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Foreword 
 
Today’s global society clearly is experiencing a sea change, not in one but in many 
senses and aspects simultaneously. 
 
Many people tend to look at this change as a transition from modern civilization to a 
“post-modern” civilization. Alvin Toffler (1980) 2，among others, talks about the rise of 
the “Third Wave” of information revolution after the First Wave of agricultural 
revolution and the Second Wave of industrial revolution.  This view is not only a 
typical tripartite of pre-modern, modern, and post-modern, but also a highly technology 
= economics-oriented view of evolution of civilizations.   
 
However, civilizations are also driven by thoughts = religions, and few will doubt that 
the great “pre-modern” Arabic (Islam), Slav (Greek Orthodox), Indian (Hindu), and 
Chinese (Taoist) civilizations have been more religion-oriented than technology-oriented. 
This suggests that if we are really going to enter a post-modern era, the civilization that 
will follow or replace today’s Modern Civilization will also be thoughts = 
religion-oriented. In fact, Modern Civilization can be characterized as a civilization in 
which incessant instrumental empowerment in our means and capability to achieve 
goals takes place, based on what may be called the three pillars of modern values 
(cultures): progressivism, instrumentalism, and libertarianism. In contrast, the great 
religious civilizations of the pre-modern era were more interested in achieving a certain 
set of predetermined goals based on the three pillars of ligious values (cultures): 
sustenance, orthodoxy, and commandments.  

re

                                                 

 
But then what is going on in the process of today’s sea change? Nothing other than 
breathtaking progress in science and technology, as well as our powers to communicate 
and collaborate. Even though we may be casting doubt on our belief in infinite physical 
progress, most of us do firmly believe that we can continue to be empowered 
intellectually. For this reason I want to argue that we are still in the modern era. Indeed 
we are rapidly entering the last phase--the maturation phase--of Modern Civilization, 
simultaneously as a new post-modern civilization may be burgeoning, gradually and 
slowly. Let me therefore name my perspective “Last-Modern”, and explain it more fully. 
 

 
2 Alvin Toffler, The Third Wave. William Morrow & Company, Inc., 1980. 
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Society and Civilization 

 
A society can be modeled as a system (S) comprising a set of actors (A) sharing a 
common culture (L) and a civilization (V) and operating in a given environment (E), 
both natural and social. 
 

S = {A, L, V; E} 
 

Actors can be viewed either as units of rational behavior capable of 
recognizing/evaluating the world and of deciding upon optimal action using available 
means, or units of passive automaton responding to inputs from their environments, or 
some combinations of both. Culture is a set of world outlooks, values, and behavioral 
patterns, commonly and more or less unconsciously shared and transmitted among 
actors and works as organizing and operating principles of civilization. What culture is 
to a social system may be what a genome is to a living system. Civilization is a set of 
survival/improvement apparatus for actors as well as the system itself such as cities, 
institutions, goods and services, laws and morals, and science and technology. It can not 
only be consciously learned and shared by actors belonging to the social system in 
question, but also can be emulated by other social systems, at least to a certain extent. 
Thus what civilization is to a social system may be what phenotypes (forms and 
behaviors) are to a living system. 
 
Perhaps it makes sense to divide civilizations into two classes: one that is 
future-oriented, keen on introducing new innovations of physical technology and 
succeeds in realizing a breakthrough in techno-economic means of existence 
(agricultural revolution, for example); and one that is past-oriented, keen on 
maintaining and living by wisdom revealed by God or great ancestors, and succeeds in 
realizing a breakthrough in thoughts/religions (emergence of a historical religion, for 
example.) Modern Civilization, the civilization in which a large number of the 
contemporary global population lives, obviously belongs to the future-oriented class of 
civilization. 
 
 

S-shaped Curves 
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In what follows I will introduce the concept of an S-shaped Curve as a convenient 
conceptual scheme to capture and visualize the evolutionary process of Modern 
Civilization. It consists of three phases: emergence, breakthrough, and maturation. Its 
overall form is shown in Figure 1, where the horizontal axis measures time while the 
vertical axis measures either some objective quantity such as scale, growth rate, or 
energy consumption, or some subjective quantity such as the degree of belief shared by 
its members in the viability or growth capability of the system in question. This is just a 
conceptual scheme and I am not going to specify in any detail how to empirically 
measure such quantities.  
 

 
Figure 1: S-shaped curve A Conceptual Scheme to Capture Social Changes 

 
A general assumption is that although things emerge rather slowly (the emergence 
phase), they suddenly begin to grow rapidly (the breakthrough phase) and then 
gradually reach a plateau, most often only after some overshooting and its correction 
take place (the maturation phase). It may be useful to add two more phases: formation 
before the emergence phase and establishment after the maturation phase. But here I 
will leave it to readers to elaborate on this basic scheme further. Instead let me 
introduce some derivatives of the basic S-shaped Curve. 
 
First is a fractal structure. Suppose that to each phase of the original S-shaped Curve 
there corresponds a smaller S-shaped Curve as shown in Figure 2. Call that a 
decompo ition of the original. Or suppose that the original S-shaped Curve can be 
viewed as just one phase of a larger S-shaped Curve and call that a composition of the 
original. I then propose a perspective that such decomposition and/or composition can 
be repeated any number of times, thus producing a fractal structure of S-shaped Curves 
in a social system. For example, I will later show decomposition of Modern Civilization 

s

 4



into Militarization, Industrialization, and Informatization; Industrialization into First, 
Second, and Third Industrial Revolutions; Second Industrial Revolution into Military, 
Consumers Durables, and Service Industries, etc. 
 

 
Figure 2: S-shaped curve Derivatives: A Fractal Structure 

 
Second is a successive/long-cycle structure. Suppose that each S-shaped Curve is 
succeeded by a similar S-shaped Curve whose emergence phase overlaps with the 
former’s maturation phase, thus forming a successive structure as shown in Figure 3. 
Then connect the endpoint of the former’s breakthrough phase to the starting point of 
the latter’s breakthrough phase with a downward-sloping curve as also shown in Figure 
3. This procedure will give rise to a kind of long-cycle, whose upward slopes correspond 
to breakthrough phases of successive S-shaped Curves and whose downward slopes 
correspond to maturation/emergence phases of two successive S-shaped Curves. For 
example, I will later give a long-cycle interpretation of the history of modern Japan 
since the mid 19th century. 
 

 
Figure 3: S-shaped curve Derivatives: A Successive/Cyclical Structure 
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Three Evolutionary Phases of Modern Civilization 
 
My central hypothesis is that the evolutionary history of Modern Civilization can be 
decomposed, depending on what particular kind of capability is empowered, into an 
overlapping succession of three phases (militarization, industrialization, and 
informatization), each corresponding to emergence, breakthrough, and maturation 
phases of the S-shape curve of modernization as shown in Figure 4. 
 

 
Figure 4: Three Phases of Modernization 

 
During the militarization phase military power of actors is mainly enhanced, giving rise 
to modern sovereign states that monopolize military power and are engaged in the 
prestige game, aiming at promotion and display of greater prestige (generalized 
abstract power to threat and coerce others) by way of aggressive wars and diplomacy. 
When they win a war they acquire a part of the loser’s territory and people, to be 
confirmed internationally as theirs after diplomatic negotiations are over. They claim to 
achieve peace through conflict. For them what is regarded as sacred is their sovereign 
rights. 
 
During the industrialization phase economic power of actors is mainly enhanced, giving 
rise to modern industrial enterprises that concentrate economic power and are engaged 
in the wealth game, aiming at accumulation and demonstration of greater wealth 
(generalized abstract power to deal with and exploit others) by way of large-scale 
production and sales of goods and services. What they produce is placed in the market 
as merchandise, which, if successfully sold, is transformed into wealth. They claim to 
achieve prosperity through competition. For them what is regarded as sacred is their 
proprietary rights. 
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Similarly, during the informatization phase intellectual power of actors is mainly 
enhanced, giving rise to modern information “intelprises” that concentrate intellectual 
power and are engaged in the wisdom game, aiming at acquisition and exercise of 
greater wisdom (generalized abstract power to persuade and induce others) by way of 
sophisticated creation and sharing of knowledge and information. What they create is 
thrown into the “intelplace” as “sharable”, which, if successfully shared by others, is 
transformed into wisdom (or reputation). They claim to achieve pleasure through 
communication and collaboration. For them what is regarded as sacred is their 
information rights. 
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Five Phases of Militarization 
 

Militarization itself can be decomposed into a number of subphases of which we have 
observed so far at least five as shown in Figure 5. Each subphase has a duration of 
about 150 years with 50 year overlaps, and displays smaller S-shape curve properties: 
emergence (1550-1700), breakthrough (1650-1800), maturation (1750-1900), 
imperialism (1850-2000), and, most probably, empire formation (1950-2100?). 
 

 
Figure 5: Five Phases of Militarization 

 
It emerges with the rise of an absolutist sovereign state in which people are treated as 
its subjects. It then achieves a breakthrough transforming itself into a constitutional 
monarchy while its maturation arrives in the form of a nation-state, also being a 
democratic republic given rise to as the result of a “bourgeois” revolution that overlaps 
with the emergence of industrialization. It is during this maturation subphase that 
people acquire consciousness as sovereign citizens of a democratic nation-state. The 
prestige game seems to have achieved a kind of stability as a relatively peaceful game of 
strategy during the breakthrough subphase. But that was followed by a kind of 
overshoot in the sense that national armies tended to be more belligerent than military 
aristocrats and mercenary under former autocrats and monarchs. 
 
The militarization phase did not quite end with its maturation. In the fourth subphase, 
that of sovereign state formation by such latecomers as Germany and Japan, even 
fiercer wars, imperialistic World Wars, took place between “haves and have-nots”, 
finally depriving aggressive wars and colonialization of their legitimacy, while at the 
same time giving a large number of ethnic groups and regions an opportunity to 
organize themselves, even if just nominally, as sovereign states. As this fourth subphase 

 8



arrives at its maturation as the result of the end of the cold war between the two 
remaining truly sovereign states, it overlaps with the emergence of the fifth, possibly 
last, subphase in which we are observing the rise of a new “empire3” together with (a) 
incumbent nation states, who are not interested in joining the prestige game any more 
but at the same time are experiencing a kind of identity crisis as sovereign states due to 
severe constraints imposed on their sovereignty, (b) several “rogue states,” (c) global 
terrorists, and (d) a few states that seem to be making rather desperate and barren 
attempts to organize themselves as traditional sovereign states as well as regional 
powers. 
 
 

                                                  
3 See for example, Jean-Marie Guéhenno, La fin de la démocratie. Paris: Flammarion, 
1993, and Michael Hardt and Antonio Negri, Empire. Harvard University Press, 2000. 
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Three Phases of Industrialization 
 
If militarization meant (a) formation of a regular army and (b) territorialization of land 
and people, industrialization means (a) mechanization of production and (b) 
commercialization of things and people (wageworkers). Similarly, it is quite likely that 
informatization will be driven by (a) computerization of creation of ideas and (b) making 
knowledge and information sharable with everybody. In all cases, the former makes 
production processes more efficient while the latter makes distribution processes more 
efficient. 
 
Let us now examine the industrialization phase more closely. This phase can be 
decomposed into three subphases: First (1750-1900), Second (1850-2000), and Third 
(1950-2100?) Industrial Revolution, respectively corresponding to emergence, 
breakthrough, and maturation subphases of industrialization as shown in Figure 6. The 
First Industrial Revolution in which mechanization and commercialization mainly took 
place in factories, that is, places of production, emerged by the invention of the steam 
engine, broke through by the cotton industry, and matured by railways. The Second 
Industrial Revolution that saw mechanization and commercialization extend into the 
consumption area emerged by the rise of heavy-chemical industries mainly applied to 
military demands, broke through by consumer durables such as passenger cars and 
electric appliances industries, and matured by the rise of service industries covering 
areas such as entertainment, news, medicine, education, distribution, transportation, 
sight-seeing, construction, legal and financial services as shown in Figure7. Finally, 
since the mid-20th century industrialization has been maturing as the Third Industrial 
Revolution emerged with the computer industry as the new leading industry. In terms 
of this Third Industrial Revolution, the early years of the present century is 
experiencing both maturation of the computer industry and a break-through of the 
Third Industrial Revolution by a rise of new leading BNC (bio, nano, and cognitive) 
industries as shown in Figure 8. 
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Figure 6: Three Phases of Industrialization 

 

 

Figure 7: Three Phases of 2nd Industrial Revolution 

 

 
Figure 8: 3rd Ind. Rev. Enters Breakthrough Phase 

 
It is also useful to decompose further the emergence phase of the Third Industrial 
Revolution, namely, evolution of the computer industry. The computer industry, as 
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shown in Figure 9, emerged in the 1950s when mainframe computers were invented. 
Later, through lease lines or telephone lines, a number of dumb terminals came to be 
networked with mainframe host computers forming a TSS (time-sharing system). The 
computer industry then broke through in the mid-1970s when transistors were invented, 
leading to proliferation of IC chips, embedded microcomputers, and to workstations and 
PCs. This represented the downsizing phase of the computer industry and the 
downsized computers were mutually wired to form the client/server local networks and 
the Internet. In view of these developments the significance of maturation of the 
computer industry that is now taking place can be best described as the advent of 
ubiquitous wireless computing to be realized by innumerable non-PC mobile devices 
mutually unwired to form what George Gilder calls the “untethered” system.  This new 
development gives rise to the belief that we should put more emphasis on the 
construction of wireless LANs (local area networks), HANs (home area networks), and 
PANs  (personal area networks), rather than blindly extending fiber to the home 
(FTTH). 

 

Figure 9: Emergence Phase of  3rd Ind. Rev. 

 
Another interesting issue is what will be the new leading industries in the coming 
decades when the Third Industrial Revolution breaks through. During the 1990s many 
people pointed out that, because the computer industry with its IT has so far been 
leading industrial development during the last decades of the 20th century, now it will 
be the communications industry with its ICT that should lead the next wave of 
industrial development. Hence a lot of hype in laying fiber and obtaining by auction the 
necessary spectrum for “3G” mobile communications. By now it is abundantly clear that 
communication is not going to replace computers as an industry, but is going to be 
absorbed into and converged with computer IP networks.  
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Of course there were different views, too. For example in the 1980s and 1990s many 
Japanese leaders and critics were advocating that the next industrial development 
would be realized by application of IT to consumer electronics and automobiles, with 
Japan, the manufacturer nation of the world, taking the lead. As will be discussed 
shortly, it was nothing but an illusion of Japanese industrialists and government, who 
were conceited by the grandiose success of the post-war catching-up and surpassing of 
the United States in manufacturing of consumer durables. They had even jumped to the 
conclusion that the United States was declining as an industrial state, ignoring the 
important fact that the US was promptly entering the maturation phase of the Second 
Industrial Revolution through rapid and all-out development of service industries, and 
that Japan was far behind when it came to “servicization” of its economy.  
 
In contrast, in the United States most leaders and industry analysts were convinced 
that after hardware there will come an era of software, particularly so-called “contents.” 
Judging from the world leadership role the US played in the field of service industries it 
would be a no-brainer for giants of TV, movie, record, publishing and similar industries 
to conclude that the next big thing is information, as merchandise and the point of 
strategic importance, for that matter, will be in enhancing and monopolizing 
intellectual property rights.  
 
I posit that, as far as their visions are concerned, both Japanese and American leaders 
of industry are wrong. They are both dazzled by their own success. To put the issue in 
perspective let us look back at the process of the Second Industrial Revolution from an 
international comparative point of view as shown in Figure 10. The US was the obvious 
leader of the Second Industrial Revolution (heavy-chemical industrialization) to be 
followed by the Soviet Union and Japan with almost a 50- year time lag. The Soviet 
Union did extremely well and Japan did fairly well in its emergence phase when the 
central task was to develop heavy-chemical industries to meet military demands. After 
WWII both realized the strategic importance of developing consumer durable industries, 
particularly automobiles. Unfortunately, in spite of all the urges and attempts to 
introduce structural reforms of the economy, the Soviet Union never succeeded in 
designing and manufacturing cars of internationally competitive quality, finally ending 
up with its own dissolution. Their catch-up was thus postponed by at least 50 more 
years. On the contrary, Japan did a marvelous job in developing manufacturing and 
assembly industries for consumers. Maybe Japan did it too well, at the sacrifice of its 
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services sector. In spite of all the reform efforts of its socio-economic structure since the 
early 1980s, Japan is still suffering from a tremendous productivity gap between 
manufacturing and service industries. You can see in how miserable shape Japanese 
service industries are today, particularly in financial, education, and construction. 
Japan clearly has to do the homework of giving its service industries international 
competitive capability before or in parallel with launching a breakthrough in the Third 
Industrial Revolution. 
 

 
Figure 10: 2nd Industrial Revolutions International Comparison 

 
A very interesting and related issue is what about China, whose industries are now 
finally taking off, most probably about a hundred years behind the United States. China 
is now a formidable competitor in the world market when it comes to outputs of primary 
industries and light industries. China also seems to be leap-frogging in some of its IT 
industries. A question remains, however, with respect to consumer durables, the key 
leading industries in the break-through phase of the Second Industrial Revolution. In 
other words, can China pursue the Second Industrial Revolution single-handedly?  
Some observers point out that there still remains a lot to be improved in the quality of 
cars manufactured in China.  However, this may not be a relevant question any more 
in the era when technology transfer can take place in the form of capital as well as 
human transfer. 
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Emergence Phase of Informatization 
 
Recall that my central claim is that informatization that has been going on since the 
1950s, being an incessant process of intellectual empowerment, represents not the 
advent of a post-modern era but the maturation phase, and hence most probably the 
last phase, of Modern Civilization. 
 
If informatization develops along a similar course as militarization and 
industrialization, perhaps we will be able to distinguish its three evolutionary phases as 
shown in Figure 11: emergen e (1950-2100) or the First Information Revolution, where 
means of information processing are mainly increased, break hrough (2050-2200) or the 
Second Information Revolution, where interest in knowledge concerning goals rather 
than means mainly develops, and maturation (2150-2300) or the Third Information 
Revolution, where integration of knowledge concerning means and goals will take place, 
setting the stage to make a shift in earnest to a new post-modern civilization that I am 
tempted to call Wisdom Civilization. 

c
t

 

 
Figure 11: Three Phases of Informatization? 

 
If such a schematic interpretation of informatization makes sense, then being in the 
first decade of the 21st century we are entering, as shown in Figure 12, a break-through 
subphase (2000-2075) of the emergence phase of the First Information Revolution. 
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Figure 12: 1st Inf. Rev. Enters Breakthrough Phase 

 
Let us therefore examine in more detail the evolutionary process of the First 
Information Revolution. As militarization was driven by sovereign kings and their 
subjects and industrialization by citizens (bourgeois) and their employees, 
informatization will be driven by a class of people having a new kind of consciousness as 
well as patterns of behavior and their collaborators. I propose to call this new class of 
people “netizens.” Also, as sovereign kings created a new social organization, the 
modern sovereign state, and citizens as entrepreneurs another new social organization, 
the modern industrial enterprises, netizens will create still another type of social 
organization. In fact, particularly since the 1970s we have been observing mushrooming 
of new types of social organizations being neither states/governments nor business 
enterprises. So far they have been given only negative definitions - that is, they are 
characterized not by what they are by what they are not - and named accordingly as 
NGOs (non-governmental organizations) and NPOs (non-profit organizations). More 
recently a more positive name CSOs (civil society organizations) has been used more 
extensively. On my part I would like to suggest another name, modern information 
“intelprises”, taking into consideration the possibility that they will be dominant 
players of the third social game in Modern Civilization, the wisdom game. 
 
If we decompose the First Information Revolution into three subphases, its emergence 
(1950-2025) will be characterized by the rise of netizens and early forms of intelprises, 
while its breakthrough (2000-2075) will be achieved through development and spread of 
the wisdom game. It will finally enter maturation (2050-2125) as the wisdom game and 
other rules of the information society will be institutionalized firmly. 
 
Perhaps it will be useful further to decompose the emergence subphase of the First 
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Information Revolution itself as shown in Figure 13. In the very beginning (“emergence 
of emergence”), namely in the 1950s, there was rise of “technocrats” indicating 
burgeoning of a new era when social leadership will be taken by a new class of people 
fully equipped intellectually with highest academic degrees. They began to occupy 
dominant positions in existing large governmental and business organizations, 
organizing and running various “big projects.” Hackers, most of whom were trained in 
computer departments of ivy league schools may be seen as informal rebels against the 
rule of formal technocrats. Then, since about the mid-1970s there followed 
“breakthrough of emergence” as a large number of new types of organizations 
(NGO-NPOs), namely, early forms of intelprises came into being, to be mutually linked 
and networked. The terms “network” and “networking” also came into vogue. It was 
so-called “geeks4” who, emerging at the bottom of the social pyramid were first 
discriminated against and disdained on the one hand because of their strange fashion 
and ideological biases, while on the other hand were awed and feared because of their 
extraordinary talents,  particularly in computer programming and games, but then 
gradually ascended to leading positions not only in those new organizations but also in 
existing organizations.  
 

 

Figure 13: Emergence Phase of 1st Information Revolution 

 
Now in the first decade of the present century there seems to be “maturation of 
emergence” of the First Information Revolution taking place which, I presume, is going 
to culminate in what may be called “netizen’s revolution,” a historical counterpart to 
independence wars or revolutions of the modern military society and bourgeois 
revolutions of the modern industrial society. During this “maturation of emergence” 

                                                  
4 Jon Katz, Geeks: How Two Lost Boys Rode the Internet out of Idaho. Villard, 2000. 
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phase the dominant mode of netizens will be that of “smart mobs” first pointed out by 
Howard Rheingold in his recent book5. Smart mobs led by so-called “connectors6” will be 
equipped with all sorts of mobile devices for communication and collaboration and will 
be freely organizing and reorganizing various groups based on the infrastructure of 
GFN (group forming network) first defined by David P. Reed7. Note that both the Third 
Industrial Revolution and the First Information Revolution proceeded concurrently, 
arriving at their “maturation of emergence” phase simultaneously. This implies that the 
era of ubiquitous mobile computing and networking will arrive side by side with the era 
of smart mobs. Thus it is highly likely that, if netizen’s revolution will ever take place, it 
will be led by swarms of self-organizing smart mobs with various connectors working as 
their catalysts. 
 
 

                                                  
s t o

o

5 Howard Rheingold, Smart Mob : The Nex  Social Rev lution. Perseus, 2002. 
6 Albert Laszlo=Barabási, Linked: The New Science of Networks, Perseus, 2002. 
7 David P. Reed, That Sneaky Exponential—Bey nd Metcalfe's Law to the Power of 
Community Building. (http://www.reed.com/Papers/GFN/reedslaw.html) 
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Conclusion 
 
To recapitulate the main themes of this paper, my central contention is that Modern 
Civilization has entered its maturation phase since the mid 20th century. Starting with 
this theme we can draw out its several implications. 
 
(1) As Modern Civilization matures there will gradually emerge its successor, Wisdom 
Civilization. But it will take quite a while before the new civilization truly materializes.  
 
(2) In the meanwhile maturation of Modern Civilization will trigger a new kind of 
empowerment process, namely, the informatization process in which intellectual 
empowerment takes place. In this sense modernization is not over yet. It would be more 
appropriate to characterize the present era as the “last-modern” era rather than the 
“post-modern” era. 
 
(3) However industrialization, the breakthrough phase of modernization, is not 
completely over yet. Actually industrialization itself is now maturing as the Third 
Industrial Revolution, overlapping with emergence of informatization. 
 
(4) Regarding this Third Industrial Revolution, two processes are proceeding 
simultaneously:  

(a) it is entering its breakthrough subphase giving rise to new leading industries, 
the “BNC” industries, and 

(b) its emergence subphase, led by computer industries, is maturing, giving rise to 
pervasive computing based on wireless Internet and ubiquitous mobile devices and 
their various applications. 

 
(5) Informatization emerges as the First Information revolution in which two processes 
are proceeding simultaneously:  

(a) it is entering its breakthrough subphase giving rise to a new social game, the 
“wisdom” game, and 

(b) its emergence subphase, led by netizens and NGO-NPOs, is maturing, giving rise 
to a new form of netizens, Smart Mobs, who make extensive use of newly created mobile 
communications infrastructure and related devices and applications to promote their 
communication and collaboration, eventually accomplishing a socio-political 
revolution--the netizens revolution. 
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The key issue for this revolution is how and by whom should the complex of information 
infrastructure, devices, and applications be created and governed so that “innovation of 
ideas” may take place freely and its outcomes be shared as equally as possible. In light 
of such a perspective we can see why the following two issues have strategic importance. 
One is how should spectrum be distributed and used. The other is how should 
fundamental social rights of information society--namely “information rights” such as 
privacy, security, and priority--be defined, managed, and coordinated with other core 
social rights of Modern Civilization: sovereignty and property ownership. 
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