of labor productivity and quality of life, social progress, political democracy,
cultural diversity, ecological changes, and all-round human development.

The main outcome of the first modernization process was the formation of first
modernity, particularity, diversity, and side effects. The main features of the first
modernity in 1970 included industrialized, urbanized, democracy, rule of law,
rational, secular, centralized, mobility, marketed, social welfare, specialized, high
efficiency, openness, liberty, equality, modern science and energy, mass communi-
cation, and universal compulsory education. The side effects of the first moderni-
zation included environmental pollution, differentiation between the rich and poor,
economic crisis cycle, and weakening human relationship.
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Table 2.18 World frontiers at three historical sections of the modernization process (exemplary
contents and features)

Item Tradition First modernity Second modernity
Time About 1763 About 1970 About 2005
Scope Worldwide Countries which Countries which were in the
completed the first  second modernization
modernization
Economy Handmade, Industrialized, Knowledge-intensive,
decentralized, self- market-based, information-intensive, green,
sufficient efficient, scientific ~ global
Society Rural, familial, Urbanized, social Networked, knowledge-intensive,
education not universal welfare, universal universal higher education
compulsory
education
Politics Autocratic, feudal, Democratic, rule of Knowledge-intensive,
religious law, professional, international, individualized,
centralized decentralized
Culture Religious, Secular, rational, Diversity, networking, cultural
superstitious, fatalism  mass industries, quality of life
communication,
materialism
Environment Develop and adapt to ~ Economism, Environmentally friendly,
the nature, differ from environmental symbiotic, healthy development of
one region to another  pollution, ecological both economy and the
damage environment
Humans Conservative, Open, equal, mobile, Lifelong learning, innovative,

hierarchical, familial individual values individualized, self-realization

values

Note: Second modernity is a picture that has not yet unfolded totally. The two types of modernity
both reflect some contents and features of the first and second modernization. The environment
refers to natural environment here

Source: He (2003)

The main outcome of the second modernization process was the formation
of second modernity, particularity, diversity, and side effects. The main features
of the second modernity in 2005 included knowledge intensiveness, information
intensiveness, networking, intellectualized, internationalized, global, innovation,
individuation, diversification, decentralized, community, greening, ecological,
organic, risk, suburbanized, urban—rural balance, environmental friendliness, life-
long learning, and universal higher education. Currently, the side effects of the
second modernization include cybercrime, information divide, international risk,
and widening inequality.

Four, relationships between the two types of modernity. In some aspects, the
second modernity is the continuity and development of the first modernity, for
example, democracy, individuation, and science; at the same time, some features of
the first modernity, such as rationality and secularity, continue to exist. In some
aspects, the second modernization is the “reversion” of the first modernity, for
example, decentralization vs. centralization, deindustrialization vs. industrialization,
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suburbanization vs. urbanization, and environmental friendliness vs. ecological
destruction. In some aspects, the second modernity appears as new features, such
as knowledge and information intensiveness, networking, intellectualization, and
universal higher education. And in some aspects, the second modernity is the “return”
to tradition, for example, community, decentralization, and being natural and organic.
Of course, such “return” does not mean going back to tradition, but based on the
modern information and transportation networks, and due to that, the decreasing
influence of geographic distance has made the world an “information-based global
village.”

2.1.3.2 Change of the International System

The change of the international system may be understood by comparing the
differences in the international system between the starting and finishing sections
(analysis sections) of the modernization process. The change of the international
system includes the change of system composition, structure, level, and characters,
which can be analyzed qualitatively and quantitatively.

(1) Qualitative Analysis of the Change of the International System

First, change of composition and structure of the international system. For exam-
ple, in the international system in the modernization process, civilization universals
exist all the time, while the percentages of tradition, first modernity, and second
modernity change over time (Fig. 2.29).

In the first modernization process, the first modernity gradually came into being
and spread; in the civilization structure of the international system, the percentage
of the first modernity increased, the percentage of tradition declined, and civiliza-
tion universals continued to exist.

In the second modernization process, the second modernity gradually came into
being and spread; in the civilization structure of the international system, the
percentage of the second modernity increased, the percentage of the first modernity
declined, the percentage of tradition was very small, and civilization universals
continued to exist.

Percentage
100%
[0 Second
80% [ Modernity
60% | [ First
. Modernity
40% [ Tradition
20% | | O Universals
(o) 1 1 1 1 1 1 1 1 ll

%
1700 1760 1870 1913 1945 1970 1992 2020 2050 2100 Year

Fig. 2.29 Civilization structure of the international system in the modernization process between
1700 and 2100. Note: Civilization includes civilization universals, tradition (agricultural civiliza-
tion), first modernity (industrial civilization), and second modernity (knowledge civilization).
Source: RGCMS (2010)
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Second, change in the level of the international system. In the international
system, from 1763 to 1970, the number of countries that entered and/or completed
the first modernization gradually increased; from 1970 onward, countries that
entered second modernization and/or completed the first modernization increased
in both number and percentage, while those remaining a traditional agricultural
society decreased in both number and percentage.

(2) Quantitative Analysis of the Change of the International System

First, stage structure of the international system. From 1700 to 1970, the number of
countries that entered the first modernization increased; from 1970 onward, the
number of countries that entered the second modernization increased (Fig. 2.30).
The stage structure of the international system changed over time.

Second, level structure of the international system. For example, from 1700 to
2005, the percentage of advanced countries was below 20% and that of developing
countries was above 80%. The level structure of the international system is of
relative stability (Fig. 2.31).

Third, population structure of the international system. For example, from 1960
to 2005, the population percentage of advanced countries declined and that of
developing countries increased; population that entered the second modernization

Percentage
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0
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Fig. 2.30 Stage structure of the international system in the modernization process between 1960
and 2005. Source: RGCMS (2010)
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Fig. 2.31 Level structure of the international system in the modernization process between 1960
and 2005. Source: RGCMS (2010)



108 2 General Theory

increased in both quantity and percentage, and those that were still in a traditional
agricultural society decreased in both quantity and percentage. The population
structure of the international system changed constantly.

Fourth, international gaps in the international system. From 1700 to 2005, the
international gaps of some indicators such as per capital national income and
economic efficiency continued to widen; some indicators, such as elementary
school popularization and adult literacy, saw their international gaps widening
and then narrowing.

2.1.3.3 Change of National States

The state of a country in the process of modernization refers to the country’s
modernization state, including its stage, frontier, level, and international status
(Example 2.5). The change in national states can be analyzed qualitatively and
quantitatively, by comparing the differences in national states between the starting
and finishing sections (analysis sections) of the national modernization process.

Example 2.5 Types of Changes in International Status

Between 1700 and 2005, the types of changes in international status of countries
mainly included: from rising to stabilizing, from rising to falling, from falling to
rising, from falling to stabilizing, continuously falling and steady fluctuation,
etc. Steady fluctuation included high-level fluctuation (fluctuation of advanced
countries), middle-level fluctuation (fluctuation of moderately and preliminarily
developed countries), and low-level fluctuation (fluctuation of underdeveloped
countries).

Ranking
1
21
—— Canada
41 —— Argentina
61k —@— South Korea
- - /¢ - -India
81 - - {1 - -Indonesia
101 - - O - -Germany
1700 1820 1900 1950 1980 2000 2005
121 ! ! ! ! ! ! Year

Changes in the international status of countries between 1700 and 2005.
Note: The ranking is based on the GDP per capita (at PPP-based prices in 1990) (Maddison
2001)

(1) Qualitative Analysis of the Change of National State

First, a comparison of starting and finishing sections. It can be used to analyze the
change of national modernization in stage, frontier, level, and international status.
Generally, the stage and frontier of national modernization change over time; from
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the national perspective, the absolute level of a country may continue to improve;
from the international perspective, the relative level of a country may rise or fall,
leading to the change in the country’s international status.

Second, analyzed from the perspective of national frontier change. The main
outcomes of the modernization process include the formation of modernity, partic-
ularity, and side effects and the improvement of labor productivity and quality of
life, social advances, political democracy, cultural diversity, ecological changes,
and all-round human development.

The main outcome in the process of a country’s first modernization is the
formation of first modernity, particularity and, possibly, side effects which may
differ from one country to another. The main outcome in the process of a country’s
second modernization is the formation of second modernity, particularity and,
possibly, side effects which may differ from one country to another. The main
outcomes of a developing country’s integrated modernization include the formation
of first modernity, second modernity, and particularity; a rising and then falling
percentage of first modernity; an increasing percentage of second modernity; and,
possibly, side effects which may differ from one country to another.

Third, analyzed from the perspective of international status change. The
outcomes of the modernization process include international differentiation and
international mobility, for example, change of international gaps in economic
efficiency and national income per capita, relative pauperization of underdeveloped
countries, change of international divisions, widening international gaps, and the
change of national rankings and stratification.

(2) Quantitative Analysis of the Change of National State
The stage, level, and international status of national modernization may be analyzed
quantitatively.

First, stage analysis of national modernization. China Modernization Report
evaluates and defines the stages of national modernization according to industrial
and employment structures (Tables 1.17 and 1.18).

Second, level analysis of national modernization. China Modernization Report
raised the models for evaluating the first modernization, the second modernization,
and the integrated modernization. The four groups of countries differed obviously
in their levels in 2005 (Table 2.19).

Third, international status analysis of national modernization. China Moderni-
zation Report raised the criteria for classifying countries into advanced and devel-
oping countries: developed, moderately developed, preliminarily developed, and
underdeveloped countries. For example, in a span of 50 years, the probability that
an advanced country is downgraded is about 10%, while the probability that an
underdeveloped country is upgraded is about 10%.

Fourth, gap analysis of national modernization. The change of national mod-
ernization in international and regional gaps may be analyzed by comparing its
international and regional gaps at the starting and finishing points.
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Table 2.19 Modernization levels of four groups of countries in 2005

Country FMI SMI IMI GNI-PC Country FMI SMI IMI GNI-PC
DC PDC

USA 100 109 96 43,560 Brazil 95 47 52 3,550
Japan 100 102 94 38,950 South Africa 87 40 42 4,770
Germany 100 93 93 34,870 China 86 40 38 1,740
France 100 92 90 34,600 Thailand 81 36 35 2,720
UK 100 91 90 37,740 Egypt 85 35 34 1,260
MDC UDC

Greece 100 70 71 19,840 India 65 26 28 730
Portugal 100 68 69 17,190 Kenya 54 25 24 540
Czech 100 68 63 11,220 Nigeria 55 25 23 560
Poland 100 60 60 7,160 Nepal 47 20 22 270
Chile 98 57 58 5,870 Burundi 38 15 17 100

Note: DC refers to developed countries, MDC refers to moderately developed countries, PDC
refers to preliminarily developed countries, and UDC refers to underdeveloped countries. FMI
refers to first modernization index, SMI refers to second modernization index, IMI refers to
integrated modernization index, and GNI-PC refers to GNI per capita measured with the US dollar
Source: RGCMS (2008)

(3) Main Outcomes of Worldwide National Modernization

From the perspective of worldwide national modernization, outcomes of national
modernization mainly include the formation of modernity, particularity, and diver-
sity and the change of national levels and international status, as well as side effects.
At any historical sections, no two countries have completely the same moderniza-
tion outcomes, and different countries have different characteristics, with an inter-
national gap of different sizes. The universality of different national modernization
outcomes makes up modernity, and different countries’ particularity, existing
tradition, and side effects form the diversity of modernization outcomes in terms
of the form of expression (Fig. 2.32). Relatively, if we say that modernity reflects
the nature of modernization, particularity chiefly reflects the diversity in form and
environmental adaptability of modernization.

2.1.3.4 National Objectives in the Modernization Process

Generally, countries are the primary behavioral agents of modernization. The
relationships between modernization outcomes and objectives are gradually formed
at national layer.

(1) Analyzing National Objectives from the Theoretical Perspective
Theoretically, national modernization has three main objectives.

The first objective: to complete the first modernization and effect the transition
from agricultural to industrial civilization.

The second objective: to complete the second modernization and effect the
transition from industrial to knowledge civilization.
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Diversity

Fig. 2.32 Main outcomes of worldwide national modernization. Note: A, B, and C stand for the
outcomes of modernization in different countries, respectively. Intersection of them stands for the
universality or modernity, and the parts without intersection stand for particularity or individuality.
Modernity is the universality of national modernization, and particularity belongs to the individu-
ality. Different countries have different particularity and tradition. There has been no final
conclusion about the boundaries between modernity and particularity, now that the boundaries
are sometimes vague. Modernity can be divided into first modernity (modernity of industrial
civilization) and second modernity (modernity of knowledge civilization). The outcomes in this
diagram include no change of national level and status as well as side effects. Source: RGCMS
(2010)

90 %
Advanced Countries » Advanced Countries

10 %

5%

v

Developing Countries Developing Countries

95 %

Fig. 2.33 Probability of transition between advanced and developing countries in 50 years

The third objective: a dynamic objective to catch up with, reach, or maintain
the world’s advanced level of development and transformation of human
civilization.

Generally, the realization of the first and second objectives is a “matter of time”;
different countries could complete both the first and second modernizations, though
not at the same time. The realization of the third objective is a “matter of percentage
and probability” since only a portion of countries could reach and maintain the
world’s advanced level; over the past 300 years, the percentage of advanced
countries was below 20%, and in some 50 years, the probability that advanced
countries maintained the world’s advanced level was about 90%, and the probabil-
ity that developing countries reached the world’s advanced level was about 5%
(Fig. 2.33).
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(2) Analyzing National Objectives from the Policy Perspective
From the policy perspective, national modernization has two main objectives.

The first objective, which concerns national advances, is to improve productivity
and the quality of life, promote social equity and progress, promote all-round
human development, and promote the mutual symbiosis of man and nature. It can
be made further specific.

The second objective, which concerns international status, is to catch up with,
reach, or maintain the world’s advanced level of development and transformation
of national civilization. Advanced countries’ policy objective is to maintain the
world’s advanced level, while developing countries’ policy objective is to catch up
with and reach the world’s advanced level.

(3) Relationship Between Modernization Objectives and Outcomes

First of all, before 1950, there was generally no relationship between the outcomes
and objectives of the national modernization process. There were neither moderni-
zation theories nor the spreading of modernization knowledge at that time.

Second, from 1960 onward, the relationship appeared in many developing
countries. Modernization theories produced a major influence on their development
objectives and modernization process, and modernization outcomes and objectives
were closely related in some developing countries.

Third, from 1970 onward, the relationship occurred both in advanced and
developing countries. Since 1970s, modernization research gave birth to a group
of new theories, such as postmodernization theory, ecological modernization the-
ory, reflexive modernization theory, multiple modernities theory, and second mod-
ernization theory. Closely linked with national policy objectives, these theories not
only had an influence on developing countries but also influenced the policy
agendas of advanced countries. For example, ecological modernization became
the primary campaigning creed of the European Greens; coupled with other things,
the knowledge economy, knowledge society, and related second modernization
theory influenced the world agenda.

Fourth, the modernization science is an applied science. Modernization research
and theories can not only help governments make policies but also provide policy
options for political campaigning. The relationship between modernization
outcomes and objectives will become increasingly close.

2.1.4 General Dynamics

The general dynamics refers to the result of the modernization in the world, which
is based on the national modernization around the world, but not to special country
at all. The driving force analysis on the process of modernization can be conducted
at micro- and macrolevels, involving dynamic factors and mechanisms. The
dynamics in the process of modernization represent a basic principle on
modernization.



2.1 Core Theory of General Modernization 113

2.1.4.1 Dynamic Factors of the Modernization Process

Modernization is a complex process and is inevitably subject to many factors.
Different factors have different functions. Some factors function as promoters
while some as inhibitors. Influencing factors playing a greater promoting role can
be called dynamic factors of the modernization process.

(1) Influencing Factors at Microlevel
Generally, microfactors include individual psychological factors and social factors.
Psychological factors. Modernization is carried out by human beings, and human
behavior is affected by psychological factors such as curiosity, emulation, vanity,
aspiration, enterprise, greed, and sense of fear, honor, achievement, responsibility,
and nationality. Human go forward to higher and water flows to lower (Chinese
proverb). These factors inevitably influence human behavior and modernization.
Social factors. Modernization is a sort of social behavior and is influenced
by social factors such as knowledge, institutions, concepts, structure, history,
tradition, family, organization, interests, power, status, scarcity, capital, resources,
market, innovation, adaptation, exchange, cooperation, conflict, and competition.
These factors have an influence on social choice and behavior and on
modernization.

(2) Influencing Factors at Macrolevel
Generally, macrofactors include internal and international factors.

Internal influencing factors include economy, society, politics, culture, science
and technology, education, natural environment, etc.

International influencing factors include international system, international
status, international geography, international interaction, globalization, etc.

(3) Main Dynamic Factors of Modernization
Dynamic factors. They include innovation, competition, adaptation, exchange,
national interests, market demand, etc. Innovation is the essential source of mod-
ernization; competition is the incentive mechanism for modernization; adaptation is
the self-adjusting mechanism for modernization; exchange is the promoting factor
of modernization; national interest is the leading factor of international competi-
tion; and market demand is the leading factor of product innovation.

National differences. In advanced countries, innovation is prominent; in devel-
oping countries, exchange is prominent.

2.1.4.2 Dynamic Models of the Modernization Process

How do the dynamic factors of modernization function? There is the need to build
dynamic models by which to explain dynamic mechanisms of modernization
(Table 2.20).

(1) Dynamic Models at Microlevel
Model of innovation-driven in modernization process (Fig. 2.34). Innovation is the
fundamental source of modernization. It gives rise to new ideas, new institutions,
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Table 2.20 Dynamic models of modernization process

No. Dynamic model Annotation

1 Innovation-drive model: Innovation gives birth to new ideas, new Models at
institutions, new knowledge, and new products and promotes the microlevel
modernization

2 Triple-innovation-drive model: Joint action of knowledge innovation,
institutional innovation, and technological innovation promotes
modernization
3 Two-wheel-drive model: joint action of national interests and market
demands
4 Associative action model: associative action of innovation, competition,
adaptation, and exchange
5  Hypercycle model: hypercycle of civilization elements: innovation—
choice—diffusion—withdrawal (Fig. 2.11)
6  Innovation diffusion model: Internal and international diffusion of major Models at
innovations promotes modernization macrolevel
7  Innovation spillover model: External effects of major innovations (effects
on other fields) promote modernization
8  Competition-drive model: Action of international competition, market
competition, and democratic election promotes modernization
9  Composite interaction model: the composite interaction process of new
civilization, actual civilization, and civilization heritage (Fig. 2.23)
10 Productivity function: Productivity is in positive proportion to technical — Quantitative
progress, per capita skills, and per capita capital models

Source: RGCMS (2010)

New Ideas
New Institutions New Culture
New Knowledge New Civilization
Modernization
New Life

| New Goods :
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Fig. 2.34 Model of innovation-driven in modernization process. Note: Innovation means the
introduction for the first time in the world of a new thing, a new idea, or a new change, where
“new” concerns intellectual property rights rather than geography or time. Innovation involves
numerous types or forms of expression. In the diagram, the dotted lines refer to information
feedback, and the solid lines refer to the routes of action; the same below. Source: RGCMS (2010)

new knowledge, and new products which form new culture and new life and thus
advance new civilization and modernization. In every stage, there is information
feedback, which forms a cycle of positive feedback from innovation to
modernization.
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Fig. 2.35 Model of triple-drive in modernization process. Note: Knowledge innovation includes
scientific discovery, technical invention, knowledge creation, and the first application of new
knowledge (He and Zhang 2001). Institutional innovation is the founding of new institutions. They
happen at each step of the model. Technological innovation means the first successful commercial
application of technical inventions, mainly happening in the process from new sciences and
technologies to new industries. Source: RGCMS (2010)
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Fig. 2.36 Model of two-drive in modernization process. Source: RGCMS (2010)

Model of triple-innovation-drive in modernization process (Fig. 2.35). The
associative action of knowledge innovation and institutional innovation gives rise
to new sciences and technologies; technological innovation and new sciences and
technologies give birth to new industries (products) that lead to new economy; new
economy promotes new society that drives modernization; modernization advances
knowledge innovation, technological innovation, and institutional innovation. At
each step of the model, there is information feedback which forms a cycle of
positive feedback from the three types of innovation to modernization.

Model of two-drive in modernization process (Fig. 2.36). The modernization
process is codriven by national interests and market demand. National interests
drives the policies and supply of goods and service used to maintain national
interests, and market demand drives the policies and commodity and service
supplies geared to the needs of internal and international markets; they together
drive the process of modernization, in each step of which there is information
feedback that forms a cycle of positive feedback.
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Innovation: Fundamental Source of Modernization

Competition: Incentive Mechanism of Modernization
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Fig. 2.37 Model of associative action in the modernization process. Source: RGCMS (2010)
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Fig. 2.38 Model of innovation diffusion in the modernization process. Source: RGCMS (2010)

Model of associative action in the modernization process (Fig. 2.37). The
modernization process is a composite process; it is the result of the associative
action of multiple dynamic factors including innovation, competition, adaptation,
and exchange. The associative action of these factors promotes the development
and transition of civilization and thus drives modernization; in each process, there is
information feedback that forms a cycle of positive feedbacks.

For modernization of a particular country, perhaps multiple factors and models
act jointly, or perhaps, a particular model dominates. Dynamic mechanisms of the
modernization process differ in advanced countries and developing ones and in
different stages and fields of modernization. The above-described dynamic models
are only part of the dynamic principles of the modernization process.

(2) Dynamic Models at Macrolevel
Model of innovation diffusion in the modernization process (Fig. 2.38). The process
of modernization is an aggregation of considerable innovations. It is impossible that
all innovations are completed by one country; after completed, a major innovation
is bound to spread domestically and internationally and thus promotes civilization
development and transition and drives modernization. In each stage, there is
information feedback that forms a cycle of positive feedback from innovation to
modernization.

Model of innovation spillover in the modernization process (Fig. 2.39). Different
fields of modernization have different innovations. Major innovations in one field
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Fig. 2.39 Model of innovation spillover in the modernization process. Source: RGCMS (2010)
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Fig. 2.40 Model of competition-driven in modernization process. Source: RGCMS (2010)

are bound to advance modernization of the field. Major innovations and moderni-
zation in one field may give rise to the spillover effect that influences or fuels the
innovation and modernization in other fields and thus promotes civilization devel-
opment and transition and accelerates modernization. In each stage, there is infor-
mation feedback that forms a cycle of positive feedback from innovation to
modernization.

Model of competition-driven in modernization process (Fig. 2.40). The process
of modernization is a process of competition, including international competition,
market competition, and democratic election, which gives rise to survival of the
fittest, metabolism, and optimized allocation of resources and therefore promotes
civilization development and transition and drives modernization. In each stage,
there is information feedback that forms a cycle of positive feedback from compe-
tition to modernization.

(3) Quantitative Model of Modernization Dynamics

There are three criteria of modernization: conducive to the emancipation and
improvement of productivity, to social equity and progress, and to the liberation
and all-round development of human beings. The first criterion can be quantified,
and a mathematical model can be established accordingly.
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The Cobb—Douglas production function:

Y=AxK*xL™ (1)
where “Y” is output, “K’ is capital, “L” is labor, “a” is the share of capital output,
“(1 — a)” is the share of labor output, and “A” is the multiplier of technical
advancement.

The productivity function (He 2009):

P=Ax (K/N)" xS 2

where “P” is productivity (per capita output of the labor force), “A” is the multiplier
of technical advancement, “K/N” is per capita capital of the labor force, “N” is the
number of people forming the labor force, “S” is per capita skill of the labor force,
“a” is the share of capital output, and “(1 — «)” is the share of labor output.

According to the productivity function, labor productivity is in positive propor-
tion to technical advancement, to per capita capital of the labor force, and to per
capita skill of the labor force.

The dynamic factors of modernization include technical advancement, per capita
capital, and per capita skill.

2.1.5 General Models

Modernization is a historical process involving a time span and development paths.
Different countries have their own development paths and phase models of mod-
ernization. A development path means the road between the start and end of
modernization process, which has direction, stages, and structural features.
A modernization model is a historical period of the development path of moderni-
zation process; it is a mix (formula) of key elements of modernization, which is
time dependent and targeted. Generally, a model is an alternative term for the
practical experience of modernization.

The paths and models of modernization represent the basic principles of
modernization.

2.1.5.1 Modernization Paths

History has proved that both processes of civilization and modernization take
multiple paths. Paths can be grouped into three types according to nature. The
first type is the basic paths, namely, the main paths of modernization, each with a
unique direction and structural features. The second type is the subdivided paths,
also known as subpaths, which are a group of paths, out of the basic paths, that have
a consistent direction but different structural features. The third type is the forked
paths, which are paths that seem to lead to modernization objectives but virtually
cannot reach them.
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Fig. 2.41 Three basic paths of modernization in the twenty-first century. Note: In the twenty-first
century, the first modernization path will be affected by the second modernization and has, more or
less, features of the integrated modernization. The integrated modernization path is of great variety
and closely related to the choice of start and objectives. Source: RGCMS (2010), He (2010a)

(1) Basic Modernization Paths in the Twenty-First Century

There are three basic paths for modernization in the twenty-first century (Fig. 2.41),
and they are the path of the second modernization, the first modernization, and the
integrated modernization. The integrated modernization path is the coordinated
development of the first and second modernization and the transition toward the
second modernization. Every field- and sector-specific modernization has its own
paths, so does the modernization of civilization contents and forms. And the three
basic paths are the “envelope curve” of these paths for fields, sectors, and civiliza-
tion contents and forms.

(2) No Best Path for Modernization

According to the historical experience in modernization, there are no best but only
appropriate paths for modernization. Both basic paths and subdivided paths are
optional. One subdivided path is different from another in applicability, and the
same path is not applicable to different countries equally.
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Modernization Path Options

First, there are a number of factors influencing the selection of a path. The selection
of an appropriate path is affected by modernization principles and international
interaction and is restricted by such objective factors as countries’ tradition, basic
conditions, and external environment.

Second, the selection of a modernization path is relative and conditional. Path
selection has certain path dependency and is closely connected with modernization
achievements. The risk and opportunity cost of path selection is fairly high.

Third, from the perspective of modernization policies, there are three path
options for national modernization in the twenty-first century.

Option 1: the second modernization path. Applicable to countries that have
already or basically completed the first modernization.

Option 2: the catch-up modernization path. Finish the first modernization first
and then the second modernization. The first stage is the first modernization path,
and the second stage is the second modernization path. This option is appropriate to
countries that have not yet completed the first modernization.

Option 3: the integrated modernization path. Finish the first and second modern-
ization in a coordinated way and continue the transition toward the second modern-
ization. This option is appropriate to countries that have not yet completed the first
modernization.

2.1.5.2 Modernization Models

A modernization model is an abstract expression of the typical features of a
particular historical period in the process of national modernization or the
“name” of a historical period of the national modernization path. Modernization
encompasses a great many basic elements, such as economy, society, politics,
culture, ecology, life, structure, institution, and concept. A modernization model
is just a particular mix of these modernization elements. In different historical
periods, different countries need different mixes of modernization elements for they
have different conditions and environments. If there has been remarkable success or
failure in a particular period of national modernization, people would summarize
the path for the stage and its features as “a model.” Some successful modernization
models of pioneer countries are usually used as reference by backward countries.

First, there are a wide variety of modernization models (Table 2.21). Different
countries and different stages may have different success or failure models, and
these models are closely related to historical phases and objective conditions.

Second, modernization models are relative, and there are no obvious boundaries
between related models.

Third, different models may be applied alternately, and several models may be
combined into a composite one.

Fourth, there are no best but only appropriate models. A country may choose or
make innovation in a model. For example, none of the three mix models of
industrialization and democratization is superior or inferior (Fig. 2.42). Roughly
speaking, in the eighteenth to nineteenth centuries, the USA and UK adopted the
coordinated development of industrialization and democratization, France gave
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Fig. 2.42 Mix models of industrialization and democratization as well as industrialization and
urbanization. Source: RGCMS (2010)

priority to democratization, and Germany gave priority to industrialization. In the
twentieth century, Japan and Germany gave priority to industrialization, while India
adopted the model of democratization first. In the same way, there are cases of both
success and failure in the three mix models of industrialization and urbanization.

Fifth, there are also a variety of modernization models in the economic, social,
political, cultural, human, and ecological fields. For example, in the economic field,
advanced countries’ economic governance models include mixed market economy,
welfare-oriented market economy, and social market economy; in the social field,
advanced countries have a diversity of national educational systems, public health
systems, and social welfare models; in the political field, advanced countries’
political systems include constitutional monarchy, parliamentary republicanism,
and presidential republicanism.

2.2  Basic Principles of National Advance

Since about eighteenth century, some countries have reached or maintained the
world’s advanced level and became advanced ones; while others have failed to do
so and became developing ones; a country may change from an advanced one to a
developing one or vice versa with some probability in some term. Such a phenom-
ena can be referred to as “national advancement” or “national advance” in short
words.

This phenomenon is also an attendant one to the modernization process, and
there have been already some theoretical explanations—modernization science
could provide a new approach on it.

2.2.1 Modernization and National Advance

Generally, national advance is closely related to the classification of countries,
national stratification, and international differentiation, and this classification is
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Fig. 2.43 International differentiation in per capita GDP between 1700 and 1998. Note: Japan is
not included in the data of Asia. The unit of per capita GDP is international dollar at PPP-based
prices in 1990. Differentiation refers to the widening gap between countries in per capita GDP, a
phenomenon caused by the shift from agricultural to industrial civilization. The first differentiation
occurred among Western countries in the eighteenth century; the second one happened among
Latin American countries in the nineteenth century; and the third one took place among Asian
countries in the twentieth century. It is based on the data coming from Maddison (2001). Source:
He (2011)

mainly based on the level of national modernization. There are three times of
international differentiation, and the gap in wealth between advanced and develop-
ing ones has been growing since eighteenth century (Fig. 2.43).

2.2.1.1 Modernization and National Classification

Before the eighteenth century, all the countries in the world were agricultural
civilizations despite the differences in their states and levels. With the advancing
and spreading of modernization since the eighteenth century, more and more
countries have been involved in this process. Countries initiated modernization at
different time and with some different outcomes. As a result, the international
poverty gap has been widening, and international differentiation has become
increasingly outstanding.

(1) Classification of Countries in the Modernization Process

There is no standard method of classifying countries. The classification of countries
in the modernization process can be based on development level, development
stage, and national strength or according to the level of modernization in a specific
field or indicator. China Modernization Report adopts modernization evaluation
and classifies countries according to modernization level, stage, and national
strength (Table 2.22).

First, the classification of countries based on development level. No consensus
has been reached on the definition of the level of national development. Generally,
the level of national development refers to a country’s relative level of development
in the process of modernization; many indicators can be used to describe the
development level such as modernization index, civilization index, economic, and
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Table 2.22 Classification of countries based on development level and stage
No. Classification of countries Classified by Annotation
1 Advanced countries and developing countries Modernization index Level

(moderately developed, preliminarily developed, and
underdeveloped countries)

2 High, middle, and low human development countries HDI

3 High-income, middle-income (upper-middle and Per capita national
lower-middle income), and low-income countries income

4 Developed and developing countries (more and less ~ Statistical criterion®
developed countries)

5  Knowledge, industrial, and agricultural civilization  Level of civilization

countries
6 Second modernization, first modernization, Modernization stage Stage
traditional agricultural countries
7 Frontier (early starter), catch-up (late coming) Start time
countries
8 Large, medium-sized, small, and microcountries Population, territory, Strength
and scale of economy
9  World powers, medium powers, primary powers, Strength,
weak nations competitiveness,
influence

Note: UNDP classifies countries according to the Human Development Index (HDI). The World
Bank classifies countries according to the national income per capita

Source: UNDP (2000), World Bank (2000), RGCMS (2008)

#According to the Population Division, Department of Economic and Social Affairs, United
Nations, developed countries include European countries, North American countries, Australia,
New Zealand, and Japan, while other countries are developing ones; developed countries refer to
industrialized countries, and developing countries include 50 least developed countries and other
less developed countries (UN 2004)

social indicators. According to China Modernization Report, based on the national
modernization level, countries can be classified into advanced and developing ones;
developing countries include moderately developed, preliminarily developed, and
underdeveloped ones (Example 2.6). Such a classification of countries applies to
modernization studies of all kinds.

Example 2.6 Classification of Countries Based on National Moderniza-
tion Level

According to national modernization level and world ranking, China Mod-
ernization Report classifies countries into developed, moderately developed,
preliminarily developed, and underdeveloped ones; while developed
countries are advanced countries, developing countries include moderately
developed, preliminarily developed, and underdeveloped countries.

The modernization-level-based classification goes like this in general:
Countries whose modernization level exceeds 80% of the average level of
high-income countries are classified as advanced or developed ones;
countries whose modernization level is below that of advanced countries

(continued)
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are developing ones; countries below that of advanced countries but above
the world’s average level are moderately developed ones; countries below the
world’s average level but above that of underdeveloped countries are prelim-
inarily developed ones; and countries below 60% of the world’s average level
are underdeveloped ones.

The world-ranking-based classification goes like this: Countries ranking
among the world’s top 20 in terms of modernization level are classified as
advanced ones; countries ranking between the 21st and the 45th places are
moderately developed ones; countries ranking between the 46th and the 80th
places are preliminarily developed ones; and countries ranking the 81st place
and below that are underdeveloped ones. It is how the 131 countries are
classified according to their rankings in 2005.

World Ranking Classification of Countries Modernization Index

1 100 Average Level of High-

Advanced = income Countries
. Developed countries
countries

20 80
Moderately developed
countries
45 — Developing 50  World’s Average Level
Preliminarily
countries developed countries
80 — 30
Underdeveloped
countries
131 0

Classification of 131 countries in 2005 based on modernization level and world ranking.
Note: The 131 countries are the ones whose population exceeded 1 million in 2000, and
statistics are relatively complete here and after. The world’s average second modernization
index (SMI) and integrated modernization index (IMI) may fluctuate around 50, and the
numbers of the four groups of countries may change slightly.

Source: RGCMS (2010)

Second, the classification of countries based on development stage. There is no
standard method of defining a country’s development stage. China Modernization
Report defines the development stages of countries according to their industrial
structure and employment structure (Tables 1.17 and 1.18). Although the classifi-
cation of countries by development stage is different from that by modernization
level, they are greatly correlated with each other, and it is worth making a compari-
son between them (Fig. 2.44).

Third, the classification of countries based on national strength. Generally,
national strength refers to the sum of assets and capacities a country has to survive
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Classification of Countries Modernization Level Modernization Stage Civilization Level
Advanced countries Developed Countries Second modernization Knowledge civilization
countries countries

Developing countries Moderately developed countries

Lo . First modernization countries Industrial civilization
Preliminarily developed countries - X K o
Traditional agricultural Agricultural civilization
Underdeveloped countries countries countries

Fig. 2.44 Comparison between the classifications of countries in 2000 based on level and stage
(schematic diagram). Note: Of countries that were in second modernization as knowledge civili-
zation in 2000, some were advanced ones, and some were moderately developed ones

and develop. Many indicators can be used to reflect a country’s strength such as
comprehensive national strength, objective national strength, economic strength,
scale of economy, population, and territory. National strength is in positive correla-
tion with the size and development level of a country. For indicators whose interna-
tional structures are different, the criteria for classifying countries can be different.
China Modernization Report 2008 introduced the classifications of countries
based on such indicators as objective national strength, economic strength, objective
competitiveness, objective influence, population, territory, and scale of economy.

(2) Methods of National Classification Based on the Level
National advancement is an objective phenomenon and is closely related to the
level of national modernization and the criteria for classifying countries.

First, the classification based on the level of national modernization. (1) The
classification based on the index of national modernization (Example 3.2), such as
second modernization index (SMI) or integrated modernization index (IMI). The
averages of world and high-income countries are the key criteria for this classifica-
tion. (2) The classification based on the ranking of the national modernization level
in the world (Example 3.2), such as the world ranking of SMI or IMI.

Second, the classification based on the level of field- and indicator-specific
modernization. (1) In the fields where quantitative evaluation is allowed, the classi-
fication can borrow or copy those based on modernization level. (2) In the fields
where it is hard to do quantitative evaluation, special research needs to be done. (3)
The classification based on the level of modernization indicators may change one to
one. (4) I