-

View metadata, citation and similar papers at core.ac.uk brought to you by . CORE

provided by KITopen

Technology in an Alternative Modernity

Zur Erlangung des akademischen Grades eines
DOKTORS DER PHILOSOPHIE
(Dr. phil.)

von der Fakultat fir Geistes- und Sozialwissenschaften
des
Karlsruher Instituts fir Technologie
genehmigte

DISSERTATION
von
Yanfeng Lu
aus

Mingguang, VR China

Dekan: Prof. Dr. Andreas Bohn

1. Gutachter: Prof. Dr. Armin Grunwald
2. Gutachter: Prof. Dr. Hans-Peter Schutt

Tag der mindlichen Prifung: 25. Februar 2013


https://core.ac.uk/display/197547018?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




Lebenslauf

Personliche Daten

Name: Yanfeng Lu (Herr)
Stéandige Anschrift: ZhongHai FengLian ShanZhuang 13-3-902
HaiDian, Beijing 100094 VR China

Vorlaufige Anschrift: Schneidemhler Str. 16d, Karlsruhe 76139

Email: yanfenglu2003@gmail.com

Staatsangehdrigkeit: Volksrepublik China

Hochschulbildung

1987-1992 Chinesische Universitat der Wissenschaft und Technik (" [ERF# 3 AR K 2),
B.E. in Computerwissenschaft und -technik

1992-1995 Peking Universitat (1b 51 K%%), M.Phil. in westlicher Philosophie
Magisterarbeit: The Reference of a Proper Name - On Kripke's Naming Theory

1995-1997 University of Connecticut (Storrs), M.A. in Philosophie

1997-1999 University of Massachusetts (Amherst), M.S. in Computerwissenschaft

2010- Karlsruher Institut fir Technologie, Doktorand in Philosophie
Dissertation: Technology in an Alternative Modernity

Berufserfahrung

1996-1997 University of Connecticut (Storrs), Fachbereich Philosophie
Lehrassistent: Die Lehrveranstaltungen ,Logik” und ,Ethik“ lehrte

1997-1998 University of Massachusetts (Amherst), Fachbereich Computerwissenschaft
Lehrassistent: Die Lehrveranstaltungen ,Java“ und ,Computerkenntnisse” lehrte

1999-2005 Novell Inc. (Provo Utah), NDS (Novell Directory Services) Abteilung
Softwareentwickler: Einige Bauteile im NDS-Produkt entwickelte
Der einzige Erfinder des US-Patents Nr. 7,225,222

2006-2010 Symbio (Beijing), LogLogic-Team
Projektleiter: Softwareinternationalisierung und -entwicklung fir LogLogic Inc.

2011- Karlsruher Institut fir Technologie, Institut fir Technikfolgenabschatzung und

Systemanalyse
Wissenschaftlicher Mitarbeiter: Technikphilosophie, Modernitatstheorie & China



Summary

Classical philosophy of technology was centrally concerned with modernity issues. It typically treated
technology as a general entity, a black box. Since the empirical turn philosophers in the field have paid
more and more attention to specific aspects of technology and specific technologies. In so doing they tend
to neglect the original modernity issues. A gap between micro analysis and macro issues emerges and
threatens to grow larger. This essay is an attempt to close that gap. As a general methodology it tries to
combine micro technology analysis with macro modernity issues.

A synthesized theory about the relationship between technology and culture is proposed on the basis of
the analyses of both technology and culture. In particular technology is analyzed into three major
elements: the scientific, design and functional elements. This analysis builds on the dual characterization
and pushes it further. Culture is also divided into three components: material, lower and higher cultures.
With the analyses of both sides a detailed picture of the relationship between them with much finer
granularity may be constructed. This turns out to be a synthesized theory, because key elements from all
the major existing theories are incorporated. The elements include determination from technological
determinism, instrumentation from common sense instrumentalism and culture-ladenness from various
contemporary theories, such as Feenberg’s underdetermination thesis, Ihde’s ambiguity thesis and
Winner’s politics of artifacts thesis. This synthesized theory is called cultural instrumentalism. The gist of
it is that technology is a culture-laden instrument of the core of culture.

Technology in this essay is discussed in the general framework of a theory of alternative modernity. In
contrast to Feenberg’s weak alternative modernity this theory proposes a strong alternative modernity. Its
central idea is to distinguish two sets of features of Western modernity. Individualism and
industrialization are regarded as essential to modernity in general, whereas scientism, capitalism-
commercialism and democracy are treated as peculiar to Western culture. So a strong alternative
modernity should have the first set of features, but at the same time be different from Western modernity
in a nontrivial way with respect to the second set of features. Western modernity here is a theoretical and
historical concept. An alternative to Western modernity doesn’t have to be non-Western.

In this general framework of alternative modernity, which has to be kept sketchy, the core of this essay is
to defend a general embracing-controlling-stance on modern technology. For this purpose both dystopian
substantivism and utopian fetishism of technology need to be refuted. Cultural instrumentalism certainly
provides theoretical support for the general stance. But the refutation has to be carried out in the bigger
context of modernity theory. The dominance of modern technology is the common ground of both
dystopian substantivism and utopian fetishism. They are refuted by pointing out the cultural background
of this dominance. For the former it’s mainly capitalism-commercialism and democracy, whereas for the
latter it’s mainly scientism. Therefore, the embracing-controlling-stance on modern technology calls for
an alternative modernity.

The case study of China is important in two respects. First, it constitutes a substantial part of the
comparative cultural context for studying Western modernity. Its peculiarity can be more easily identified
in a comparative cultural context. Second, in China we can clearly see how the embracing-controlling-
stance of technology was well implemented in its tradition but gradually lost in its modernization process.
The case study of two specific technologies, modern medical and information technologies demonstrates
how the general stance can be applied to specific technologies. The main issues involved in the specific
technologies are all closely related to modernity, scientism in the former case and personal freedom in the
latter. This further shows that our dealing with modern technology cannot be well done independent of
the general context of modernity.



Zusammenfassung

Klassische Technikphilosophie hat sich zentral um Modernititsthemen gekiimmert. Sie sah Technik
typisch als eine ganze Einheit. Seit der empirischen Wende Philosophinnen im Bereich der
Technikphilosophie haben immer mehr Aufmerksamkeit spezifischen Aspekten der Technik und
spezifischen Techniken geschenkt. Damit tendieren sie dazu, die urspriinglichen Modernitétsthemen zu
vernachlissigen. Eine Kluft zwischen Mikroanalyse und Makrothemen taucht auf und bedroht, immer
breiter zu wachsen. Diese Arbeit versucht die Kluft zu {iberbriicken. Als die generelle Methodologie, sie
verbindet Mikrotechnikanalyse mit Makromodernititsthemen.

Eine kombinierte Theorie iiber die Beziehung zwischen Technik und Kultur wird aufgrund der Analysen
beider vorgebracht. Namentlich Technik wird in drei Hauptelemente (das wissenschaftliche, Designs- und
funktionelle Element) analysiert. Diese Analyse basiert auf der Doppelcharakterisierung der Technik,
aber geht iiber sie hinaus. Kultur wird auch in drei Komponenten (die materiale, niedrigere und hohere
Kultur) geteilt. Mit den Analysen beider Seiten ein ausfiihrliches, feinkornigeres Bild der Beziehung
zwischen Technik und Kultur kann konstruiert werden. Sie ist eine kombinierte Theorie, weil
Hauptelemente von allen bestehenden bedeutenden Theorien einbezogen werden. Sie enthalten
Determinierung vom technologischen Determinismus, Instrumentation vom iiblichen Instrumentalismus
und Kulturbeladenheit von den zeitgendssischen Theorien, z. B. Feenbergs Unterdeterminierungsthese,
Ihdes Ambiguititsthese und Winners These von den politischen Artefakten. Diese kombinierte Theorie
wird als kulturellen Instrumentalismus bezeichnet. Ihrer Hauptpunkt lautet, dass Technik ein
kulturbeladenes Instrument des Kerns der Kultur ist.

In dieser Arbeit Technik wird im Rahmen einer Theorie von alternativer Modernitit diskutiert. Im
Gegensatz zu Feenbergs schwacher alternativer Modernitét diese Theorie schlédgt eine starke alternative
Modernitit vor. Ihre zentrale Idee ist es, zwei Merkmalegruppen der westlichen Moderne zu
unterscheiden. Individualismus und Industrialisierung werden als der generellen Modernitit wesentlich
identifiziert, wihrend Szientismus, Kapitalismus-Kommerzialismus und Demokratie werden als
westlicher Kultur eigentiimlich betrachtet. Deshalb muss eine starke alternative Modernitét die erste
Merkmalegruppe tragen, aber mittlerweile beziiglich der zweiten Merkemalegruppe von der westlichen
Moderne deutlich unterscheiden. Westliche Moderne ist hier ein theoretischer und geschichtlicher
Begriff. Eine Alternative zur westlichen Moderne ist nicht unbedingt nicht-westlich.

Im Rahmen der alternativen Modernitit, die skizzenhaft bleiben muss, der Kern der Arbeit ist, einen
generellen annehmenden-kontrollierenden Standpunkt in moderner Technik zu verteidigen. Zu diesem
Zweck sowohl dystopischer Technik-Substantivismus als auch utopischer Technik-Fetischismus miissen
widerlegt werden. Kultureller Instrumentalismus bietet bestimmt dem generellen Standpunkt theoretische
Unterstiitzung. Aber muss die Widerlegung im groen Kontext der Modernititstheorie durchgefiihrt
werden. Die Dominierung der modernen Technik ist der gemeinsame Grund sowohl des Substantivismus
als auch des Fetischismus. Sie sind damit entkréftet, den kulturellen Hintergrund dieser Dominierung zu
enthiillen. Im ersten Fall er ist hauptsdchlich Kapitalismus-Kommerzialismus und Demokratie. Im
zweiten Fall er ist vorwiegend Szientismus. Deswegen verlangt der annehmende-kontrollierende
Standpunkt in moderner Technik nach einer alternativen Modernitiit.

Die Fallstudie iiber China ist wichtig in zweierlei Hinsicht. Erstens, sie konstituiert einen bedeutenden
Teil des komparativen Kulturkontexts, in dem westliche Moderne studiert werden darf. Thre
Eigentiimlichkeit kann in diesem Kontext leichter identifiziert werden. Zweitens, man kann in China klar
sehen, wie der annehmende-kontrollierende Standpunkt in Technik in ihrer Tradition gut ausgefiihrt, aber
in ihrem Modernisierungsprozess Schritt fiir Schritt verloren worden ist. Die Fallstudie iiber zwei



spezifische Techniken, die moderne Medizintechnik und die Informationstechnik, zeigt, wie der generelle
Standpunkt auf spezifische Techniken angewendet werden kann. Die Hauptprobleme in den zwei
Techniken sind alle mit Modernitit verbunden, Szientismus im ersten Fall und personlicher Freiheit im
zweiten. Dies macht weiter deutlich, dass die moderne Technik unabhiingig vom generellen Kontext der
Modernitit nicht gut behandelt werden kann.
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Introduction

In this introduction I clarify some general matters of this essay. The Background and Motivation
section puts this PhD study in context, including the historical context, the current state of
philosophy of technology and some personal background. The General Approach section explains
some general aspects of methodology. The Structural Overview section lays out the general
structure of the essay.

Background and Motivation
Historical Context

In five centuries Western modernity has expanded to many parts of the world and it has
dominated humanity for the past two centuries. Modern science and technology, as one pillar of
Western modernity, have been well accepted almost everywhere on the globe without much
resistance. But it’s not the case with capitalism and democracy, other pillars of Western
modernity. The acceptance of capitalism and democracy is uneven among the traditional cultural
spheres. They have taken root in India after centuries of British colonization, although with some
cultural resistance. They have been welcome in the traditional Chinese cultural sphere mostly
recently, except Japan as the pioneer, which achieved fast modernization in the 19" century.
South Korea, Taiwan, Hong Kong and Singapore are newcomers whereas mainland China has
started to adopt capitalism to a certain extent. But in the Muslim world the resistance is tenacious,
with religious conflict with the West as a major reason.

With the decolonization after the Second World War and the globalization at the turn of century,
human history has entered a new phase. Instead of a few power or superpower nations dominating
the international stage, more and more nations are playing more and more important roles. As we
enter the new millennium, humanity is bundled together more than ever before. We have to work
together to face our common challenges. This has become obvious in handling the recent global
financial crisis and global warming. G-8 has to be replaced by G-20. That’s symbolic. As the
world moves to being multi-polarized, nations are becoming more and more conscious of keeping
their own cultural identity and protecting their own cultural heritage. Certainly most nations want
modernization (no matter how they interpret it), but they just don’t want to copy everything from
the West. The recent Afghanistan and Iraq wars clearly showed how difficult it is to export
democracy by force. This could well be the death toll of an age of hegemony and unilateralism.

The concept of alternative modernity gains much significance in this context. The West has led
humanity into modernity. This has become an irreversible trend. No matter what the
interpretation is, modernity has been primarily associated with progress. But Western modernity
is probably not the only way to modernity. In fact, from Marx through the Critical Theorists to
post-modernists Western intellectuals have brought up much criticism of Western modernity. And
from the Critical Theory has evolved the contemporary alternative modernity theory, represented
by Andrew Feenberg’s philosophy of technology. Criticisms in many cases are accompanied with
proposed solutions. Therefore, alternative modernity is not just a concern of non-Western
cultures. The Western societies themselves also strive for some reforms.

Most of the criticism made by Western intellectuals has been done from within the Western
culture. Instead, this essay is intended to provide a cross-cultural perspective. It tries to propose a



strong alternative modernity theory in contrast to a weak one. To achieve that, it has to examine
Western modernity from a comparative perspective. Specifically Chinese culture is used as an
important reference. The characterization of Western modernity is done in comparison with
Chinese culture.

The State of Philosophy of Technology

Modernity is undoubtedly intertwined with technology. On the one hand modern society is
unimaginable without the support of modern technology. If any major technology was taken
away, modern society would malfunction, in the worst case even collapse. On the other hand
technology also has been heavily shaped by modernity. Traditional technology encompassed a
wide range of methods. But modern technology has been more and more intertwined with modern
science. Traditional technologies that cannot be incorporated into the scientific worldview are
often abandoned, or at least suspected. This close relation between modernity and technology is
reflected in a new phenomenon, the dominance of modern technology in modern society.

Early criticisms of Western modernity recognized the important role of modern technology, but it
was not treated as a target. For instance Marx’s main target of criticism was capitalism. He didn’t
see any big problem with modern technology, although the capitalist economy was built on large
scale production with machines. Modern technology became an issue in later criticisms of
Western modernity. It’s evidenced in Heidegger, the Critical Theorists and Ellul, among others.
This can be counted as the starting point of modern philosophy of technology. A distinct feature
of these early theories of technology was that they treated modern technology as a general entity
in the large context of Western modernity. Due to the rapid development of the field, this is
already called “classical philosophy of technology.” Contemporary philosophy of technology is
developed out of some major complaints about classical philosophy of technology. Brey
summarizes them into three criticisms, which accuse it to be pessimistic, deterministic and too
general and abstract, respectively (Brey 2010: pp. 38-39).

The transition from classical to contemporary philosophy of technology has now been recognized
as an “empirical turn.” This title is primarily related to the third criticism above. “Empirical” is
said against “general” and “abstract.” A common feature of contemporary philosophy of
technology is attention to details. Technology is no longer treated as one so-called “with a capital
T.” Philosophers are more and more interested in specific technologies and specific aspects of
technology (design process, engineering knowledge, etc.). With this change of general approach
the other two aspects are also affected. Attention to details obviously makes the theories less
pessimistic and deterministic. However, different theories are affected in different degrees.
Borgmann was included in American Philosophers of Technology: The Empirical Turn
(Achterhuis ed. 2001), but the general tone of his theory is close to classical philosophy of
technology. His view of modern technology is to a large extent still pessimistic and deterministic.
A significant part of the contemporary philosophy of technology is still concerned with the
relationship between technology and society or culture. Brey calls this society-oriented approach.
A more radical revolt against classical philosophy of technology is the engineering-oriented
approach. This approach focuses on engineering processes, components and products themselves
and emphasizes description rather than evaluation of technology with reference to its social
context.

Compared with classical philosophy of technology contemporary theories of technology generally
have less concern with modernity issues. Among the major contemporary philosophers of
technology Borgmann and Feenberg have direct concern. Dreyfus’s critique of artificial reason is
closely related to the scientific worldview, which is an essential part of Western modernity.



Modernity issues already find little place in Ihde’s new phenomenology. The engineering-
oriented theories go further to play down all normative issues. Even the recently developed ethics
of technology pays much attention to moral issues on the micro level and tends to ignore the
general context where modern technology is developed and applied. All in all we see a gap
between the micro and macro approaches yawning wide. The conflict was vehemently
demonstrated in Winner’s charge that social constructivism opens the black box and finds it
empty (Winner 1993). Recently Brey also expressed the concern that the society-oriented and
engineering-oriented approaches might drift apart (Brey 2010: p. 45).

Effort has been made to close the gap. The anthology Modernity and Technology (Misa et al. eds
2003) is an important part of it. The approach suggested by Brey is methodological. Particularly
he advocates four types of interlevel analysis: decompositional analysis, subsumptive analysis,
deductive analysis and specificatory analysis (Brey 2003: p. 68). These methods are intended to
bridge the micro-macro gap. Feenberg’s approach is conceptual instead. For him the gap between
technology studies and modernity theory is not one involving different levels, but different
concepts of technical rationality. Modernity theory maintains a differentiation of rationality from
society. Technology studies reject this conception and reveal the social context of technical
rationality. However they “lose part of the truth when they emphasize only the social complexity
and embeddedness of technology and minimize the distinctive emphases on top-down control that
accompanies technical rationalization.” (Feenberg 2003: p. 74) Therefore a synthesis of
technology studies and modernity theory calls for combination of both fields. On the one hand the
concept of technical rationality in modernity theory should be “revised to free it from implicit
positivistic assumptions.” On the other hand we should “preserve modernity theory’s insight into
the distinctiveness of modernity and its problems.” (ibid.: p. 75)

This essay also attempts to combine technology theory with modernity theory. It generally adopts
Feenberg’s approach, although both theories contained in it are different from his.

Personal Background

I came from China and was educated in both computer science and philosophy. Then I went to
the US to continue my study in both fields. Once I lived in the US I had the chance to put Chinese
and American cultures side by side and reflect on them. On one side is an eastern culture in the
early phase of modernization and on the other a Western culture with a fully developed
modernity. The stark contrast could be felt in many aspects of society. As China was undergoing
modernization, modernity was already a big concern for me when I was in college. But the life in
the US gave me the opportunity to have a direct experience of a modern society and make some
deeper reflection on it. On the other hand my Chinese background provided me a different
perspective when I was pondering on Western modernity. I sort of had a view from outside.

In the first decade of the 21* century the Chinese society went through dramatic change. More
and more I felt the urge to go back and have a direct experience. The general impression was that
material life there was getting closer to the American society. Supermarkets filled with all sorts of
goods, a big net of expressways and private vehicles were just several examples. Chinese students
studying in the US today would definitely feel much less cultural shock than my generation.
However, as the initial excitement faded away, I could feel the fundamental difference again.
Anyways, Chinese modernization is still a theoretical problem to be tackled.

The plan to live in Europe for some time came out long time ago. I had been well aware of the
difference between the American and European societies. Again I wanted a first hand experience.
I believed this was necessary for me to formulate a less biased modernity theory. In any event



Europe is where modernity was born. After ten years of work in the IT industry I thought it’s time
to concentrate and write down years of thinking. My background in computer science and
philosophy made the choice of philosophy of technology rather natural. And as discussed above
technology is also closely related to modernity. Finally a PhD study in the field of philosophy of
technology in Germany met my various needs well. From the life in Germany I did experience
some important differences between the American and German societies. Among them the most
prominent are a strong environment consciousness, a comprehensive welfare system including
free education and governmental support of museums, theaters, etc. This definitely broadened my
view of Western modernity. If we regard the modernity embodied in the American society as a
reference, the German society displays an alternative modernity in some important aspects.

About a dozen years ago a prototype was already in shape. It has undergone significant
development since then. Compared with the prototype I now have something much richer. This
essay draws much from my personal background. The modernity theory presented here is based
on my life in the Western modern societies, especially the US, and reflections from a comparative
perspective. The technology theory benefits from my work in the IT industry. The philosophical
training I received enables me to handle philosophical issues at ease. As an enthusiastic amateur
photographer I even incorporate my experience from photography practice into the essay.

General Approach
Western Modernity as a Theoretical Concept

The difference between modern and traditional societies is easily discernible. A major task of
modernity theory is to characterize modern societies. Unfortunately this is not an easy task.
Modernity is such an elusive concept that consensus is difficult to reach. Each major modernity
theory picks a different feature set to characterize modern societies. Brey clearly distinguishes
two types of modernity theories: the cultural-epistemological theories and institutional theories
(Brey 2003: pp. 36-37). The former focus on cultural forms and modes of knowledge, whereas
the latter on social and institutional structure. Generally this is a distinction between cultural and
social theories. Related to the different focuses on modern societies is disagreement on the
beginning of modernity. The cultural theories tend to regard Renaissance in the 15™-16™ century
as the beginning of modernity. In contrast the social theories normally put the starting point at the
Industrial Revolution and political revolutions in the 18" century.

Various complicated factors cause this lack of consensus. First, the transition from traditional to
modern society in the West was a gradual process. In addition, the development of different areas
of society was uneven. Ideas are always easier to formulate than institutions. Culture always
advances faster than economic and political structure. Second, major Western modernized nations
had their own particular situations and followed different paths of modernization. So they may
bear particular characteristics. Third, what makes things more complex is that, these nations have
realized problems in modernity and made reforms in various forms. Some have deviated from
certain principles of Western modernity.

Under these circumstances the modernity theory proposed in this essay is not intended to be an
accurate characterization of Western modernity. Rather it represents a particular perspective.
Specifically this is a comparative perspective. Western modernity is examined in a cross-cultural
context. For one thing, when Western modernity is viewed from within Western culture, it’s more
like a dramatic breakaway from the past. But when it’s viewed from outside of Western culture
significant continuation from the traditional Christian culture is detectable. From this general



perspective the following approaches are adopted in characterizing Western modernity. First,
modern society is considered as a whole and all the areas including culture, economy and politics
are taken into account. Ideas are treated on the same footing as institutions. Second, the American
society is given higher priority. Due to its unique history the American society on the one hand
inherited many elements from Western Europe, but on the other hand it also freed itself from
some traditional constraints. The result is that it has carried the spirit of Western modernity to a
powerful extreme. Third, the reforms in Western societies are recognized. These new elements
are treated as deviation rather than part of Western modernity. The notion of postmodernity
adopts similar approach, but it at the same time assumes that Western modernity is the only
possible form of modernity. That’s why it calls deviation from Western modernity
“postmodernity.” In contrast this essay holds a broader notion of modernity (cf. Part I). It takes
deviation as an alternative instead.

Generally Western modernity is a theoretical concept. It’s an abstraction that may not match any
specific modernized Western society perfectly, including the American society. Besides, it only
corresponds to a particular historical period. So it’s normal to see deviation in contemporary
Western societies. But just like concepts such as straight line and plane in geometry this abstract
concept captures essential aspects of a historical condition, which has become so significant for
the whole humanity. Its focus is put on how the traditional society was transformed. So it
provides a good model and reference for societies to build a viable alternative, both for the non-
Western cultures and the Western as well.

Combine Micro Technology Analysis with Macro Modernity Issues

Modernity is just one subject of this essay. The other is technology. On the background of the
current state of philosophy of technology, this essay contains an effort to combine technology
theory with modernity theory. The technology theory proposed in the essay is built on various
contemporary theories. The spirit of the empirical turn is carried to a significant extent. The
theory is based on an analysis of technology into three elements. Many details of technology are
included in the analysis. Specific technologies are also used as examples to illustration the ideas.
The theory’s view of modern technology is neither pessimistic nor deterministic. The key ideas of
the culture-ladenness of technology and the limit of technology from contemporary theories are
incorporated. On the other hand, the determination of technology is also recognized to a certain
extent. And more importantly, the instrumentation of technology is revived in a special way.
These are key ideas from the two traditional theories, technological determinism and common
sense instrumentalism. Generally we have a theory which is a synthesis of major traditional and
contemporary theories and is based on detailed analysis of technology.

However, the modernity issues in the classical philosophy of technology are not ignored. Instead
of the deterministic view of modern technology, the dominance of modern technology is
recognized as a basic phenomenon of modernity. First, as classical philosophy of technology
claimed, this is the direct cause of many modern malaises. Second, this phenomenon needs to be
explained. But it cannot be explained by modern technology itself, as classical philosophy of
technology maintained. Instead it has to be explicated in a large cultural context. Here is where
the technology theory and the modernity theory can work together. Specifically, the technology
theory explains why technology dominates in such and such a cultural context and the modernity
theory explains why such a cultural context becomes reality in modern society. In this way the
two theories are combined.

Further, micro technology analysis and macro modernity issues are combined with a technology
theory about the relationship between technology and culture that are sensitive to both. Micro



analysis and macro issues don’t have to be independent of each other. If we consider modern
technology as a box, then classical philosophy of technology treats this as a black box and is
mostly concerned with the relation between the box and its large context. On the contrary,
contemporary philosophy of technology opens the black box and discloses what’s inside.
Nevertheless it tends to overlook the large context, although it also pays attention to the area near
the periphery. There is no reason why we cannot have a integrated picture that includes both the
inside and outside of the box.

Focus on Technology

With a subject as broad as modernity, how to control the scope of the essay is always an issue. In
a dissertation one can only handle a limited number of topics. However the modernity theory I
want to propose involves general characterization. Leaving out any part would damage the
integrity. So the best choice is to include all the parts and outline the basic ideas. Compared with
modernity technology is a much more specific subject. Due to the limit of scope, this essay has to
focus on technology. The core question this essay tries to answer is, what should we do with
modern technology? In this way the modernity theory has to be kept sketchy. But it’s necessary
for answering the core question, for the simple reason that modern technology cannot be well
understood without modernity as a whole. The modernity theory provides the historical and
cultural context for a theory of modern technology. Generally a sketchy modernity theory is
treated as a framework, in which a full-scale technology theory is proposed in this essay.

The wide range of modernity is demonstrated in the many topics involved. As we will see, almost
all the major areas of philosophy are touched, from metaphysics through philosophy of science to
political philosophy. Yet the issue of modern technology provides a nice piece of glue to stick all
the various thoughts and ideas together. It’s just impossible to include sufficient argumentative
support for each of the ideas. But positions directly related to the core question are based on solid
arguments. In this way the essay keeps focused, but on the other hand it also brings up many
topics for further development in the future.

Structural Overview

After a general proposal of an alternative modernity theory, the essay gets into details about the
interaction between technology and culture and then how technology should fare in that
alternative modernity. Finally Chinese traditional society and modernization and the specific
fields of medical and information technologies provide good case studies. So the whole essay is
divided into four parts.

In Part I a preliminary alternative modernity theory is proposed. On the basis of a historical
survey of Western modernization, some essential features of modernity are extracted from the key
events or movements in Chapter 1. In particular individualism and industrialization are identified
as the two general essential features of modernity. Roughly individualism covers the political and
cultural areas and industrialization covers the economic area. They jointly distinguish a modern
society from a premodern one. Chapter 2 talks about an alternative modernity. An alternative
modernity is said against the Western modernity, which is treated as a model and reference. The
essential features of modernity are extracted from Western modernity. An alternative modernity
also needs to be based on Western modernity. In order to clarify what can be counted as an
alternative, essential and peculiar features of Western modernity need to be identified. These are
scientism, capitalism-commercialism and democracy. A common thought behind them egalitarian
universalism is also unveiled. So a form of modernity has to go beyond these features in order to



be an alternative to Western modernity. This is a strong alternative modernity compared with
Feenberg’s weak one.

Part II is a preparation for the technology theory of this essay. Several major existing theories of
the relationship between technology and culture are examined. The examination is carried out on
the basis of an analysis of technology, which is the task of Chapter 3. Specifically, built on the
dual characterization of technical artifacts, technology is analyzed into three major elements, the
scientific, design and functional elements. These three elements are not separable components of
technology, but just different aspects of the same entity. However the analysis makes the
examination of the existing theories clearer and easier. The theories are grouped into the
traditional and contemporary theories, along the neutrality vs. culture-ladenness dichotomy.
Chapter 4 deals with the traditional theories. It’s demonstrated first that the general foundation of
neutrality is the scientific element of technology. For this purpose the neutrality of science in a
certain sense is defended against historicism, post-modern criticism and constructivism.
Technological determinism and common sense instrumentalism both claims the neutrality of
technology. The former regards technology as an autonomous determining power, whereas the
latter treats it as an instrument that fits into a straightforward functional slot. The contemporary
theories of technology are discussed in Chapter 5. Similarly, the design and functional elements
of technology are shown as the foundation of its culture-ladenness. This is a relatively easier task.
Then three major theories are examined. Feenberg’s theory of underdetermination is derived from
the constructivist theory of technology. It claims that technical factors themselves cannot
determine the design of a technology. So it has to do with culture-ladenness in terms of design.
Ihde’s ambiguity theory reveals that the function of a technology is ambiguous without a
particular cultural context. The same technology could have quite different functions in different
cultural contexts. This is in fact a theory of culture-ladenness in terms of function. Finally
Winner’s politics of artifacts theory can be deemed as having to do with culture-ladenness in
terms of both design and function.

Part I1I is the core of this essay. It develops a synthesized theory of technology on the ground of
the existing theories and then combines it with the modernity theory to provide an answer to the
core question. What should we do with modern technology? On the one hand we should embrace
it with all the benefits and progress it brings. On the other hand we should control it in order to
avoid the problems it causes. Generally speaking this is an embracing-controlling-stance on
modern technology. This may appear to be a common sense. But the thinking behind it is far from
trivial. First an inspiration for the embracing-controlling-stance can be obtained from the field of
photography. Chapter 6 spells out that inspiration. Photography carries the combination of
technology and art. Although photography equipment is loaded with cutting edge modern
technologies, technology can only facilitate photography practice to a certain extent. Of the four
basic elements of photography works technology may help with exposure and focusing, but can
contribute nothing directly to composition and attractiveness. These latter two are the art part,
which is the core of photography. So the general message about technology in photography is
that, it helps but falls short of the core.

The following two chapters handle the two aspects of the general stance in turn. To defend the
embracing stance the dystopian substantivism of modern technology needs to be rebutted. This is
one major task of Chapter 7. Specifically four influential substantivist theories of modern
technology are examined. They are Heidegger’s Ge-stell as a new ontology, Ellul’s predominant
efficiency, Marcuse’s one-dimensional thinking and Borgmann’s device paradigm. They all treat
modern technology as a substantial part of culture that shapes the whole culture. For each of the
theories the feature it picks is explained in the general cultural context. The goal is to show that
modern technology is not the real culprit of the various problems in modernity. Instead we need



to find the root cause in the cultural context behind modern technology. Once modern technology
is proved innocent it can be whole-heartedly embraced. The main theory of the essay is
introduced in the second half of the chapter. It’s a technology theory called cultural
instrumentalism. Its central claim is that technology is a culture-laden instrument of the core of
culture. A key idea is to divide culture into material, lower and higher cultures, so that the
subtleties in the relationship between technology and culture can be better captured. It turns out
that all the major existing theories become a part of this synthesized theory. Then this theory and
the modernity theory are combined to interpret the phenomenon of modern technology. A
primary prescription for the modern malaise is also suggested. It’s no other than going for an
alternative modernity.

Chapter 8 deals with the controlling stance on modern technology. A three step approach is
adopted. The first step of control is to recognize the limit of technology. The focus here is the
strong Artificial Intelligence (Al) and Dreyfus’s critique of it. But they are both put in a larger
context. The strong Al, which is supposed to create human intelligence with computers, is put in
the materialist worldview of modern science. And Dreyfus’s critique of artificial reason is
interpreted as an important step on the path leading to a new worldview. That can be called
organizational naturalism. In the materialist worldview everything can be reduced to its matter.
On the contrary, organizational naturalism recognizes organization as another dimension of the
world besides matter. Further natural and cultural evolutions have generated an organizational
spectrum containing five major levels of organization. With this organizational spectrum a variety
of existing fundamental dichotomies can be reconciled, including that between rationality and
meaning, a basic issue in the modernity theory. Generally speaking, the limit of modern
technology is due to the materialist worldview it adopted with modern science. Hence it falls
short of meaning and high values. The second step of control is to show that even within its
limited scope modern technology needs to be further controlled owing to its unprecedented
power. Without appropriate control irreversible damage could result. The focus here is the
environmental problem. The power of modern technology has greatly increased the scope of
human actions. A certain kind of new ethics is needed to cope with this new situation. The third
step is about a direct control of modern technology. That is the recent development of technology
assessment and regulation. The assessment is performed by professional institutes on specific
technologies and the regulation is carried out by the government mostly in the form of established
laws. So this is a direct control compared with environmental ethics. When a direct control is
carried out properly it can be much more effective and high values may be directly embedded in
1t.

After the central embracing-controlling-stance on modern technology is defended, it’s applied to
four cases in Part IV. The cases are traditional China, Chinese modernization, medical technology
and information technology. The former two cases are relatively general, whereas the latter two
more specific. The four chapters in this part handle these cases in turn. Chapter 9 is about
traditional China. The interest in it still lies in its technology. Needham’s famous study has
revealed the fascinating world of Chinese technology. Although technology was well developed
in traditional China, it never dominated culture. What stood in the center of Chinese traditional
culture is a unique type of humanism. On the one hand technological innovations were highly
encouraged, but on the other hand technology only played a subordinating role. In general
traditional China offered a perfect historical implementation of the embracing-controlling-stance.
When history entered the Modern Age the situation became quite different. Modern science and
technology has overshadowed the once advanced Chinese technology, and China has been forced
unto the path of modernization. Chinese modernization is the topic of Chapter 10. The path that
has been trodden is apparently dominated by the adoption of modern science and technology.
This can be seen in the three major phases. But the modernization of such a unique and enduring



culture cannot be as easy as a direct adoption. Given China’s successful past, important elements
from Chinese culture are extracted and suggested to be contributive to an alternative modernity.
For China itself its modernization can only be a synthesis of its tradition and modernity. Before
Western modernity Buddhism had no less impact, but Chinese culture had managed to handle that
successfully by adaptation and assimilation. The way to meet the new challenge should be
essentially the same. In terms of technology a new implementation of the embracing-controlling-
stance in the Modern Age is urgently needed. If China can achieve this new synthesis, it will be
automatically an important contribution to mankind.

The last two chapters deal with two specific technologies, medical technology and information
technology. They have the same structure. Together they show how the embracing-controlling-
stance may be applied to specific technologies. Chapter 11 first makes a historical survey of
modern medical technology. Its philosophical foundation is the mechanical view of the human
body. Under this view modern medicine has made big progress. Advanced surgical technologies
and pharmacy have improved and saved many people’s lives. Therefore modern medical
technology should be warmly embraced. But on the other hand the overdependence on modern
medical technology has made people overlook other factors of health and the abuse of it has even
caused more health problems than it actually cures. Further, recent advancement in medical
technology, especially in the area of reproduction, has brought about fundamental ethical issues.
How to use the technology in an appropriate way is a question worth considering. Similarly
Chapter 12 makes a brief review of the several-decade history of information technology first.
People have been talking about an information revolution. Although it’s debatable to claim that
information revolution has a parallel scale with the Industrial Revolution, it does greatly improve
automation and communication, which are actually two basic components of the Industrial
Revolution. Perhaps only the so-called virtual world generated by software simulation is
something new. In this information world made possible by computers a kind of degradation
gradually shows up. Books are first turned into magazines and then magazine articles are turned
into scattered multi-sentence paragraphs, containing frequent grammatical errors. Another aspect
is the out-of-control of information. Under the principle of freedom of speech, all kinds of
information are suddenly put on the universal internet and become accessible for everyone. The
loss of organization and control represents the core of degradation. Therefore the need of control
is more straightforward in information technology.



I Alternative Modernity
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“Modernity” is a rather vague word. “Modernism” has been used to refer to an art form in the 20"
century. “Modern” is even used as the equivalent of fashionable. But in this essay “modernity”
refers to a particular historical period and the thoughts, styles and institutions corresponding to it.

The Modern Age in the West is said in contrast to the Middle Ages or the medieval period. In the
Middle Ages Christianity dominated Western life. The Christian dominance permeated in every
aspects of human life, in people’s world outlook, in politics and in everyday life. Life then could
still be divided into sacred and secular, but apparently the former had the absolute upper hand.
People’s worldview was centered on the Bible. In politics the state was ruled by a monarch, but
the power of the monarch had to be granted by the clergy. And God worship was an essential part
of people’s daily life. After centuries of development since the Roman period the Christian
culture finally got into the state of decadence. The Modern Age just grew out of that decadence.

There is no clear boundary between the Modern Age and the Middle Ages. Rather there is a big
overlap between the two periods, with elements from both coexisting for about three centuries.
The modern elements can be clearly seen as early as the Italian Renaissance. The thought at the
core of Renaissance was humanism. Man was no longer regarded as an inadequate, ignorant and
impotent being carrying an original sin, but instead an existence who through the mastering of
thought and art can determine his own fate. “Independence of mind” was the brand of the age and
a “complete man” was the ideal. The Renaissance spirit is perhaps best described by Hamlet’s
words in Shakespeare’s play (Hamlet Act 2, Scene 2):

What a piece of work is @ man! how noble in reason! how infinite in faculties!

in form and moving how express and admirable! in action how like an angel! in

apprehension how like a god! the beauty of the world! the paragon of animals!
As Davies says, “Left to itself, humanism will always find its logical destination in atheism. But
mainstream European civilization did not follow that extreme road.” (Davies 1998: p. 480)
Definitely, from centuries of Christian culture to atheism would be too radical. There needed to
be a moderate path.

The Religious Reformation was that moderate path. Ever since Luther posted his 95 Theses the
Western spiritual life hasn’t been the same. Luther’s new doctrine was that of “justification by
faith alone.” In other words, man could obtain salvation by interacting with God alone. In this
way God and the Bible were preserved, but at the same time the clergy became redundant.
Although looked from outside the Christian world this is just a reform, it’s no less than a
revolution from within. And in fact it’s not merely a revolution of thought, but a political
revolution. Different states shortly aligned with different religious camps, and wars were
inevitable.

“The Wars of Religion offered fertile soil for the fragile seeds of reason and science.” (Davies
1998: p. 507) The Scientific Revolution next came into scene. Copernicus, Galileo and Bacon
were the three heroes at the beginning. While Copernicus challenged the long held Christian
geocentric worldview, Galileo and Bacon emphasized the two fundamental scientific methods:
mathematics and experimentation. In a sense the Scientific Revolution was a result of the
Renaissance humanism and the Protestant attitude. Although science revealed a totally new
picture of the world than Christianity, I propose, it aligned itself more with the Religious
Reformation than the Renaissance. It’s not just because most of its foundation layers were as
devout Christians as others, but because the concept of something like God is behind the
scientific endeavor (cf. 9.1.1.4). Traditionally it’s “the Great Clockmaker” and now it’s the Grand
Unification Theory. Unity and universality are built-in scientific pursuits.
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The Enlightenment obviously built itself up upon the achievements of the Scientific Revolution.
With mathematical methods the Scientific Revolution had demonstrated the power of human
reason. The Enlightenment hence raised reason to a paramount place. Kant defined
Enlightenment as “man’s going out of his self-inflicted immaturity. Immaturity is the inability to
use his own understanding without the guidance of another.” Therefore, everyone already has
reason as his potential faculty and the important thing is to use it independently. Human reason
was deemed to have “natural light”, and with this light all the darkness in the world could be
enlightened. A little deeper reflection could reveal the problem with this kind of rationalism.
Reason is apparently just one of the faculties of human mind. And it plays little or no role at all in
many human activities, such as moral judgment and the creation of art works. Romanticism just
emphasized the human experience that is beyond the scope of reason. But the dissenting voice of
Romanticism soon was suppressed in the Industrial Revolution and especially its material success
thereafter. The Enlightenment thought took root. Although Romanticism tried to resist several
times later, rationalism dominated the stage.

The Renaissance, the Religious Reformation, the Scientific Revolution and the Enlightenment
were mostly movements of letters, whereas in the Industrial Revolution the new ideas and
especially the new science bore fruits. The Industrial Revolution featured in the invention of the
steam engine and a bunch of power-driven automatic machines. With the invention modern
factory was born. The machines required a large number of workers working together and a finer
division of labor. Therefore a new production relationship came into being. So did the production
motivation and target. Now the production was mainly motivated by generating profit for a
certain amount of capital, and it’s targeted at the market. As long as it could gain profit, how to
produce didn’t matter; as long as the products could be sold on the market, what to produce didn’t
matter. These were capitalism and commercialism. At the beginning the technical inventions
seemed to have nothing to do with science. Little Newtonian mechanics was used in the invention
of the steam engine and other machines. But later science played a more and more important role
in technical advances. Generally the Industrial Revolution deified science and solidified the
Enlightenment thought. With the Industrial Revolution almost completed Western Europe was set
to conquer and dominate the world.

The Industrial Revolution was an economic revolution. A corresponding political revolution
occurred during the same period. The independence of America to some extent triggered a similar
political revolution in Europe. The French Revolution shook the European social order and paved
the way to liberalism and democracy. Before the revolution France, in fact the whole Europe was
ruled by monarchs. The monarch had absolute power over the people, as vividly illustrated by
Louis XIV’s famous words “L’Etat, ¢’est moi!” Hence this kind of polity is called monarchy. In
contrast democracy means the rule of the people. In a democracy the government should be
constructed based on the will of the people and governs the society based on a clearly specified
set of laws. Under this principle the particular form of parliamentary system with power balance
was finally established. Universal suffrage and freedom of speech were later development.

We’ve briefly reviewed the major events in the cultural, economic and political realms during the
Western modernization process, roughly in historical order. Now we may come back to the recent
time. After over a century of domination Europe finally eclipsed in the two World Wars. The
center of world power shifted to the United States. Now the US is also facing unprecedented
challenges: terrorism, financial crisis and the rise and competition of emerging powers, to name
just a few. Since the Industrial Revolution Western intellects have started to reflect on Western
modernity. Marx’s Das Kapital was a prominent work in the early phase. The two World Wars
made the reflection deeper and more comprehensive. The Critical Theory originated in the war
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period whereas postmodernism was a major philosophy and art movement in the post-war period.

Now even the word “decadence” has been heard. As Barzun puts it: (Barzun 2000: p. xx)
But why should the story come to an end? It doesn’t, of course, in the literal
sense of stoppage or total ruin. All that is meant by Decadence is “falling off.”
It implies in those who live in such a time no loss of energy or talent or moral
sense. On the contrary, it is a very active time, full of deep concerns, but
peculiarly restless, for it sees no clear lines of advance. The loss it faces is that
of Possibility. The forms of art as of life seem exhausted, the stages of
development have been run through. Institutions function painfully. Repetition
and frustration are the intolerable result. Boredom and fatigue are great
historical forces.

As history moves into a new Millennium mankind is standing at a crossroads. New transportation
and communication technology has connected humanity as never before. Foreign goods and
visitors can be seen everywhere. Enterprises are globalized. And more and more people are
playing a more and more important role on the international stage. Mankind is facing many
challenges, such as global warming, resource shortage and incessant cultural and political
conflicts. But with the decline of the American hegemony it has a chance to build a new world
order, an order in which reason still plays an important role, but feelings, emotions, imaginations,
intuitions and insights are duly respected at the same time, in which universality is no longer held
to be the sole principle, but diversity is also wholeheartedly encouraged, in which tolerance and
cooperation are not just spread within a state, a nation, but also internationally, in which personal
freedom is still regarded as a fundamental value, but knowledge, cultivation, vision and even
some tastes are again deemed as essential parts of freedom.

The construction of this new world order has to be based on Western modernity, for the sheer
reason that the West has led mankind into the Modern Age and Western modernity contains many
values and institutions that should be inherited in this new order. But the problems that have
appeared in Western modernity also make corrections or reforms necessary. The sources of some
reforms can be found within the system itself, but in many cases we have to look outside. In fact a
more accurate reflection on Western modernity can only be achieved when it is put in its
historical and cultural context. The criticism from Western intellectuals has paid enough attention
to the historical context. But after decades of comparative cultural studies the cultural context is
also becoming clearer and clearer. In this way traditional Western thought and ideas from a
different culture may contribute to this cause.

Facing the issues in Western modernity people have started to talk about alternative modernity.
The alternative modernity theory was developed out of the Critical Theory, which in turn
originated from Marxism. Since Marx Western intellectuals have launched various criticisms of
Western modernity. The Frankfurt school played an important role. The Critical Theory they
created and maintained not only brought the criticism up to the recent developments of Western
society, but also greatly influenced the contemporary criticism. Andrew Feenberg is a prominent
advocate of alternative modernity theory. He is a student of Marcuse, and the latter is a key figure
in the Frankfurt school.

Feenberg’s alternative modernity theory is based on a constructivist theory of technology, which
holds that technology is neither neutral nor autonomous, but undergoes social construction just
like other institutions. This opens a space for an alternative modernity. By democratizing the
technical design we could put technology well under control. I would call this approach a weak
alternative modernity. In contrast I propose a strong one. Instead of trying to find an alternative
within the framework of Western modernity I cast my sight onto the multi-cultural context.
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However Western modernity has priority. Alternative modernity contains two components,
modernity and alternative. Correspondingly the priority of Western modernity is reflected in two
aspects. First, Western modernity should be treated as a model of modernity. The concept of
modernity must be formulated on the basis of Western modernity. Second, Western modernity
should be treated as a reference for alternative modernity. An alternative modernity must
distinguish from Western modernity in non-trivial ways. Therefore we have three distinct
concepts of modernity: modernity in general, Western modernity and alternative modernity.
Alternative modernity is parallel to Western modernity and both are a special form of modernity
in general. This is the static logical relationship. In terms of conceptual genetics modernity in
general and alternative modernity are both derived from Western modernity. The two chapters in
this part deal with the two components in turn.

The focus of this essay is on technology, but alternative modernity theory provides the framework
within which technology will be discussed. In this part I shall set up a preliminary strong
alternative modernity theory. Due to the limit of scope, the ideas brought up may not be
supported by sufficient arguments. These have to be left for future development.
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1. Modern vs. Premodern: The Essential Features of Modernity

As we mentioned alternative modernity contains two components. First an alternative modernity
has to be modernity. So as the first step we must determine what modernity is, or the criteria for
modernity. Second an alternative modernity has to be an alternative. That means an alternative
modernity must be different from Western modernity in some important aspects. As the second
step we need determine in what respects an alternative modernity must be different from Western
modernity. Both tasks have to be based on Western modernity. It’s treated as a model in the first
task, but a reference in the second. The tasks boil down to grouping the essential features of
Western modernity into two groups: the first group that is also essential to modernity in general
(hereafter the qualification will be omitted) and the second group that is peculiar to Western
modernity. Distinguishing these two sets of features is a fundamental part of my modernity
theory.

The essential features of modernity are extracted from the key events in the process of Western
modernization. We may list the events as follows, with their key features in parentheses:

Renaissance (Humanism, Independence of mind, Complete man)

Religious Reformation (Private conscience, Justification by faith alone)

Scientific Revolution (Mathematics, Experimentation, Unity, Universality)

Enlightenment (Autonomy of reason, Reason as the paramount tool)

Industrial Revolution (Mechanization, Specialization, Capitalism, Commercialism)

Political Revolution (Democracy, Power balance, Rule of the law, Human rights)
It’s safe to assume that these key events and features sufficiently characterize Western modernity.
Taking a closer look at them we can find that a general idea is contained in all the events. That
general idea is individualism. Individualism gives individual person the first priority.
In Davies’ words: “The cultural interest in human beings, the religious interest in private
conscience, and the economic interest in capitalist enterprise all put the individual centre stage.”
(Davies 1998: p. 483) We may look at each of the events in turn. The humanism of the
Renaissance is an anthropocentric idea. And the independence of mind and the concept of a
complete man are both about an individual. The independence is not just about being independent
of the theocratic religious institutions of the Middle Ages, but of other people. A complete man
can only be a single man. The private conscience of the Religious Reformation obviously also
belongs to an individual. Faith is an individual property too. Science was originally a personal
endeavor, and the Scientific Revolution culminated in Newton with his mechanical laws and the
law of gravitation. On the basis of the success of science the Enlightenment emphasizes reason,
an individual’s intellectual faculty. In the economic realm the entrepreneurship in capitalism
certainly is also individualistic. Self-interest is glorified as a benign driving force. And finally
democracy grants political rights to each of the individuals in a society, while human rights
universalize some of the individual rights.

This strongly suggests that individualism is an essential general feature of modernity. In the
Middle Ages an individual didn’t have much value. What’s most valuable was the Bible,
thereafter came the clergy, then the monarch. A common person was at the bottom of society. On
the contrary, in the Modern Age an average individual is put at the center of the cultural,
economic and political realms. A cross-cultural comparison can provide more justification for this
claim. Although there were important differences between Chinese traditional feudal society and
the Western medieval society, they share some common characteristics. Chinese society was
mostly irreligious (cf. 9.2.1.1), but people’s mind was influenced by superstition and systematic
feudal rules and regulations governed people’s relations and manners. Corresponding to these
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rules and regulations there was strict social order. A subject had to obey the emperor, a son the
father, a wife the husband. Even a younger brother had to obey the elder one. In general an
individual was bundled in a web consisting of ethical rules and regulations and political laws.
Personal freedom was limited. In this case society had the highest priority, whereas an individual
had much less value. As Chinese society is getting more and more modernized, the individual
should also obtain more and more freedom.

Individualism is mainly related to spiritual and political affairs. It cannot cover modern economic
characters, especially the modern production model. To make the essential feature set complete,
besides individualism we have to add industrialization. The modern economy is an industrialized
economy and the modern production is an industrialized production. Although machines had been
used in a traditional workshop, they had never become as automatic, powerful and efficient as
those that were invented in the Industrial Revolution. This new production method distinguishes
modern production from the traditional one. This is the case also on the cross-cultural level.
Technology had been well developed in the traditional Chinese society and China had been
leading in a bunch of technical areas, but compared with modern technology traditional Chinese
technology becomes primitive. In this sense we should include industrialization in the essential
feature set of modernity.

Historically individualism and industrialization go hand in hand in most of the time, but logically
they are mutually exclusive and complementary. Individualism doesn’t imply industrialization.
It’s not reasonable to claim that modern technology and production model necessarily follows
from individuals being put at the center of value. The rise of modern science and technology
requires a more complex historical context than just individualistic ideas and institutions. On the
other hand, industrialization doesn’t imply individualism either. In fact the first set of inventions
in the Industrial Revolution was done before the French Revolution, when political absolutism
still dominated Europe. And once industrialization started to happen in Western Europe, it can be
implemented completely in a totalitarian state as the history of Japan and the Soviet Union
showed.

In general individualism and industrialization are two necessary features to demarcate modernity
from tradition. The former outlines the modern cultural and political realms whereas the latter the
modern economic realm. I also propose that these two features are sufficient to distinguish
modern from premodern societies. The arguments should demonstrate that main features of
Western modernity are contained in these two general features and other key features of Western
modernity are peculiar to it. The first half is the task of this chapter and the second half that of the
next.

1.1 Individualism

When we take a general view of human history from the ancient time to the present we may find
an overall pattern in terms of human relations. The place of an average person has been gradually
lifted. In a sense individualism already existed in the ancient time. The ideal of a sage was the
core of Chinese classical philosophy and a sage was no less than a fully realized individual. In
ancient Greece there was even a form of democracy, in which important affairs of the city states
were decided by people’s votes. But on the other hand in the time when Chinese classical
philosophy was intensely developed human sacrifice was popular, and when free males voted in
the ancient Greek assembly slaves were transported and sold at the will of their owners.
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There were improvements in the feudal society. Human sacrifice was regarded as barbarous and
slavery was commonly abolished. Human beings were no longer treated as animals. This in effect
raised the human productive power, and the economic status was greatly improved. However in
the feudal society people were still ruled by a monarch or an emperor, who had absolute power
over the people. The thoughts, feelings and wants of an average person didn’t count much. Their
life and fate were at the disposal of the thoughts, feelings, and even whims of the monarch or
emperor. Taxes were levied at will and services were demanded whenever needed. In Europe
Christianity controlled people’s mind and provided justification for the political order. Similarly
in China a system of feudal ethics was developed out of the classical philosophy to maintain the
social order.

Only in modern time was the value of an individual seriously considered. This was first embodied
in the modern political thought. Although Leviathan was essentially a defense of absolutism,
Hobbes first treated an individual as the starting point of political theory. The transition from a
natural state of war, where everyone fights one another, to the subjection to a government, a
monarch is decided by each individual and for the benefit of each individual. The crucial benefit
for subjection is the protection from the monarch, the security. Political liberalism came into
shape in Locke’s Two Treatises of Government. At the core of liberalism was the concept of a
social contract, according to which an individual grants some rights to the government for his
own interest. A very important implication is that when the government behaves against the
interest of the governed, thus breaks the contract, the latter have the very right to rebel and throw
away the government. At this point an ordinary individual was put at the center of the political
stage. Liberalism culminated in The Declaration of Independence of the United States of America:

We hold these truths to be self-evident, that all men are created equal, that

they are endowed by their Creator with certain unalienable Rights, that among

these are Life, Liberty and the pursuit of Happiness. That to secure these

rights, Governments are instituted among Men, deriving their just powers from

the consent of the governed, That whenever any Form of Government

becomes destructive of these ends, it is the Right of the People to alter or to

abolish it, and to institute new Government, laying its foundation on such

principles and organizing its powers in such form, as to them shall seem most

likely to effect their Safety and Happiness.

Political liberalism only covers part of individualism. Politics is about interpersonal relations,
about an individual’s place in a society. Political liberalism grants equal rights to each of the
individuals in a society, so it’s essentially equality. There are also other aspects of an individual.
Even when an individual is free of political or social coercion from other people, she could still
be under some kind of spiritual restriction, superstition, ignorance, bias, bigotry, fanaticism, let
alone all kinds of Freudian subconscious complexes. The Enlightenment glorifies reason for a
reason. Reason is an effective cure of most of the traditional spiritual restrictions. Bacon
demonstrated this in his Novum Organum, where four kinds of “idols” (those of the tribe, the den,
the marketplace and the theatre) were revealed and rational methods were suggested to get rid of
them. With reason Copernicus was able to topple the taken-for-granted Christian geocentric
worldview and Galileo was able to challenge the long held Aristotelian theory of gravity. So the
new scientific spirit no less liberated human individuals. While political liberalism liberated an
individual from the coercion of political authority, science and reason liberated an individual
from the coercion of spiritual authority. Science also declares independence from superstition,
ignorance and bias.

Interpreted in this way, individualism seems to be able to capture the essential characteristics of

Western modernity in the political and spiritual realms. Three key events in the Western
modernization process, the political revolution, the Scientific Revolution and the Enlightenment
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have been considered. The Renaissance can be regarded as a spiritual individualism too. The
Religious Reformation can be treated as having both the spiritual and political sides. On the
spiritual side personal faith was liberated from the authoritative interpretation of the Bible. This is
a form of spiritual individualism. On the political side secular political state was liberated from
the clergy, a step toward the political liberation of the individual.

Having identified individualism as an essential feature of modernity, next we need to analyze it
and put some qualification on it. We have shown that individualism can be divided into two kinds:
political individualism and spiritual individualism. And equality is a central part of political
individualism. So in the rest of this section we discuss equality, sociopolitical freedom and
spiritual freedom in turn.

1.1.1 Equality

In a traditional society there always existed different levels or classes of people. They didn’t have
to be as different as the Indian castes, but different levels had different political rights and social
statuses. The word “order” reflects this fact. When we say “social order” we mean what makes a
society a normal, peaceful and harmonious one. But “order” also means a sequence where things
are arranged one after another. Where there is difference there is normality, peace and harmony.
We may say inequality was a norm in a traditional society. Discrimination against an individual
could be based on a bunch of properties, such as birth, wealth, age, gender, race, religion, even
physical traits.

The modern society has gradually changed this situation. In the political revolution birth and
wealth were first abandoned as the basis of discrimination. The boundary between noble and
common finally disappeared. But other kinds of discrimination still existed at the beginning. It’s a
little ironic that, while “all men are created equal” was written in the Declaration of
Independence, a modern slavery exited in the United States, women were denied voting rights
and religious sects were persecuted. These issues had to wait for later developments, particularly
the civil war, the general suffrage and the civil rights movement. The ideal of modern equality is
to eliminate all superficial features for personal evaluation that were once used to discriminate
people.

But all this is about the principle of equality. The principle seems to be straightforward, but not
the practice, as the affirmative action shows. The affirmative action in the United States is sort of
a correction of racial discrimination. It tries to bring the number of members from a particular
race in an institution into accord with the proportion of that race in the general population. For
instance, if the proportion of black people in a state is 20%, then the black students enrolled in a
state college should also be 20% of all students enrolled. A possible result is that some black
students with lower scores are enrolled, while some white students with higher scores rejected.
The question is: Does the affirmative action conform to the principle of equality? It does in a
certain sense of equality, but not in others. White students have complained that the affirmative
action is a different form of racial discrimination, a discrimination against the white people this
time. For if they were not whites they would have been enrolled with higher scores. This example
clearly shows that equality has to do with fairness under a particular standard. Different standards
may result in different states of fairness.

The sentence “All men are created equal” also needs qualification. All men are created equal in
certain senses. In other senses no man is created equal. In the most liberal state today a child’s
fate is still to a large extent determined by his parents. Even though it’s not determined by the
wealth and social status of the parents, the education level and the skills of education of the
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parents still count a lot. As long as a society doesn’t raise all children together in a common place
once they are born, like the Spartan did, the parents’ influence in education cannot be eliminated.
Even in Sparta there were still differences among children, as different children were born with
different qualities and talents. So selection was still necessary. Therefore considering the fate of
an individual we first have different genes and conditions of pregnancy, then different early cares
and educations, and then different general educations and higher educations. As heredity and
education essentially determine an individual’s fate, this makes equality really complicated.

Following the equality principle a society could try to make things as fair as possible. First, the
equal right to education is necessary. In this sense equality means equality of opportunity. This
implies a tuition free education for all. A significant tuition without effective financial assistance
would deprive many talented but poor students from receiving an appropriate education they
deserve. Second, for the inequalities a society cannot avoid, such as those in talent, family
education, physical properties the society could try to correct them through wealth redistribution.

Apparently there are many issues with wealth redistribution. An extreme case is the communist
principle of “distribution according to needs.” The problem with this principle is not just that
people’s needs are vague in many cases, but also that the principle greatly reduces the motivation
to work. If the gain is based on a vague principle and no matter how hard one works the gain is
the same, then why do people work hard, or even work? So the normal result is the lowered
production and finally the decomposition of the commune as history has shown. Perhaps this kind
of distribution is only suitable for a community of saints, but nobody is a saint in the strict sense.

Rawls’s theory of justice is a social contract theory based on a thought experimental “original
position” with “a veil of ignorance”. Behind the veil of ignorance a person doesn’t know anything
about his social characteristics such as class position and social status, nor does she know
anything about her personal properties such as abilities, intelligence and strength. The person
needs to make rational decision on what principle to follow in order to maximize his own
prospects. The result is the difference principle: “social and economic inequalities are to be
arranged so that they are [...] reasonably expected to be to everyone’s advantage” (Rawls 1999: p.
53). “Everyone” means everyone regardless of his characteristics. An implication of the
difference principle is that a person is not entitled to the benefits from his talents. This is counter-
intuitive to many people. The veil of ignorance strips away every feature from a person except
reason. Then do there still exist individuals? If even a person’s talents are regarded as social
properties, how far is this from communism?

Rawls’s theory is certainly in line with a welfare society. In a welfare society a bunch of benefits
are provided to anybody in need, such as food stamps, health care, unemployment compensation
and pension. There are also issues here. While most industrialized nations including Canada,
Germany and many other European countries already have a comprehensive welfare system,
there have been hot debates as to what should be included in the welfare system in the US. This is
a major battle field between republicans and democrats. The health care debate was the most
recent.

My personal stance is that the central part of equality is that of opportunity, i.e., free pregnancy
medical care, free child care and free education; social benefits for the naturally weak, such as
disabled, old people and natural disaster victims are well justified; social benefits for ordinary
people should be limited to the humanitarian very basic needs of life. Generally the society is
responsible for granting each individual equal opportunity to realize her potential. But the
individual is responsible for doing that herself.
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1.1.2 Sociopolitical freedom

Equality and liberty are two aspects of individualism. They both have an individual as the starting
point. Equality is about an individual’s place in the society and liberty is about removing social
and other restrictions on an individual. In this sense equality and liberty go hand in hand.
However in a different sense there also exists tension between equality and liberty. A too relax
principle of equality could mean a hindrance to liberty. In the extreme case when equality is
interpreted as identity there would be no liberty. Communism seems to be an approximation of
this.

Liberty is about personal freedom. Personal freedom includes freedom in two aspects:
sociopolitical freedom and spiritual freedom. In the sociopolitical aspect, a person is no longer an
obedient member of a church, or a subject of a king, or even a property of his parents. She can
make decision on her own life and determine her own fate. Sociopolitical freedom is a major fruit
of the political revolution in the modernization process. It includes mainly freedom to vote and to
be voted, freedom of property, freedom of speech and assembly, and freedom of religion.

The issues with sociopolitical freedom are trickier than those of equality. An inappropriate
principle of equality may go against liberty, but an excess in liberty may go against itself.
Equality is an interpersonal property. Under any principle of equality a society is always equal.
On the contrary, the center of liberty is a particular individual. Since people live in a society
except the very rare cases and people’s interests often conflict with one another, the liberty of this
person may contradict that of another. So in the individualist political theory there has always
been the tension between an individual and the society to handle. Unconstrained personal
freedom will definitely lead to the destruction of the society and hence the forfeit of personal
freedom.

As depicted in the Western films, many people in the American West of the nineteenth century
had to carry guns to protect themselves. This had become a rooted tradition which cannot be
gotten rid of even in the contemporary society with well established laws and police. In fact
carrying weapons is a fundamental right mentioned in the Constitution, because the United States
was created by a revolt of the colonial people and weapons among the ordinary people played a
crucial role for the success. Even today many people still think that weapons among the society is
necessary to prevent the tyranny of the government, although the government has control of the
military equipped with all kinds of most advanced weapons while the people have mostly
handguns. Other arguments have also been formed to counter gun control maneuvers. One is that
the police are not sufficient to protect the people, so when people have guns the crime rate could
be reduced. A more straightforward argument is that carrying guns is part of a person’s freedom,
with which she may enjoy hunting and other sports. But the fact is, being the only country with
widespread guns among society the US has the highest crime rate and people don’t feel safe to
walk on the streets during night in many cities. Mass murder events involving innocent people
have happened again and again. Each time a hot debate concerning gun control appeared but
shortly everything kept usual.

Mill tried to reconcile an individual with the society. In On Liberty he proposed the following
principle (Mill 1989: p. 13):
That principle is, that the sole end for which mankind are warranted,
individually or collectively, in interfering with the liberty of action of any of
their number, is self-protection. That the only purpose for which power can be
rightfully exercised over any member of a civilized community, against his will,
is to prevent harm to others. His own good, either physical or moral, is not a
sufficient warrant.
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With this principle a boundary is drawn clearly between the private and the public spheres. Only
when harm is done can the society interfere with an individual’s private sphere, otherwise it’s
none of the society’s business. I call this voluntary liberalism, because an individual’s will is used
as the final criterion. Mill’s On Liberty is a milestone in the history of liberalist thought. It
strongly emphasizes social freedom alongside political freedom. With it freedom of thought,
freedom of conscience, freedom of speech and freedom of assembly become as important as
freedom from political oppression.

But the question is, does this principle based on an individual’s will conform to the genuine spirit
of personal freedom? This principle can be used to argue in favor of gun control, as wide spread
guns in the society actually cause harm to people. What about pornography? According to some
statistics the number of pornography websites in the US is the biggest among all kinds of
businesses, and millions of people are addicted to internet pornography. Can we call this
addiction personal freedom? If visiting pornography websites is totally a private matter, then what
about prostitution? Prostitution involves a different party. Defenders may still say that the party
involved willingly sells sexual service, keeping their eyes off from the issue of human trafficking
as sex slaves. OK, if willingly selling sexual service still can be regarded as personal freedom,
then what about willingly selling an organ, like a kidney? I believe a majority of people would
think this last case immoral as it goes against human dignity. When the meaning of a person is in
question how can we still talk about personal freedom? We have gradually slid down a slippery
slope and reached an end we originally didn’t intended. And all these cases conform to the
principle of voluntary liberalism.

The latest development of the human rights movement should also be mentioned here. In a sense
human rights are a result of liberalism, but it has universalist and egalitarian flavors. Human
rights are rights of any human being, not of a citizen of a particular state. So it’s an international
concept. There are debates concerning what should be included in the fundamental rights of any
human being. I just want to show here how the spirit may go astray when human rights are not
qualified properly. The first example is about rights of criminals. Many human rights activists
think that death penalty violates the criminal’s fundamental right to life. So when it’s obvious that
a serial killer intentionally murder many people probably only for fun, he still doesn’t deserve a
death penalty. However, if the criminal has right to life, then what about those victims? They also
have right to life, and are deprived of it by the criminal. There are hot debates concerning death
penalty. Death penalty shouldn’t be a way of vengeance in the sense of “an eye for an eye” (in
fact in this case it can only be an eye for many eyes), but carrying it out appropriately is an
effective deterrent to prevent similar things from happening again, hence in favor of people’s
right to life. A general principle of universal right to life cannot handle conflicting cases like this.
Another thing is the treatment of criminals in prisons. It seems to me some human rights activists
would complain about any harsh treatment of prisoners. But a prison is built to punish people.
When a prison becomes a vacation village, or a place for criminals to build connections so that
they are in a better shape to break the law again, when human rights degrade to criminals’ rights,
no wonder the crime rate keeps high and prisons run out of place and need to be expanded. The
second example is about rights of minors. The recently published book Battle Hymn of the Tiger
Mother has brought about a hot debate about the education status in the US. Some people realize
that the American education is too lenient, permissive to the students. Teachers hesitate to punish
students in the school being afraid of complaints from parents and parents hesitate to punish
children at home because they are protected by law. Children are smart enough to take advantage
of this. When they see a punishment is coming they could threat to call the police. The result is
that the children can do whatever they want and the general quality of education slides. This is a
consequence of expanding human rights to minors without any adjustment. The interesting thing
is that right after Mill proposes the above principle he declares explicitly: “this principle is meant
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to apply only to human beings in the maturity of their faculties.”(Mill 1989: p. 13) I'm not
advocating that children should be educated with the ways described in the book. Activeness,
creativity and free development are all important, but an appropriate amount of restriction and
guidance are the guarantee. Generally speaking it’s an advance that human rights movement
extends individual rights beyond borders, but it has to be careful about the scope of human rights.

1.1.3 Spiritual freedom

Spiritual freedom is a different kind of individual freedom. While sociopolitical freedom is
freedom from the society, the government, other people, spiritual freedom is freedom from
spiritual restrictions. Human mind can be roughly divided into the intellectual and the emotional
sides. The intellectual side is about beliefs, knowledge, vision and the emotional side is about
drives, feelings, tastes. So spiritual freedom can also be divided into intellectual freedom and
emotional freedom. Correspondingly intellectual restrictions include superstition (unfounded
belief), ignorance (lack of knowledge), prejudice (belief grounded on partial or one-sided
knowledge), etc. Emotional restrictions include low interest (lack of high drives),
unpassionateness (lack of drive), irritability (easily annoyed), etc.

Reason and science are powerful tools to remove intellectual restrictions. Logic can reveal that a
superstition is unfounded and a prejudice one-sided. Science has made many discoveries of the
world and greatly expanded human knowledge. Therefore reason and science are indispensable
for spiritual freedom. With their intellectual victory over superstition, prejudice and ignorance of
the past and the associated material victory over nature, reason and science have been put on the
sacred altar for people to worship. And there have always been many loyal defenders around
them. If anybody dares to point his finger at them, those defenders will immediately jump up and
launch a counterattack. The counterattack doesn’t have to be fierce. Normally after the defenders
call the offenders “irrational” or “superstitious”, the former may think they have a victory. Only
in the recent “science wars” things started to get a little complicated.

It has long been held that reason and science are the only paths to truth, the scientific world is the
world, and only science is powerful to lift mankind out of the dark ages of the past and able to
promise a prosperous future. But a little deeper thinking makes us suspicious. Reason is just one
faculty of the human mind, then how can it be so dominant? There are many things in our life that
have little or nothing to do with reason. Most of the realm of art and a majority of the realm of
morality are beyond the scope of reason. When one is awed by a photo or moved by a piece of
music, she just feels it, but cannot tell the reason. She even cannot find the words to describe the
feeling itself. We may form arguments in ethics, but the premises of the arguments have to be
based on intuition. Ethics is about what one should do. If everything could be deduced from facts
then there would be no ethics. If reason cannot cover everything that is important to human life,
science has even a less scope. Reason and logic are just part of the scientific principles,
empiricism is another, and in the strict sense science also requires quantification and universality.
Empiricism greatly shrinks the scope, because there are many things that can be argued but have
no empirical evidence as defined by science. Psychology provides a good example here. When
awake everybody has intuition about his consciousness, and reason doesn’t seem to be able to
function without consciousness, but when asked to prove the existence of consciousness in the
scientific sense of proof we have to keep silence. Freudian psycho-analysis has well-formed logic
within itself, but it has been denied by many people the status of science because there is no
satisfying empirical evidence involved. If we add quantification and universality, then not only all
the social sciences should be excluded, but even natural phenomena such as the weather of a
certain place.
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Positivists tried to purify human knowledge by identifying and throwing away all kinds of
“metaphysics,” but only ended up revealing the limited scope of science. Kuhn’s The Structure of
Scientific Revolutions started a serious endeavor to dethrone science. Before science was pure,
detached, objective and accumulative but hereafter it became theory-laden and revolutionary. In
the postmodernists’ eyes science is just one story of the world among many others possible. The
environmentalists and feminists even accuse science of being aggressive, dominant, and the worst
word associated with science is “rapist.” Some of the attacks on science in the recent science wars
may turn out to be too excessive. But one thing is for sure, we need to reevaluate science’s place
in human life. And this is closely related to spiritual freedom discussed here. If one insists that
reason is the only tool useful and only science can provide knowledge about everything in the
world, and turns a blind eye to any criticism in this respect, he may be restricted by a new form of
superstition, prejudice and ignorance.

Historically science grew out of philosophy. They both share reason as an essential tool. But
besides reason science added mathematics and experimentation, whereas philosophy kept
intuition and insight. Here is where they diverged. Mathematics and experimentation can be
applied well to many phenomena. These belong to areas where science is successful. But beyond
those areas we still need philosophy to obtain knowledge. Even with philosophy added we can
only cover the intellectual side. As we move to the emotional side art becomes necessary. Art is
not restricted by reason and logic, so it’s a better embodiment of spiritual freedom. Whereas on
one end science emphasizes reason and universality, on the other end art emphasizes imagination
and uniqueness. A great scientific theory needs to cover a universal area and can be universally
proved. On the contrary a great art work has to be unique and imitation immediately nullifies the
value. Philosophy stands in the middle. Although philosophy needs logic in most cases, insight is
more important. A great work of philosophy needs to bring up new issues, a new vision, but the
resolution of those issues is not as important.

Spiritual freedom needs all three areas. Reason without insight may be still biased, and reason
without imagination may be too static. But on the other hand, we cannot do away with reason
either. Otherwise we could slip back to the dark ages. For insight without reason will be
suspended in the air and imagination without reason could become really blind, even crazy. To
borrow Nietzsche’s words we need to have both the Apollonian and Dionysian spirits and keep a
good balance of them. In fact Western modernity doesn’t lack the realization of this ideal. The
Italian Renaissance had much focus on a “complete man,” with da Vinci as the icon of the age.
His interests and achievements spread to over a dozen fields in all the three areas of science,
philosophy and art. Many historians think Goethe was the last true polymath. He was mainly a
poet, playwright and novelist, but also had achievements in philosophy and science. In the current
age of information explosion, the ideal of a complete man becomes impossible to realize. But
with the rise of interdisciplinary studies it’s still possible and very beneficial for a person to get
involved in fields crossing the three areas.

Da Vinci was a Renaissance man and Goethe was a key figure in the Romantic Movement. With
the dominance of reason and science humanism and romanticism were rejected from the cultural
main stream. And in voluntary liberalism an individual’s will is put at the dominating place. In

the US we often hear people say, “America is a free country. I can do whatever I want.” However,
personal freedom probably has more to do with what one wants to do rather than to do what one
wants. Under the rule of reason and will combined, many social phenomena today are easy to
understand. It won’t be a surprise when we find that the icons of the current age are computer
programmers, popular singers and sport players.
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When we take individualism as an essential general feature of modernity from Western
modernity, we have to make careful qualifications and modifications. We have shown in all the
three aspects of individualism, that is, equality, sociopolitical freedom and spiritual freedom,
there exist issues in Western modernity. The case is the same with the other general feature.

1.2 Industrialization

Individualism interpreted as the combination of equality, sociopolitical freedom and spiritual
freedom captures the essential concepts and ideas in the Renaissance, the Religious Reformation,
the Scientific Revolution, the Enlightenment and the political revolution, which are the major
cultural and political events in the Western modernization process. To make modernity complete
we have to consider the economic realm too. There are also essential differences between the
modern economy and the premodern one.

In the primitive societies people made a living by taking things directly from nature, by collecting
fruits from plants and hunting animals. This is the hunter-collector stage. Then came the
agricultural revolution, in which people started to cultivate some selected plants and raise some
selected animals. This ushered the second stage of economy. Human beings have been using tools
since the very early time. At the beginning tools were mostly weapons for hunting animals and
fighting enemies and utensils for daily life, such as cooking and sewing. But later on complex
tools were invented and they spread to the areas of housing, transportation and production.
According to the material used in the tools historians also divide the ancient history into the Stone
Age, the Bronze Age and the Iron Age.

With the Industrial Revolution the history of economy moved into the modern stage. The
hallmark of the Industrial Revolution was the invention of the steam engine and other power-
driven machines, mainly for spinning and weaving at the very beginning. But all kinds of engines
and machines were invented later. After the steam engines there were internal combustion
engines and electric motors, and recently nuclear powered engines were also used in power plants
and the military. And machines have spread from production to daily life. Machines have since
long dominated not only the scene of a factory, but also human transportation and the household.
Take a look around our houses. There are cars, washing machines, vacuum-cleaners,
refrigerators, stoves and all kinds of cookers, clocks, telephones, radios, TVs and computers. A
modern life is impossible without these machines. Engines and machines are just the center of the
modern economy. There are also many other features resulted from or related to them. Davies
lists about “a dozen elements of ‘proto-industrialization’ that must be taken into consideration,”
and “they include farming, mobile labour, steam power, machines, mines, metallurgy, factories,
towns, communications, finance, and demography.”(Davies 1998: p. 679)

Compared with the premodern economy we may find the following characteristics of the modern
one:

1) Relocatable sources of strong power: In the premodern society the sources of power included
mostly humans, animals, wood, wind and water. Humans and animals could be easily relocated,
but their power was very weak. Burning wood was mostly for heating. Wind and water mills were
used in production. Although their power was much stronger, they could not be relocated from
the wind paths or rivers. Also wind is not stable. And rivers are seasonal. This state greatly
changed in the modern economy. Fossil fuels play a pivotal role. The steam engine uses coal and
the internal combustion engine uses products from petroleum, and in rare cases natural gas. Fossil
fuels can be easily transported. But with energy conversion, electricity provides a better way to
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transfer power. Electricity is also a clean power, so it’s the most widely used, especially in the
offices and households. These days with the depletion of fossil fuels and the global warming
people are paying more attention to the sustainable sources of energy, including solar, nuclear
energy, and water, wind again. In general the modern sources of power are much more
transferable, stable and stronger.

2) Wide-spread use of automatic machines: Machines have since long been used in the
premodern society. And there even existed a certain amount of automation. There was an
automatic machine to pulverize rice at a water mill in China. But with the limited power source
automatic machines couldn’t be well developed in the premodern society. Most of the tools were
still driven by people and animals, so there couldn’t be much automation. Things are different in
the Modern Age. In fact the first several machines invented during the Industrial Revolution were
automatic spinners and weavers. In using these machines people just needed to monitor them and
do limited amount of auxiliary work. All the rest were taken care of by the machines themselves.
While the strength and the stability of the power are the basis of the automation of machines, the
transferability of the power is the basis of the prevalence of machines. Today machines have
permeated into all areas of production, office work and daily life.

3) Much finer division of labor: Life was simple in the premodern society and production
mostly circled around life. The number of professions was very limited. Besides work in the
fields there were also some handwork professions, such as the shoemaker, the tailor, the baker,
the butcher, the carpenter, the blacksmith, the doctor, etc. A doctor in a premodern society could
probably treat all kinds of diseases. But today even dentists are divided into different professions.
When you do a fill you see one dentist, but if you also need to have a tooth pulled you have to see
another. On the one hand a finer division of labor is the result of the growth of professional
knowledge. In the past knowledge for a certain profession was scarce, so a person could probably
grasp all of the whole area. But as knowledge grew, sooner or later it exceeded the ability of a
single person. When that happened, the area had to be divided. On the other hand more efficient
transportation and expanded market also make a finer division of labor possible. A small town or
village didn’t need many shoemakers, so a division was not that easy. But today a pair of shoes
may be produced by many people, even in several different countries. It’s possible due to the
scale of the production.

These three features seem to be able to capture the essence of industrialization, while other
features are derivative. Among the other features Davies lists, mines and metallurgy are required
by the new power sources and machines. Mobile labor and factories are the direct results of the
new mode of production with machines. Towns and demography are the indirect results. Finance
is required by the new mode of production. The development of communications results from an
expanded world. And with the economic history entering a new industrial stage agriculture is also
industrialized. There are other things not mentioned. Modern technology which is associated with
science certainly is another prominent feature. But as we will discuss later modern technology
may not as different from premodern technology as some people thought, so it’s not in a position
to bear the essence of modern economy. Features like synthetic material also seem to be
peripheral, although they are unique to modern economy.

The concept of information revolution deserves separate consideration. People talk about an
information revolution in parallel with the agricultural and industrial revolutions. Computers
stand at the center of information revolution. They differ from ordinary automatic machines in
that they have software. Software consists of programs which can be easily reconstructed. So
flexibility is the central feature. But the question is, does this kind of flexibility deserve the name
of a revolution parallel to powerful automatic machines in the Industrial Revolution? This
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concept of information revolution is to a large extent based on Artificial Intelligence (Al). A
really intelligent machine would be essentially different from an ordinary automatic machine. An
automatic machine could also be flexible. It just needs an external entity to rewire its hardware,
like a programmer reprogramming the software. But it’s easier to implement automatic flexibility
in the software than in the hardware. This is where Al can furthest get with a computer. For
instance, in a neural network the node coefficients can be changed automatically, but the
propagation algorithm is still the same. Genuine intelligence would require flexible flexibility.
When a human being learns things she can at the same time reflect on her learning and adjust the
learning strategy. Reflection is where the mystery is and it’s beyond software. A digital computer
is not a brain anyways. By obstinately and blindly denying human consciousness one cannot
make his artificial toy more intelligent. It’s essentially just an automatic machine.

In the three features above the first two may be combined. Power doesn’t make much sense by
standing on its own. It’s used to drive machines anyways. So we may have mechanization and

specialization as the two essential features of industrialization. And in the following we discuss
them in details.

1.2.1 Mechanization

Machines make production more efficient and life easier. Higher efficiency is based on stronger
power and automation. In the premodern society there were also spinning tools and weaving
machines, but those machines were driven and operated by human beings. The power of a human
body is limited and it cannot do work very quickly. In contrast the spinning and weaving
machines invented at the beginning of the Industrial Revolution were able to do the work much
more efficiently. Stronger power could drive more operations at the same time and automation
reduced human interference and therefore things could be done faster. Thus the first influence of
modern machines upon human life was to move work from a traditional household to the factory.
The second was upon transportation. Locomotives on a railway suddenly could bring a person
hundred miles away in a day, which had never been dreamt of before. Airplanes then could
conquer the distance much better. At the same time cars made efficient transportation available in
the ordinary private life. And with new communication techniques, telegraph, telephone, radio,
TV, and most recently the internet, the world has been made smaller and smaller. The concept of
an “Earth village” has become close to a literal reality. In addition, there was the household
revolution with all kinds of household electronics.

Behind the glory of modern machines we should also cast our sight on the dark side. The first
thing is the obsession with machines. The use of cars in an ideal American life provides a good
example. An ideal American life includes a big house with a garage. Both the husband and the
wife have their own cars, which take them from the stairs at home to the building of work and
back on each work day, and to the shopping mall during weekend. So the American life is often
called “a life on four wheels.” Certainly cars are only one type of the machines people are
obsessed with. Clothes are washed and dried with automatic machines. Food is cooked with
automatic machines. Brooms are replaced with machines. Even ladders are replaced with
Caterpillar machines. When machines are excessively used, people become obsessive. In many
cases it seems that doing a work by hand is more convenient than using a machine. And there
doesn’t lack satires of this kind of situation. The film series The Gods Must Be Crazy hilariously
put the modern and the primitive side by side. There is a shot in the film in which a man drives
the car to drop a letter into a postbox across the street and then back. A more funny satire of
American life is a picture which shows people ride on an escalator to get to a gym upstairs to
exercise.
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Then comes the dependence upon machines. In the past a vendor could make multi-digit
calculations by heart. With the invention of the calculator few people can still do that. These days
primary school students have even learnt to write programs to do their homework. When a patient
goes to the hospital, before she could see a doctor she is asked to do a blood test, an ultrasonic
scan, or even an X-ray. In this internet age a new type of disease even appeared which is called
internet addiction. Millions of people spend hours daily on the social networks to report their
trivial everyday life. Some have said they just cannot stop doing that even though every once in a
while they are bored. And if they are cut from the internet for just a few days they would feel
depressed. Children have been growing up in a virtual world constructed with movies and video
games, and once they get into the real world they don’t know how to behave. One might wonder
how long a modern man could survive when cast away onto an isolated unmanned island.
Robinson Crusoe probably has better chance of survival. There is a movie titled Cast Away, but
the hero survived still with the help of many modern items. Machines are built to serve people,
yet now people seem to be controlled by machines.

And finally there is the environmental print of modern machines. Premodern machines with
their natural power and easily decomposable material had an impact on the environment that can
be handled without much effort. Wind and rivers are part of natural processes. Wood and iron
decompose in a short period of time. On the contrary modern machines are driven by fossil fuels
and made of materials that will hold for a much longer period of time, such as plastic, glass and
other synthetic materials. Certainly fossil fuels were formed also in natural processes, but first
they were formed in a much longer time span than they are mined now, and second the formation
of fossil fuels was often accompanied by geographic and climatic disasters. Now we are mining
them out at a much greater pace and burning them out in a much shorter period of time. Simple
intuition points to disturbed natural processes and environmental disasters. In fact global warming
may be just part of the problem. If the temperature evenly rises by a couple of degrees, that would
be a smaller problem. But what we are seeing now seems to be disturbances and irregularities of
weather, which is worse.

Here I’'m not advocating that we should get rid of all the modern machines and go back to water
and wind mills. By listing mechanization as an essential feature of modernity I admit that modern
machines are indispensable to modernity. But as all the three features in individualism we should
also put qualifications on mechanization. We should use those machines, but at the same time we
should treat them as tools and use them consciously and wisely.

1.2.2 Specialization

As mentioned above, the expansion of knowledge and the material world made specialization
both possible and necessary. The expanded market integrated the formerly isolated professionals
so that they could divide or further divide the labor among themselves. And the expansion of
professional knowledge made division of labor necessary, because the knowledge of a whole area
later exceeded the ability of a single person to grasp. Hence a previous profession was divided
into separate sub-professions. Specialization certainly benefits the special fields, and when the
integration of different fields is well organized the general profession also benefits. When the
energy of a single person is focused on a smaller field, obviously she has better chance to dive
deeper into the field. Hence the knowledge of that particular field is more likely to be advanced.
This has been demonstrated by the recent scientific researches. A natural philosopher in Newton’s
age could be involved in all the major areas of research, but today there are hundreds of scientific
fields and very likely a scientist only specializes in one of them. Due to this the traditional major
areas have been greatly developed.
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With the use of machines the production process becomes more complicated. A single person can
only handle a smaller part of it. The division of labor gets finer and finer and people also become
more and more specialized. The invention of the assembly line provides an excellent case of how
the division of labor can be well organized. In an assembly line the whole production process is
divided into a sequence of small sets of operations, and each worker is responsible for only one of
them. This has significantly improved the production efficiency. The reasons may be found in
two respects. First when one worker only performs a single set of operations the transition effort
across different sets has been saved. And second when a worker is focused on the same set of
operations she has a better chance to improve skills for the particular job. Certainly another
benefit from an assembly line is that the products come out evenly. The key is to divide the
production process into sets with similar amount of work and still have an integrated whole.

Specialization benefits the profession and the production in most cases, but it’s not true for
individual professionals or workers. It narrows a professional’s knowledge and degrades a worker
in the production. Chaplin’s film Modern Times vividly illustrates the latter. When a worker’s
only responsibility is to wrench two bolts, he is basically turned into a part of machine. It’s
symbolic with the hero’s body sandwiched between the big gearwheels. The case is similar with
the professionals. It’s probably sad when a medical expert only knows how to interpret X-ray
sheets. And narrow knowledge in the research area often hinders creativity. Creativity requires
abnormal angel of view, and knowledge from a different profession is more likely to offer that.

The rise of interdisciplinary research could provide a way to alleviate the negative effects of
specialization and give the researchers a chance to balance deeper knowledge of a particular field
and comprehensive knowledge of a wide area. In an interdisciplinary research project, experts
from different fields, sometimes quite different fields, work together to achieve a common goal.
In the cooperation each member has a chance to obtain knowledge from different fields. And due
to the common goal one could probably find knowledge and ideas from other fields that are
related to her own research.

And why can’t a single person practice more than one profession? It’s impossible for a
contemporary person to become a da Vinci or Goethe, but it’s still possible for her to master more
than one field. Some statistics shows that on average an American has three professions in a life
time. This is really dynamic. It’s very normal for a person to get a new degree in his middle age
in the US. Both the profession and the person benefit from this.

A brief summary of the chapter is appropriate here. In this chapter we’ve identified individualism
and industrialization as the two essential general features of modernity, based on a brief historical
study of the major events, concepts and ideas that occurred in the Western modernization process.
Individualism is divided into equality, sociopolitical freedom and spiritual freedom, and
industrialization into mechanization and specialization. The general claim is that these features
are both necessary and sufficient to capture the essence of modernity. The necessity seems to be
more straightforward and doesn’t need much argument. The arguments for the sufficiency in this
chapter are based on discussing each of the key features of Western modernity. Arguments in the
next chapter will further support the sufficiency claim. When discussing each of the essential
features we identify for modernity we also showed that each needs to be carefully qualified when
taken from Western modernity. Modernity theory is very complicated. I am fully aware that this
is only a framework and more arguments are needed. But for the discussion of technology, which
is the central topic of this essay, a framework of modernity theory should suffice to serve the
purpose.
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2. What Can Be Counted as an Alternative Modernity?

Since problems started to occur with Western modernization, people have been criticizing it. The
history of criticism may be roughly divided into three phases. The first phase corresponded to the
completion of the Industrial Revolution in Western Europe. The Industrial Revolution brought
about social upheaval. While the production was greatly raised, the economy developed, the total
wealth increased, and millions of peasants were driven away from their land, had to work in the
factories for a low wage, and lived a miserable life. Many people were optimistic at that time with
Europe being the powerhouse of the world, except people including Marx, who cared for the fate
of the oppressed proletariats. Marx criticized the capitalist system and predicted a proletarian
revolution. The second phase corresponded to the period of the two World Wars, which ended the
European dominance. Many people started to wonder how Europe could get into such destruction
after a century of prosperity and glory. Heidegger, the Frankfurt School and Ellul belonged to this
phase. Whereas Marx focused on economy, critics in this second phase got deeper and tried to dig
out the philosophical background of the modern malaise. This is demonstrated in Heidegger’s
analysis of techné and Horkheimer and Adorno’s analysis of the Enlightenment. Another
difference is that, critics in the second phase didn’t seem to be as much concerned with pointing a
way out as Marx. The third phase corresponded to the environmental movement, with a new
focus on natural resources and the environment. At the same time people were talking about a
post-industrial, post-modern society. The criticism of Western modernity in this phase became
more comprehensive, involving more areas. Science became defensive while postmodernism and
feminism joined force with environmentalism. Critics in this phase were more concerned with
finding a solution than those in the previous one, but their solutions seemed to be too specific to
their various fields. A general solution was lacking.

As far as [ know Feenberg is the first person who tries to set up an alternative modernity theory.
In his book Alternative Modernity he talks about “coupling the technical design process to
aesthetic and ethical norms and national identities through new and more democratic procedures.”
(Feenberg 1995: p. 14) His basic thesis is the underdetermination of technical design, and that
provides a political space for public intervention. With public intervention with technical design
an alternative modernity could be realized. Bringing in national identity creates another form of
alternative modernity. The underdetermination thesis is also the basis for this form of alternative
modernity. His example of national identity is taken from Japan, which is a fully modernized
non-Western nation. As more non-Western nations are undergoing fast modernization, they start
to talk about alternative modernity too. These include India and China. In the past Western critics
of modernity never thought of an alternative modernity, as they held the assumption that
modernity could only be Western modernity. A multi-polarized world put Western modernity into
a multi-cultural context. Alternative modernity hence becomes more meaningful.

In the previous chapter, we picked a subset of features from Western modernity and regarded
them as essential to modernity. Now we need to identify those features which are both essential
and peculiar to Western modernity. Arguments are provided similarly. With those features
identified, the criteria for an alternative are obvious. At the same time I show that those features
are mainly responsible for the problems in Western modern society.

Before we start I want to remind the reader that Western modernity is a theoretical concept. When
we talk about Western modernity here, we mean the traditional, “standard” Western modernity.
Reforms have been made in Western societies. Those can be treated as elements of alternative
modernity.
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2.1 The Western Modernity

Now we move from Western modernity as a model to Western modernity as a special instance
and a reference. When we use Western modernity as a model in identifying the essential features
of modernity, we focus on the comparison between modern and premodern societies. When we
treat Western modernity as a reference and try to figure out what an alternative modernity may
look like, we put Western modernity in a multi-cultural context and pay more attention to the
comparison between Western and non-Western societies. The fact that China is used as a
representing case of non-Western societies in this essay is not just because the author is most
familiar with it, but because China is so different from the West and in many aspects it’s the sheer
opposite. When comparing the West with China scholars generally hold that the Western culture
is religious whereas the Chinese culture is irreligious, philosophical to be precise. This is the
fundamental difference between the two and many other differences are derived from it. To name
just a few here: The Western culture is other-worldly whereas the Chinese culture is this-worldly;
the former is theistic whereas the latter humanistic; the former is egalitarian whereas the latter
elitist (cf. 9.2.1). This cross-cultural comparison could provide us more insight into the
peculiarity of Western modernity and show us the possibility of an alternative. It at the same time
could suggest a way out for Western modernity itself.

The relation between Western modernity and the Christian religion was well studied by Max
Weber in his influential work Die protestantische Ethik und der ‘Geist’ des Kapitalismus. His
main thesis in the book was that the new puritan ethics and ideas in more than one way facilitated
the development of capitalism. First, the Reformation put more value in the secular work
including the most mundane professions. A cobbler had been looked down upon before, but the
new religion regarded it as a praiseworthy job. Second, the new Protestant religions no longer
treated economic gain as a sin. On the contrary profit became an admirable goal. Third, the new
religions also encouraged hard work, self-denial and thrift. All these ethics and ideas are in line
with the spirit of capitalism, which is essentially wealth accumulating entrepreneurship.

Scholars have also paid attention to the relation between religion and commercialism. Since it’s
similar to the relation between religion and capitalism, I don’t get into the details. Here I want to
say more about the influence of the Christian religion on democracy. The relation between
religion and democracy is a frequently discussed current topic. Questions are: what a role did the
Christian religion play in establishing democracy historically, say in the US? Is religion still
important, or even necessary in today’s democratic societies? Is atheism compatible with
democracy? On the other hand, there are even people who claim that democracy is a religion.
Being a person from an irreligious culture I have the view that some fundamental ideas of
democracy are taken from the Christian religion. Democracy is egalitarian and universal, as
illustrated in the sentence “All men are created equal.” This probably can best be understood
under the Christian doctrines. The Christian religion teaches that humans are brothers and sisters,
and all are the children of God. That all men are equal perhaps can only be interpreted in this
sense. Naturally no man is created equal. People’s lives normally start with different genes, then
different pregnancy conditions, then different infantile nutritions and cares, and then different
educations. Even the lives of identical twins soon diverge. Some people argue against the
necessity of religion to democracy by saying that equality before a government cannot be derived
from equality before God. Yet the influence of thought doesn’t have to be logical or deductive.

In general the egalitarian universalism of the Christian religion has permeated into almost all

aspects of Western modernity. In culture with dominating science reason is the universal tool
which makes all men equal, in economy with capitalism and commercialism money is the
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universal tool which makes all men equal, and in politics with democracy will is the universal
tool which makes all men equal. This egalitarian universalism is what I think to be peculiar to
Western modernity, in other words, the Western part of Western modernity. In contrast,
meritorical elitism is an essential part of Chinese culture, which can be clearly identified in
Chinese classics and has been practiced in China for centuries (cf. 9.2.1.4). This contradicts
egalitarian universalism.

In the previous chapter we discussed individualism and industrialization as the essential general
features of modernity. Those two general features cover most of the features of Western
modernity, including science as an important element of spiritual freedom of an individual. The
features left are capitalism, commercialism and democracy. The general thesis of this section is
that these features are both essential and peculiar to Western modernity. “Essential” means that
without these features a form of modernity won’t be Western modernity. “Peculiar” means that
these features are not essential to modernity in general. On the one hand this thesis further
supports the sufficiency claim in the previous chapter. On the other hand it also provides the
criteria for an alternative modernity.

In the following I discuss these three features in turn and try to provide preliminary arguments for
the thesis. Meanwhile I will show that many of the problems in Western modernity are caused by
these features. Since science also belongs to egalitarian universalism, I want to say something
about science before I proceed with the other features.' Science is universal in two senses:
method and object. Scientific method is universal because it’s built on reason, which is a
universal human faculty, and empirical evidences, which must be universally verifiable. Reason
provides a universal ground for people’s intellectual interaction and experiments have to be
repeatable by different scientists. The object of science is the regularities in the phenomena, the
unity of the world. The goal of science is to find universal laws which govern the processes. The
universal method makes science egalitarian, whereas the universal object moves science closer to
religion. Most scientists now don’t believe in the Christian God, but this doesn’t contradict the
connection between the Christian thought and the general scientific assumptions (cf. 9.1.1.4). In
many respects universal laws are like the almighty God. Think further about the claim of “a
theory of everything”. Only in God could Newton find the foundation of his mechanical laws and
especially the law of gravity. Even Einstein talks about a cosmic religious feeling, although it’s
more aesthetic than moral. In Protestant religion everybody has the chance to reach God through
private conscience, and in science everybody has the chance to reach universal laws through
reason and experiment. There is a clearly discernible parallelism between the Protestant religion
and science (cf. 7.2.2).

2.1.1 Capitalism

There is no standard definition of capitalism, but we may list the following key features of a
capitalist business:

e The properties are privately owned.

e Production, service and commerce are profit-driven, in other words the aim of business is
to gain profit. If a business cannot reach its profit target, it loses its raison d’étre and
should be closed.

e The aim of a business is achieved through selling its products or services on the market.

e The profit belongs to the capital owners, who invest in the business.

! Later I shall clearly distinguish science from scientism. Science is an essential part of modernity whereas
scientism is peculiar to Western modernity.
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e The business needs to employ people for the production or service and they are paid with
wages or salaries.

In fact, trade, market and finance had existed in the premodern societies for a long time. And we
even can find separate capitalist businesses in some traditional societies. However, the idea of
profit-driven production, service or commerce only became prevalent in modern societies.
Merchants and usurers were normally looked down upon in a traditional society. With the
Industrial Revolution a new form of economy was also established. In the capitalist economy
some budding elements in the recent history flourished and started to dominate the economic
scene.

Adam Smith is regarded by many as the father of capitalism. Neoclassical economists emphasize
the concept of “the invisible hand” in his book Inquiry into the Nature and Causes of the Wealth
of Nations to support a free market economy. Scholars have disputed whether the advocation of a
free market economy is the major thesis of the book, or even whether Smith is really an advocate
of it. The term laissez faire certainly is not used by Smith. Nonetheless the idea is clear. In a
capitalist free market economy everybody pursues his own interest, but with the result of
benefiting the whole society. The invisible hand of the law of supply and demand works quietly
behind the curtain. The perfect functioning of the invisible hand assumes a free rational choice of
production and price. Marx’s criticism of capitalism just targets at this free rational choice of each
separate business owner. While Smith may claim that the law of supply and demand will
optimally maintain a lower price in equilibrium, Marx argues that the self interest of separate
business owners will create a big gap between the supply and the demand and finally get the
economy into a state of crisis. Then people try to dramatically bring the two sides to match each
other, so the economy moves into a new cycle thereafter. Hence the periodical economic crisis is
a built-in feature of capitalism. In a sense Marx predicted the Great Depression of the 1930s.

After the outbreak of the Second World War Keynes’ economic theory became influential. He
provides a solution for the economic crisis, which is government intervention. According to
Keynes’ theory government could stimulate the economy and decrease unemployment through
fiscal policies such as adjusting the interest rate and creating government projects. Thus he is
widely considered as the father of macroeconomics. His theory was adopted by major capitalist
governments in the 1950s and 1960s. With new economic situation in the 1970s Keynes’ theory
was under significant attack, especially from Friedman. Friedman refutes one of Keynes’ major
theses that with the cost of inflation unemployment could be reduced, and asserts that inflation
and high unemployment could happen at the same time, which is called stagflation. Stagflation
was evidenced by the economy of the 1970s. But there is a Keynesian resurgence after the
outbreak of the current financial crisis in 2007. Keynesian policies are adopted again by major
economies.

When we talk about capitalism here we mean the capitalist economy. As mentioned above
capitalist elements, even separate capitalist businesses already existed in premodern societies. But
in a capitalist economy almost all businesses are capitalist, which means that almost all the goods
and services in the society are provided by capitalist businesses. And capitalism primarily refers
to a free market economy with little government intervention.

The thesis that capitalism is essential to Western modernity doesn’t need much argument.
Historically capitalism has been there with Western modernity since the Industrial Revolution.
Although communism once had some influence in the Western world, capitalism has always been
dominating the Western economy. Take a look at the resistance the bailing out of failed major
corporations receives in the recent financial crisis, and then we can get a feel of how deeply
capitalism has grown into the Western society.
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While the essentiality argument focuses more on facts and realities, the peculiarity argument in
contrast focuses on logic and potentiality. Although it’s proven that capitalism outperforms
socialism in economic development, still is it essential to modernity? In a different way we may
ask, is modernity without capitalism possible? To answer this question our strategy is to examine
whether capitalism is implied by the two general features we picked in the previous chapter. First
industrialization doesn’t imply capitalism. Industrialization is based on automatic machines
driven by strong power and a finer division of labor. Technological determinism is relevant here.
Marx writes the following famous statement in The Poverty of Philosophy (Chapt. 2): “The hand-
mill gives you society with the feudal lord; the steam-mill, society with the industrial capitalist.”
This has been widely disputed. The steam engine certainly makes the complicated automatic
machines possible, and the finer division of labor is a necessary result. But is capitalism an
inevitable consequence? It’s highly doubtable. In a sense Weber’s theory is a direct refutation of
this claim. Weber points out that the Protestant religion also played a significant role in the
formation of capitalism. Industrialization may be regarded as a prerequisite of capitalism, but it
led to capitalism only in a special cultural context. And this cultural context is peculiar to the
Western society. In addition we have historical counter-examples in this case. As a matter of fact
industrialization was also heavily carried out in the USSR under socialism.

Second individualism doesn’t entail capitalism either, although it does entail the owning of
private property. Defenders of free market capitalism often cite personal freedom as the primary
justification for capitalism. Rand proposes that capitalism represents a new morality code —
rational egoism. That is to say, it’s a moral obligation to let people freely act in their rational self-
interest, and capitalism is the only economic system to allow that. Rational self-interest by its
own doesn’t seem to be fully compatible with individualism. That could lead to social chaos, and
thus go against personal freedom. Hayek’s self-organization theory comes into play here.
According to the theory, in a capitalist economy entrepreneurs’ knowledge and resources and
customers’ needs are optimally matched through the free profit-price mechanism, so that people’s
activities are well coordinated and the whole society well organized. So customers can easily
have their needs satisfied by paying a price, while the profit provides an incentive on the producer
side to offer necessary products and services. In this way, everybody pursues their own interest,
but to everybody’s benefit. This is the invisible hand in its more delicate form. Another important
claim is that economic freedom is a prerequisite of political freedom. The economic power is an
essential underpinning of political power. With economic power scattered among the people a
repressive political power is unlikely to happen.

To counter these arguments we need first to recall the three elements of individualism. They are
equality, sociopolitical freedom and spiritual freedom. In what sense is capitalism equal? Only in
the sense that money is universal. The person who has the money also has the power, no matter
what her other features are. While this can be counted as equal in a certain sense, it may not be
compatible with the equality that is contained in individualism. Let’s just consider the
capitalization of the education system, say a university. When people have to pay a high tuition in
order to get a high education, children from a poor family are greatly hindered. There is a chance
that a talented student is denied education due to the economic status of his family. And without
an appropriate education she’s put in a disadvantageous situation in the social competition.
Certainly it’s difficult for a society to equalize people’s genes, talents and early age care, but
equality of opportunity on the basis of free education is possible. Without equality of opportunity
the statement “All men are created equal” could only have meaning in the very abstract sense of
creation itself. Capitalism has most to do with sociopolitical freedom. But even in this respect
there are caveats. Granted that economic power carries political power with it and economic
freedom implies political freedom, a free market economy left to its own leads to monopoly,
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which is against economic freedom. So the self-organization cannot happen in the literal sense.
Without the interference of anti-trust laws a free economy may still become self-organized in a
sense, but may not be to the benefit of every playing party. As for spiritual freedom I really doubt
the profit-driven capitalism can help achieve much. Spiritual freedom involves high interests.
Even if goods and services for high interests can be capitalized, their market is much smaller
compared with that of material goods and services. Therefore spiritual businesses stand in a
disadvantageous position compared with material businesses. That’s why material businesses
dominate the capitalist markets. On the other hand the value of high interests is much difficult to
measure than low interests. Certainly food has different value when one is desperate for it than
when one is not hungry. In an extreme situation one would pay a hundred dollars for a piece of
bread. But it’s much more difficult to measure the value of a book that changes one’s life. So
there is a mismatch between its market value and its spiritual value. This is another hindrance for
spiritual businesses. When a museum or a theater is turned into a profit-driven business normally
its quality is difficult to guarantee. Generally capitalism cannot function well in the spiritual
world and economic freedom is not fully in line with spiritual freedom.

It’s no accident that all the defenders of free market capitalism aim at collectivism as a target. In a
collectivist economy the government controls a major part of it and centrally plans most of the
production. It’s a valid argument that the planning by a central panel even consisting of experts
will always be biased. And central political power always goes with central economic power and
hence some form of dictatorship is inevitable. However, free market capitalism is not the only
alternative to collectivism. Left to its own capitalism will lead to social inequality, economic
crisis and a materialized world. If Keynesian economics provides a way to solve the crisis
problem, similar ways are needed to solve social inequality and save the spiritual world.” They
don’t have to be all from the government, but some forms of interference are necessary.

2.1.2 Commercialism

Commercialism is inseparable from capitalism, because a capitalist business uses the market to
achieve its profit goal. While the emphasis of capitalism is on the profit-drivenness, the
motivation of the production, the emphasis of commercialism is on the market-orientedness, the
method to achieve the goal. Commercialism has two aspects: commercialization, the process to
turn everything into a commodity, and marketing, the process to influence or even create the
market through advertising.

In premodern societies commodities had existed for a long time, but things that were put in the
market for sale were limited. In the agricultural society a greater part of a family’s life was self-
sufficient. People grew their own grains, vegetables and fruits, even raised their own stocks for
meat. They grew their own cotton and made their own clothes. They also built their own houses.
The Industrial Revolution moved a lot of work from the household to the factory, first spinning
and weaving, then clothes making, and then the production of other necessities. When a peasant
became a worker, all his life was supported by commodities. In the next phase commodities
expanded from necessities to luxuries, and to all kinds of goods and services. With almost
everything in life bought from the market, money becomes a universal token and is endowed with
universal power. In the traditional society there was a clear line between wealth and nobility.
Some social prestige was beyond the reach of money power. It’s no longer the case in the modern
society where money has universal power. Commercialization has gone far from basic goods and

? Based on my personal experience comprehensive social welfare and governmental support of higher
culture in the German society are concrete examples of such ways. These conform to the spirit of a social
market economy.
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services, extended to politics, and even tried to reach the core of the spiritual world. Love and
happiness are even posted for sale.

Advertising is as old as the market. But traditionally advertising was mostly informing. “Here is a
tailor’s shop.” “You may buy meat here.” These were the messages of the signs or advertisements.
Marketing becomes a profession only in the last couple of centuries. Informing is only a small
part of marketing. Besides, there are investigating and persuading. Market investigation is a
prerequisite step. At this step customers’ needs and wishes should be made clear. The design of
the products or services has to be based on the market requirements. Informing is the second step.
Customers need to be made aware of the products or services, including what the products or
services achieve and how they work. The most important step is persuading. The final goal of
marketing is to have the customers buy the products or services. Persuasion techniques are used
here. Emphasizing the benefits of the product or service to the customer is one thing. Pointing out
the advantages of this product or service over similar products or services is another. Or it could
just involve demonstrating that a customer looks cool with this product or has a higher social
status using this service.

To this point the essentiality of commercialism to Western modernity seems to be obvious.
Commercialization and marketing are both fully developed in Western modernity. Anyways
commercialism is just like a twin brother of capitalism. Capitalist businesses are driven by profit
and profit can only be realized on the market. The more products and services a business can sell
on the market, the more profit it can earn. Commercialization, which makes more things sellable,
and marketing, which helps sell more things, both work toward the profit goal. Like capitalism,
commercialism is also an essential part of Western modernity.

We may argue for the peculiarity of commercialism to Western modernity in a similar way. First,
industrialization doesn’t require commercialism. The former is about the mode of production,
whereas the latter the distribution of products. Products from factories can even be distributed to
consumers directly without going through the market. This happened during war time and in a
socialist economy. Further, even the existence of market doesn’t imply commercialism. As
mentioned above the market had existed in the premodern society for a long time, but
commercialization and marketing are only developed in the modern economy.

Second, commercialism is not fully in line with individualism. In a sense commercialism favors
personal freedom, because it makes more products or services available for the customers to
choose. More choices normally mean more freedom. However commercialism in more ways
hinders individualism. We may list a few hindrances below.

e The commercialization of politics, such as election campaigns, gives rich people and big
companies unequal power to influence political policies to their favor. Thus economic
power directly translates into political power. This goes against equality.

e The commercialization of spiritual matters, such as love and happiness, degrades them
into material ones. Love is degraded into sex and happiness into the satisfaction of
material desires. This is against spiritual freedom.

e The advertising may promote things which are harmful to the customers. Tobacco and
alcohol advertisements are good examples. Junk food is another.

e The advertising often creates virtual desires in the customers. Those desires are not part
of a healthy life, but have their own lives. They are desires for the desires’ sake. As an
article about the culture of commercialism says, “Commercialism does not just promote
specific products. It promotes consumption as a way of life.” (Jacobson 1996) The
prevalence of one-time-use products is a typical over-consumption. Producers promote
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one-time-use products to expand the market. Those virtual desires and over-consumption
are not only a burden on the customer, but on the environment. In such a context personal
value is degraded into owing material goods and happiness into the consumption of
material goods.

Capitalism and commercialism go hand in hand to create a form of egalitarian universalism in the
economic realm. The universalism is embodied in the universal power of money. The profit-
drivenness of capitalism and the market-orientedness of commercialism cooperate to forge money
fetishism. So “money can buy everything” turns into a new faith. It is egalitarian because
everyone can own the money no matter what her other features are. And once she owns the
money, she immediately has the power that comes with the money.’

2.1.3 Democracy

Democracy is a type of political system, in which political power comes from the people.
Particularly in modern democracy separate legislative, administrative and judiciary powers come
from universal suffrage, in which everybody counts the same, one person one vote. So there are
double power balances. Those in power are checked by the people and the three branches of
power are checked mutually. But this is just one form of democracy. The central idea behind
democracy is that everybody has equal rights in determining common social affairs. Direct
democracy and representative democracy are the two major categories. In a direct democracy
common social affairs are determined by people’s direct vote. A referendum is a typical case. In a
representative democracy affairs are determined indirectly. People elect representatives by direct
vote and the representatives determine common social affairs. Modern democracy apparently
belongs to representative democracy. The power balance based on division of power into three
branches is an extra feature.

Modern democracy is a very delicate political system. It has existed only for a short period of
time and didn’t come into being all at once. But democracy has been there since the ancient time.
Athenian democracy was a model in the ancient world. It belonged to direct democracy. The
Roman Republic provided another example. And representatives were elected in this case. There
were sporadic democracies in the Middle Ages. For instance, the Parliament of England had its
root back in the 13™ century. Modern democracy originated in the political revolutions in the 18"
century. At the beginning voting right was limited to a small portion of the population. Universal
suffrage was only achieved widely in the 20" century.

Little argument is needed for the thesis that democracy is an essential part of Western modernity.
Although universal suffrage was only reached late in the history of Western modernity,
democratic thought had emerged well before the French Revolution. And democracy is the only
dominating political system in the West. There do exist variations of political structure and
operation among different countries, but they all conform to the central idea of democracy. With
the collapse of the Soviet Union and the reunification of Germany it became even more so.

As for the peculiarity of democracy to Western modernity, in the two essential features of
modernity democracy only has to do with individualism. It seems obvious that individualism
implies democracy. It appears that personal freedom and equality entails democracy. But the truth
is that democracy only corresponds to one sense of freedom and equality, freedom and equality of
the will. Voluntary liberalism is the basis of democracy. According to this view freedom is
interpreted as doing things at will. One is free if she can do what she wants. Certainly what one

? This is probably best demonstrated in the case of a lottery winner.
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wants doesn’t have to be based on instincts or basic desires. Psychologists have divided human
needs into different levels.” There are lower needs and higher needs. Besides, there is a condition
under which this kind of personal freedom can be guaranteed in a society. Everyone must follow
some common rules when there is a conflict. Traffic lights are a good example. At a busy
intersection if everyone drove through it at will, there would be many accidents. Thus everybody
should follow the lights. Voluntary liberalism clearly specifies this condition, but has no
qualification of the will. In fact, based on the principle the will itself is not analyzable. Your will
and my will cannot be compared. One will and another will of mine cannot be compared either.
In fact, the will is so abstract that it can only be quantified as one. Translated into politics, one
person should have one vote.

In the previous chapter we’ve shown that voluntary liberalism may lead to the opposite of
freedom. What one wants to do, a person’s will is determined by many other properties: interest,
knowledge, insight, vision, etc. When these deciding properties are limited the person’s will is
probably restricted. In that case one may not be really free even though she can still do what she
wants, like a bird singing happily in a cage without the chance to test the blue sky. Democracy
could to a large extent guarantee sociopolitical freedom, but not spiritual freedom, as the will
could represent either low interest or high interest, could be based on ignorance or abundant
knowledge, little or deep insight, narrow/short or wide/long vision.

From this the problems with democracy on the social level are derived. First, there is the so called
“mob rule.” The rule of the people could turn into the rule of the mob in some cases. A prominent
example is the conviction of Socrates by the Athenian democracy. And that prompted Plato to
advocate the rule of the philosopher king. Even today if we hold a referendum to decide whether
we should keep philosophy department, I bet the result would be No, as most people think
philosophy is useless. Certainly both cases are direct democracy. Representative democracy
greatly reduces the chance of mob rule, but cannot eliminate it. Second, democracy tends to be
short-sighted. This is not just because of the short term of the election. As they have to worry
about another election before a long term plan may start to take any effect, the incumbents are
inclined to only carry out short term plan. Democracy is short-sighted also because everyone has
the same say. Long vision is something that needs to be cultivated, hence it’s rare. It is diluted in
a general voting and short vision dominates. Most people would focus on short-term everyday
life. When policies are forced to cater for this kind of interest they also tend to focus on short-
term gain. As a result there is the third problem with democracy, the instability of policies. Each
time a new administration is formed there are often big changes, even reversal in policies. Part of
it is necessary adjustment as required by new situations, part of it is the price a society has to pay
for an effective power balance, but part of it is just the result of politics, the influence of interest
groups.

Democracy is closely related to science and capitalism. Science is built on reason. When reason
dominates will is more likely to dominate. Reason is universal, so will is universal on the basis of
reason. When a person turns 18, it’s assumed that she becomes mature, has independent reason
and so her will counts politically. Voluntary liberalism typically starts with a rational individual.’
Capitalism needs free workers and free markets. Both require free individuals with free political
rights. Therefore in a sense capitalism requires democracy. All of them conform to the egalitarian
universalism of the Protestant religion. In the case of democracy the will is universal because all
the particularities of an individual don’t matter, and everyone is equal because they have the will
that is counted the same politically.

* Maslow’s hierarchy of needs is a representing theory.
> The dominant contractual theories are based on contracts among rational individuals.
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Before we move on, an important distinction has to be made concerning science. In the previous
chapter we include science as an essential part of spiritual freedom, but now we talk about
science in parallel with capitalism-commercialism and democracy as the three embodiments of
egalitarian universalism. To make things clear we need to distinguish science as a way to obtain
knowledge of certain areas and the philosophical view that science is the only way to obtain any
knowledge. The latter is often called scientism. Science contributes to spiritual freedom, but
scientism doesn’t. Scientific practice embodies egalitarian universalism, but when limited to its
appropriate scope it doesn’t have any bad effects. Problems arise only when it tries to transgress
its boundary. IQ tests, mind readers are good examples.

A central part of my modernity theory is to distinguish two feature sets in Western modernity.
The first set, including individualism and industrialization, is regarded as the essential features of
modernity. The second set, including scientism, capitalism, commercialism and democracy, is
treated as peculiar to Western modernity. Due to the scope limit of this essay the arguments have
to be kept preliminary. The focus is put on differentiating these two feature sets.

2.2 An Alternative Modernity

With the distinction of two feature sets the notion of alternative modernity becomes clear. The
existence of a peculiar feature set of Western modernity first supports the possibility of an
alternative modernity. Further, the peculiar feature set of Western modernity and the essential
feature set of modernity jointly specify the criteria of an alternative modernity. Specifically, an
alternative modernity needs first to be modernity. In other words, it must have both individualism
and industrialization as two of its features. In this sense a totalitarian society even with
industrialization cannot be counted as modern. Second an alternative modernity must differ from
Western modernity in some essential aspects. Scientism, capitalism, commercialism and
democracy are the most important diverging points. Depending on the distance from Western
modernity alternative modernities can be divided into weak alternatives and strong alternatives.

In this section I show that the two forms of alternative modernity brought up by Feenberg are
both weak ones. And just because they are weak alternatives they cannot get rid of the problems
that Western modernity is facing. In contrast I also try to outline a possible strong alternative
modernity. In a strong alternative modernity scientism, capitalism, commercialism and
democracy with their cultural foundation egalitarian universalism will all be challenged.

2.2.1 Weak alternative (Feenberg)

Feenberg’s alternative modernity is based on the social constructivist theory of technology. Social
constructivism regards technology as an institution under heavy social construction. The
relationship between technology and culture will be handled in details in the next part. But here
we need to briefly talk about the thesis of underdetermination, because Feenberg’s alternative
modernity is based on it. Underdetermination is a concept taken from philosophy of science. It’s
normally called the Duhem-Quine principle there. Following Duhem’s holism Quine argues that
logic and empirical evidence alone cannot determine whether a scientific theory is better than
another or not. “In the realm of technology, the thesis holds that technical principles are
insufficient by themselves to determine design.”(Feenberg 1995: p. 3-4) This underdetermination
of technical design provides a space for politics to play. It gives the people who are in control of
the technical design a chance to choose designs in favor of their own interests. Certainly in a
market economy arbitrary dictatorship is impossible, as the producers and service providers have
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to follow customers’ needs in order to gain maximum profit. And better technology in most cases
leads to more profit, so progress won’t be hindered either. Here is Feenberg’s view in terms of the
politics in technical design: “I do not argue that these currently dominant groups obstruct
technical progress to further their own interests. It would be more accurate to say that they
channel progress in a particular direction compatible with those interests.”(ibid.: p. 5) This can
still be called technocracy. Feenberg apparently adopts a weaker form of technocracy than former
critics, such as Marcuse.

With scientific-technical rationality dominating the modern world critics of modernity face a
dilemma. They either have to despise modern technology with all the benefits it brings or accept
its negative consequences. This is based on a substantivist view of technology, which holds that
technology is value-laden but autonomous. According to this view the development of technology
has its own rules and can dominate culture. Feenberg’s social constructivism goes against
substantivism. For him technology is also value-laden, but not autonomous. While it’s difficult
for former critics to find a way out for Western modernity, with social constructivism Feenberg
can clearly see some possible alternatives. In particular the scientific-technical rationality could
be influenced in two ways, through aesthetic and ethical norms and national identities. The
underdetermination of technical design makes technocracy possible, but it at the same time also
provides a chance to fix that. By democratizing the technical design through public intervention
we could put technocracy under check. By bringing in national philosophy and values from non-
Western cultures we could make adjustment in the universal scientific-technical rationality. So
concludes Feenberg in the Introduction to Alternative Modernity: “Coupling the technical design
process to aesthetic and ethical norms and national identities through new and more democratic
procedures is no utopia.”(ibid.: p. 14) And these are the two forms of his alternative modernity.

To me Feenberg’s alternative modernity theory is still under the great influence of substantivism.
The core of substantivism is the view that modern technology constitutes the substantial part of
Western modernity. So modern technology to a large extent determines others aspects of modern
society: capitalism, technocracy and popularized, materialized culture. Therefore we have to put
our sight on scientific-technical rationality in looking for an alternative to Western modernity.
And if we could influence scientific-technical rationality in a different way then we would have
an alternative modernity. In my opinion alternative modernity formed in this way can only be a
weak one, as it doesn’t hit the core of what’s peculiar to Western modernity. And hence it cannot
resolve the fundamental issues Western modernity is facing. In the following we discuss his two
forms of alternative modernity in turn.

In one of his case studies Feenberg talks about AIDS patients’ participation in medical
experiments. Using humans in experiments was prohibited on ethical ground. Generally it was
deemed immoral to test unproved drugs on patients and there were strict regulations to prevent
this from happening. The AIDS crisis changed this situation because many AIDS patients would
like to participate in clinical research thinking their disease incurable. This brought up the whole
issue of participant interests. Soon it’s clear that not only patients with incurable disease have this
interest, but also other patients. Participation in the research has become a way of caring for the
patients even when it has no curing effect. Sometimes psychological effects are more important
than medical ones. This case demonstrates how the patients’ need may change the physicians’
“technical code.” Another case concerns the French experience with Videotex. Videotex was
originally designed for data delivery. Big chunk of data is put on a host computer and users may
access the data with a terminal and modem. When the French version of Videotex Teletel was
established users quickly turned it into a communication service. The use of data delivery was
overshadowed by that of messaging among users. Then there were companies who made
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improvements in the system toward the communication purpose. This example further shows how
the ordinary users of a technology could have an influence on its design and function.

These two case studies suggest possible ways of democratizing technical design. The main actors
in changing the “technical code” are not experts, but ordinary customers or users of a technology.
Hence it’s democracy against technocracy, where technical experts dominate the technical design.
For Feenberg this promises a form of alternative modernity.

Although democratizing technical design is intended to fix an important feature of Western
modernity, i.e. technocracy, it still works within the essential features of Western modernity. In
fact technocracy is a symptom rather than the disease. It’s to a large extent caused by the profit-
driven capitalism and the market-oriented commercialism. These two work together to create a
materialized world where money dominates. Only in such a context can technology be put in a
dominating role and technical experts endowed with special power. Technology dominates the
modern society and culture only because money dominates and technology is an important tool
for earning money. Capitalism and commercialism in more than one way shape the development
of technology. Efficiency is not a built-in feature of technology and certainly it’s not the only
benefit technology can provide. But in capitalism efficiency has become the first value, because
higher efficiency means gaining more profit in the same time period. And so efficiency also
becomes the primary goal of technology. In a society with a different value system technology
won’t be developed in this way. In a society where technology cannot help to achieve the primary
value, it cannot dominate either, let alone technocracy. Democratizing technical design targets
technocracy, but keeps capitalism intact. It tries to alleviate the symptom, but ignores the disease.
An alternative modernity based on this can only be a weak one.

To a less extent democracy also helps create technocracy. In a traditional society people’s minds
are controlled by various beliefs, customs, rules and regulations. Technology never had a chance
to dominate. Democracy wipes out all these constraints and put millions of free wills on the
market. Once people’s minds are cleared of those traditional restrictions, they become easy
targets of advertisements of material goods. Again technology is good at providing these. And
when even technology itself becomes a thing admirable for the customers, the dominance of
technology is inevitable. In this sense whether democratizing technical design can really fix
technocracy is in doubt. When millions of users have changed the social network websites into a
place where they spend hours daily to spew out their trivial everyday life reports, should we call
this a fix or support for technocracy?

Another form of alternative modernity Feenberg discusses is based on national identities, which
he calls “multicultural modernity.” This time the example is taken from Japan, a fully modernized
non-Western nation. The reason for the choice is straightforward. When Germany followed
England and France to modernize itself there wasn’t much cultural conflicts, because they both
share the same Christianity. But it’s not the case for Japan. Even science needed much effort to
absorb into the traditional culture. Philosophers tried hard to reconcile elements taken from the
West and those from the traditional culture. Particularly Feenberg discusses Nishida’s philosophy
of experience and place, which are based on Japanese culture and aimed at offering a new
paradigm of historical understanding, comparable to science in terms of potential achievements.
Then he analyzes Kawabata’s novel The Master of Go. The novel depicts a symbolic match
between the master and his challenger and illustrates the conflicts between the traditional and the
modern playing strategies. While etiquette with values of self-realization and aesthetics plays an
important role in the traditional way, the modern way emphasizes fairness and equity among
players. In summary Feenberg writes: “In a sense, what the novel describes, perhaps without
entirely intending to, is two alternative types of rationality, each of which is a candidate for
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modernity, although only one is triumphant, only one actually organizes a modern society.”
(ibid.: p. 219) Technology, capitalism and democracy are all rational systems. The Japanese could
play them in a different way, and thus have an alternative modernity.

As we mentioned above, this kind of alternative modernity assumes that the dominance of
scientific-technical rationality is an essential feature of modernity. So an alternative modernity
must keep this feature and provide different ways to either influence it or reinterpret it. But the
truth is that, once a nation takes scientism, capitalism, commercialism and democracy all together
egalitarian universalism soon dominates. Traditional values quickly retreat in a couple of
generations and may only leave some elements which are compatible with the new value system.
Japan is no exception. Feenberg talks about the importance of ideals of belonging, service, quality
and vocation in Japanese economy. These ideals remain only because they are in line with
entrepreneurship. Politically, economically, and to a large extent culturally Japan now is just like
a Western modern country. It has the same general characteristics and the same issues. And in
some respects it even exceeds the US. For instance, the obsession with machines. The automatic
bathing machine and the automatic paperless toilet are both popularly used in Japan. If the special
“enterprise culture” can make an alternative modernity, it is at most a weak alternative.

We can see both democratizing technical design and national identity in the frame of Western
modernity can best help construct a weak alternative modernity.

2.2.2 Strong alternative

Then what can be counted as a strong alternative modernity? First, a strong alternative modernity
must also have the two general essential features of modernity, i.e., individualism and
industrialization. The three components of individualism are equality, sociopolitical freedom and
spiritual freedom. And the two components of industrialization are mechanization and
specialization. These features are conjunctive. So a totalitarian state even without freedom of
speech cannot be counted as a strong alternative modernity, although it has achieved
industrialization. Second, a strong alternative modernity has to go beyond scientism, capitalism-
commercialism and democracy, the three features that have been closely interwoven in Western
modernity. We’ve shown that egalitarian universalism, which can be derived from the Protestant
religion, is behind all these three features. The three features correspond to the cultural, economic
and political realms, respectively. Egalitarian universalism weaves them into an integrated whole.
So generally a strong alternative modernity must transcend egalitarian universalism.

A strong alternative modernity still doesn’t exist, but it becomes very urgent to construct one.
With the dominance and wide spread of Western modernity, and especially with the current
globalization, egalitarian universalism is posed to normalize the whole humanity. Under the big
wheels of this juggernaut traditional cultural heritages are lost, lives are materialized, and people
are degraded into technology awed and consumption addicted abstract free wills. If this tide is not
curbed in time, in the near future when we pick any two human beings on this planet we won’t be
able to find any big difference between them. Even if we only admit that diversity has survival
value, this is not a good sign for the future of humanity. As human history enters a new
millennium, it’s high time for us to reflect more deeply on this and work together to find a way
out. A strong alternative modernity becomes very meaningful in this context. But the first
question is, is this kind of strong alternative modernity possible? Is it possible that we have
modernity but without scientism, capitalism or democracy? Before we could answer this question
some clarifications are necessary.
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As for scientism, again we need to clearly distinguish science from scientism. Science as a
modern path to truth works quite well in certain areas, mostly those substances and processes that
are easily analyzable and quantifiable. But beyond those areas science is at a loss. Something like
a person’s intelligence is neither easily analyzable nor quantifiable. An IQ test is at most an
entertainment technique. The Al claim in the strong sense is also at best a trick to get more
funding (cf. 8.1). Scientism just claims that science is the only path to truth and every
phenomenon can be studied by scientific method. With the distinction between science and
scientism, the dilemma of whether we should accept scientific-technical rationality in an
alternative modernity disappears. Science should be accepted whole-heartedly, but at the same
time we should be fully aware of its limit. When reason is put at its right place, other human
faculties could have a chance to flourish again.

We don’t mean to get rid of profit and market altogether in an alternative modernity. Like science
profit and market are effective tools to match people’s resources and needs. Profit effectively
motivates the producer, while market effectively satisfies the consumer. Hayek’s theory of self-
organization certainly has some point in it. In many areas profit and market can work together to
create a prosperous and harmonious society. Like scientism, capitalism and commercialism deify
profit and market, and let them not only dominate material life, but also the whole life. And
because profit and market work the best for material goods and desires, capitalism and
commercialism have jointly created the materialized world. In such a world human life centers on
material needs, most of which are virtually created by advertisements. Money becomes the
almighty God. Happiness turns into boundless consumption of material goods. So the problems
with capitalism and commercialism do not lie in profit and market themselves, but the
universalization of profit and market. Therefore the solution would be similarly to limit profit and
market to their appropriate areas, mostly material goods and services. The areas beyond have to
be run with different rules and principles. Most spiritual causes cannot be run as a profit-driven
and market-oriented business.

And finally in the political realm we totally support the rule of the people. In fact individualism
implies the rule of the people. But the question is, the rule of what kind of people? Plato
advocates the rule of a philosopher king. Although a philosopher king could be really wise, but
still one man’s power is limited. His knowledge has a boundary and his view is biased in some
respect. This is the biggest problem with monarchy. Modern democracy on the other hand gives
each adult the same say in determining social affairs. But this principle may not be appropriate
for every affair. When colleagues go out to eat lunch together, it’s proper to vote and decide
where to go. On the contrary when a development team determines the development strategy of a
product, certainly experienced developers should have more say. This is not just for the benefit of
the whole team, but also for the sake of fairness among team members. Some social affairs
undeniably are like the former case. But a majority of them, especially those that require vision
and insight are like the latter. Democracy is based on voluntary liberalism, which interprets
personal freedom as freedom of the will. Yet this abstract free will is easy to manipulate. Even if
this is not true, democracy still just means the rule of an average person. Although in a
representative democracy citizens don’t directly decide social affairs, but the representatives are
still elected by direct votes. With the principle of “one person one vote” even in a representative
democracy political power is based on an average person. To avoid the problems of dictatorship
freedom of speech, open debates, the rule of law and power balance are necessary. But there are
better solutions than democracy. The method of plural votes is an alternative, but the difficult part
is to set up the criteria. In fact the method of plural votes was once adopted by some countries in
history. However the criteria of plural votes in those cases didn’t seem to be appropriate. Better
criteria need to be used.
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With these clarifications I hope a strong alternative modernity doesn’t seem self-contradictory.
Individualism and industrialization could live well without scientism, capitalism-commercialism
and democracy. In a strong alternative modernity we could have science and modern technology
without scientism and technocracy, put profit and market to proper use without the problems of
capitalism and commercialism, and have an equal, open and free society without democracy. The
key is to transcend egalitarian universalism.

In fact strong alternative modernity is not meant only for non-Western nations, although Western
modernity is used as the reference. The Western nations are very conscious of their own
problems. This has been reflected in all kinds of criticisms of Western modernity. The West and
those Westernized nations need a way out of the problems. Those that are still undergoing
modernization need an alternative development strategy to avoid similar problems. Since the
Second World War, while the US has pushed almost all the features of Western modernity to
their extreme, the European nations apparently have reflected on modernity deeply and taken a
different path. In particular, besides critical philosophers from Marx to Habermas, several
features of the German society interest me. These are the social market economy, a clear
environment consciousness, and a comprehensive welfare system with free education and
generous support of higher culture. In my opinion all these features point toward a strong
alternative modernity.

So much for alternative modernity. Alternative modernity is the background on which the
discussion of technology in this essay will unroll. It’s also the framework in which modern
technology will be analyzed. Since it’s just a framework it has to be a skeleton. I have greatly
extended the alternative modernity theory and so a lot more arguments are necessary to fully
support it. But I hope the discussion in this part is enough for this essay.

Some main theses of this essay are the following: For the problems of Western modernity modern
technology is not to blame. The dominance of modern technology is formed in a special cultural
context. Only in an alternative modernity can modern technology be put at its right place in
human life. But before we move to the main theses, we need next to analyze the interplay
between technology and culture.
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II Technology and Culture
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The discussion of the relationship between technology and culture is the next step toward a theory
about technology in an alternative modernity. Since both concepts are vague, we need to make
some clarifications of them. We start with culture.

According to Konig there are hundreds of culture concepts. He particularly discusses the
following three (Konig 2010: p. 73):

e “culture” as all the arts

e “culture” as meaning system and

e “culture” as all the human creation
The first culture concept contains some elitist elements. In the German language there is a
dichotomy between “Kultur” and “Zivilisation”. As Janich writes, “with ‘Kultur’ an educated
German thinks of Bach, Goethe and Diirer, in other words, of the fine arts; with (‘technical’)
civilization on the contrary of asphalt street, central heating and toilet flushing.” (Janich 2010: p.
93, author’s translation) Basically culture in this sense is higher culture in the broad sense. The
corresponding Chinese word Wenhua has similar elitist flavor in the narrow sense. Literally it
means literate, and in the traditional society it’s a prestige of the elites. In particular, higher
culture in China has to do with literature and philosophy, and to some extent also history,
generally the area of humanities. So Goethe in traditional Chinese society would still belong to
higher culture, but not Bach or Diirer.

For the purpose of this essay I am concerned also with three culture concepts. They overlap with
the above list, but with important differences. The first is culture in the narrow sense discussed
above. And for higher culture I would combine the German and the Chinese connotations, in
other words higher culture include both fine arts and humanities. So to the list of Bach, Goethe
and Diirer I would also add Kant. The second culture concept corresponds to the spiritual world.
Culture in this sense is said against economy and politics. Economy is mostly related to material
life and centered on relations between human beings and nature. It’s about food, clothes, housing
and transportation. Politics is related to a society and centered on relations among human beings.
It’s about norms, ethics, laws and regulations. Culture in this sense is related to spiritual life and
centered on the relations between human beings and themselves, or God. It’s about entertainment,
science, philosophy, art and religion. The third culture concept is identical with the third one in
the above list. In this sense culture is all that’s created or produced by human beings. So the using
of knife and fork or chopsticks is part of culture. We even say “a later Stone Age culture,”
although most part of the items included are everyday tools and utensils. Culture in this broad
sense is said against Nature. Hence, the three culture concepts adopted in this essay can be
similarly listed as follows, with the corresponding boundaries in parentheses:

e  Culture-I: fine arts and humanities (higher culture vs. lower culture)

e Culture-II: spiritual world (culture vs. economy & politics)

e  Culture-III: artificial world (culture vs. nature)

The relations between the connotations and denotations of these three culture concepts are those
between supersets and subsets. With respect to connotation culture-I is a superset of culture-II
and culture-II a superset of culture-1II. With respect to denotation culture-I is a subset of culture-
IT and culture-II a subset of culture-III. Culture-II has been used in the discussion of Part I, and
culture-I will be used in Part III to elaborate my cultural instrumentalism. When I discuss the
relationship between technology and culture in this part, the concept culture-III is in my mind.

Apparently technology belongs to culture-IIl (When I talk about culture hereafter in this part I

mean culture-III, except specified otherwise). Based on etymological analysis the word “culture”
originally means goal oriented human activity, as in the Latin verb colere. In modern languages
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there are only few words which still bear this original meaning. The English word “agriculture” is
a good example, probably because it originated from Latin. Ager is the Latin word for land, so
agriculture is the cultivation of the land. The German word “Obstbaumkultur” has similar
meaning. Janich says, “what was originally meant with culture is what we today call technology
(Technik).” And a more interesting thing is that the word “technology (Technik)” originated from
the Greek word téchné, but that means art. It seems that to some extent the meanings of “culture”
and “technology” have been switched. This might be also an indication of the complicated
relationship between technology and culture.

This brings us to next clarifying technology. What is technology? According to some authors
including Grunwald, Julliard, Janich and Hubig, this is an incorrectly raised question. The general
concept of technology doesn’t denote anything. There only exist specific aspects of specific
technologies. They call the general concept of technology a reflection concept. In Grunwald’s
words, “Who talks about technology in the general singular form, is interested in certain aspects
of technology in a generalized view. In using the general technology concept we reflect on one or
more perspectives, from which we discuss about the technical aspect of actions and objects as
general technology, or the corresponding generalized properties of this technology, such as the
technology-nature-relation or the technology-art-relation.” (Grunwald 2010b: p. 117, author’s
translation) This certainly reveals an important characteristic of technology. But I want to point
out here, in light of this view first we may still talk about technology in general, and second this
doesn’t prevent us from discussing the general features of technology. General features could be
seen as generalized features of particular technologies.

In clarifying technology we adopt a different approach. We specify the key features of technology
instead. The primary feature of technology has been suggested in the etymological analysis
above. Technology has to be created by human beings. Creation implies intention, and
intention involves a purpose. In other words technology is brought into being intentionally, for a
purpose. In the old time people kept track of time only through sunrises and sunsets, and at most
the location of the Sun in the sky. The clock was invented to keep more precise track of time
during the day. It’s called an artifact because it’s created by human beings. Technology doesn’t
have to be carried in an artifact. When people in the Stone Age used a piece of sharp rock to cut
meat, that piece of rock became a tool, and hence bore a technology, although it already had
existed in nature. Technology can even reside in things which are not tangible, such as computer
software. Certainly software is not the only intangible technology bearers. They could be a
method to handle certain matters, e.g. time management, or a procedure to achieve something,
e.g. arecipe. However, all have to be created. In the case of the rock, what’s created was the way
of use.

Second, technology has to involve certain function. Function needs further clarification.
Generally function is related to the working of a system. The function of a part is what it does in
relation to other parts in the system. When the part does what it’s supposed to do, we say it
functions well. So function is a relative thing. The function of technology is related to human
needs. To say technology must have a function is to say that it must be able to meet certain
human need, directly or indirectly. In other words, it should have some use or utility. Two things
need to be pointed out here. The use or utility of a technology is said from the perspective of its
user. In the case of weapons, they are created to do harm to people. But they still satisfy the need
of their users, which is to harm other people. On the other hand, it’s fairly possible that a
technology is created with a certain utility in mind but ends up being harmful. But even this case
doesn’t contradict our general statement. For function doesn’t have to be the actual function. We
will do further function analysis later.

46



The above two features combined still just demarcate technology in the original sense. For
modern technology we have to add a third feature. Modern technology is closely related to
science. This greatly reduces the scope of modern technology. Generally modern technology is
contained in the scope of science. In this way art and philosophy cannot be regarded as
technology, although they both have the above two features. Correspondingly we have to further
restrict the function of technology. In a sense both art and philosophy have a function. Art has
impact upon human emotions and pleases people’s mind. Philosophy trains critical thinking and
offers insight and vision. Modern technology doesn’t seem to have these functions. Its focus is
still on the material life. It certainly provides advanced tools for art creation, but these are not the
core of the creation. It apparently has influenced philosophical thinking, but philosophy needs to
go beyond technology. The relations among technology, art and philosophy will be further
discussed in the next part. Here I just want to clarify the scope of modern technology.

Now we can move on to the relationship between technology and culture. Based on the
clarifications so far, technology is part of culture. So when we talk about the relationship between
technology and culture we actually mean the relations between technology and other parts of
culture - economy, politics, philosophy, art, etc. And also the discussion in this part still focuses
on culture in general. All the other parts of culture are mostly treated as a whole, except science.
We won’t get into specific cultural areas till the next part.

Concerning the general relationship between technology and culture there are various theories.
The most obvious is instrumentalism, which regards technology as a normal tool. A technology is
created to meet some need and also works that way. Beyond the satisfaction of the need it means
nothing. Then there is technological determinism, which claims that technology has determining
power over culture. When a new critical technology is introduced, many aspects of culture are
automatically adjusted to fit it. Technological determinism still regards technology as a tool. On
the contrary, substantivism no longer holds that technology is just a tool, but claims that it carries
a value system with itself. In other words, technology doesn’t determine culture, but it is culture.
And finally comes social constructivism, which holds that technology is neither neutral nor
autonomous, but under social construction. That is to say, technology is to a large extent
determined by culture.

In Questioning Technology Feenberg tries to classify the above major theories concerning the
relationship between technology and culture with two separate dimensions: neutrality <> value-
ladenness and autonomy <> human-controllability. He locates the theories in a two dimensional
table (Feenberg 1999: p. 9). Technological determinism resides in the neutral-autonomous
quadrant, whereas instrumentalism belongs to the neutral-human controlled one. Feenberg
interprets neutrality as “complete separation of means and ends.” Certainly separation doesn’t
mean having nothing to do with. Value-ladenness is described as that “means form a way of life
that includes ends.” Thus, substantivism and constructivism are put at the lower half of the table.
The difference is, while substantivism focuses on the autonomy of technology, constructivism
emphasizes the human-controllability.

My personal view is that the relationship between technology and culture is complicated and not
one directional. On the one hand an adopted technology has impact on culture, but on the other
hand technology has to be created and function in a certain cultural context. To reach this point
we have to analyze technology first. If we keep viewing technology as a whole, none of the above
theories is perfect. But when we analyze technology into its different elements, we will find each
theory captures an important aspect of it. So after an analysis of technology into its scientific,
design and functional elements I discuss major theories about the relationship between
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technology and culture along the neutrality and culture-ladenness dichotomy, in light of those
three elements. My own theory will be proposed in the next part.
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3. Different Elements of Technology

Classical philosophy of technology treated technology as a whole entity, a black box. After the
empirical turn authors began to pay more and more attention to specific technologies and specific
aspects of technology. While the black box of technology is opened two risks emerge: First,
excessive attention to the particular features of specific technologies makes a general theory of
technology hard to reach. When differences are emphasized, generalization is difficult to make.
Second, a certain particular aspect of technology tends to be generalized and hence other aspects
overlooked. This may easily lead to a biased view of technology. In both cases attention to details
seems to move the whole picture out of sight.

In this essay I also try to open the black box, but meanwhile I want to keep the whole picture in
sight. To achieve this goal some strategies have to be adopted. First, when we look into the box of
technology we should not be distracted by the particular features of specific technologies. This
helps us retain generality. Certainly specific technologies can be used to illustrate general
properties. Second, when we look at the contents of the box we should not restrict our sight to a
particular corner. Instead, we should look around and take a complete view. The box may become
transparent now, but we still have a box to deal with. These two strategies are intended to reduce
the two risks above. The first strategy is supposed to avoid getting lost in specific technologies,
while the second to avoid getting lost in specific aspects of technology.

I open the black box of technology through analyzing it. This is the task of the current chapter.
The above strategies are adopted. In particular, I analyze technology into different elements. On
the one hand, these elements are general elements. They apply to all specific technologies. On the
other hand, these elements are interwoven. Together they constitute an integrated whole. This
analysis sheds light on understanding the existing theories and provides a solid foundation for us
to build a general theory on, a theory that incorporates both micro details and macro relations.
After a general discussion of the analysis the elements are elaborated.

3.1 Analyzing Technology

The understanding of technology has undergone significant development. In premodern society
technology was just treated as a tool. What’s salient was its function to serve a certain human
need. With the unprecedented power of modern technology the tool became so dominant that
people started to wonder whether it still could be regarded as a tool. As modern technology was
more and more dependent upon modern science, given its enormous power, it had not been
treated seriously until recently. For a long time it had been widely held that modern technology
was just an application of modern science. In the past several decades scholars have tried to move
away from this simplified view and given modern technology its deserved notice.

In this section I start with the standard view and then discuss an effort to move away from it
toward a richer characterization of technology. Further I show that this effort itself needs to be
expanded, in order to do justice to all the aspects of technology.

3.1.1 Technology as applied science

Once the standard picture of technology was that, science discovers the laws of the world,
whereas technology applies scientific theories and method to achieve a certain end. In this sense
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technology becomes applied science. Bunge plainly distinguishes pure science from applied
science (Bunge 1966: p. 329):
The method and the theories of science can be applied either to increasing our
knowledge of the external and the internal reality or to enhancing our welfare
and power. If the goal is purely cognitive, pure science is obtained; if primarily
practical, applied science.
And he writes explicitly that “technology” and “applied science” are taken as synonymous. He
further distinguishes two kinds of technological theories (ibid.: p. 331):
Substantive technological theories are essentially applications, to nearly real
situations, of scientific theories; ... Operative technological theories, on the
other hand, from the start are concerned with the operations of men and man-
machine complexes in nearly real situations; ...
Substantive technological theories are direct application of scientific theories, but operative
technological theories are not. The latter may be developed by people with little scientific
training. However, Bunge argues, even the latter can still be counted as an application of science.
Although they are not based on substantive scientific knowledge, they employ the method of
science.

This standard view has been more and more challenged later on. Critics point out that modern
science depends more upon technology than technology upon science. Evidences have been
collected from both the early and advanced stages of science. In the Industrial Revolution the
steam engine was invented with little application of science. The Newtonian mechanics was not
that important for the construction of the steam engine. And at that time thermodynamics hadn’t
been well developed. Boyle’s law didn’t play any significant role either. On the other hand, these
days science, especially physics, cannot advance without huge devices like the CERN Large
Hadron Collider. People started to talk about Big Science along with big technology decades ago.
Science is now even called technoscience. And on the way of its development many
achievements of modern science were made on the basis of technological breakthroughs.

What’s at issue in the debate concerning the relationship between science and technology seems
to be their relative status. The central questions appear to be, which is fundamental and which is
derivative? The claim that technology is applied science grants science fundamental and
technology derivative status. The criticism tries to reverse the relation. First it plays down the
intellectual dependence of technology upon science and second it emphasizes the practical
dependence of science upon technology.

My interest in this once standard view is that it represents a monic characterization of technology.
From the claim that technology is applied science we may infer that what technology is all about
can be explained by science. Although the use of technology is paid due attention to, it doesn’t
play any significant role. In fact the use just constitutes part of a special situation, which can be
subsumed under general scientific knowledge. In this way a technology with its use can be fully
explained by science. As we will see, this is a very simplistic characterization of technology.

3.1.2 The dual characterization of technical artifacts

Focusing on technical artifacts, some authors try to show that science cannot explain all aspects
of technology. Kroes is a prominent advocator of the dual nature of technical artifacts. In various
papers (including Kroes 1998, 2001 & 2003) he tries to argue for the view that technical artifacts,
or technological objects, have a dual, physical-functional nature. He writes (Kroes 1998: p. 124):

A technological object such as a television set or screwdriver has a dual

nature. On the one hand, it is a physical object with a specific physical

structure (physical properties), the behavior of which is governed by the laws
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of nature. On the other hand, an essential aspect of any technological object is

its function. A technological object has a function, which means that within a

context of human action it can be used as a means to an end.
What’s critical in the dual nature claim is not merely pointing out the functional aspect of
technical artifacts (this is in fact also part of the previous view), but the position that the
functional aspect cannot be reduced to the physical one. One of Kroes’s basic ideas is that the
functional properties of technical artifacts have to do with human intention, which is beyond the
scope of physics. His major argument lies in analyzing the function of technical artifacts and
demonstrating its reliance on human intention in design and its irreducibility to physical
properties. For instance, the function of the Newcomen steam engine to move the pump rods up
and down cannot be explained by its physical structure alone. The engine’s physical structure also
explains its property of generating heat, but the function of the engine is not that of a heater. The
function of the engine is jointly determined by its design, an intentional action. Particularly the
engine is designed to move the pump rods up and down.

A major approach to reduce functional properties to physical properties is to classify the former
as dispositional properties. Properties such as length and mass are absolute, but it’s not the case
with fragility and solubility. Usually philosophers interpret them as dispositions, tendencies to
behave in such and such a way under certain circumstances. Fragility and solubility are
undoubtedly physical properties. If functional properties can be classified as dispositional like
fragility and solubility, then they are successfully reduced to physical properties. Apparently
Kroes needs to argue against this approach. His major argument is that the dispositional approach
cannot discriminate between proper and accidental effects of functions. Both proper and
accidental functions can be equally handled in dispositional terms. Without the distinction
between proper and accidental functions at least the phenomenon of malfunctioning cannot be
appropriately dealt with. When a copying machine malfunctions it’s still called a copying
machine, although it now cannot perform its proper function. The dispositional approach would
straightforwardly deny that it’s still a copying machine. With this approach malfunctioning even
doesn’t make sense. Kroes further points out, a fundamental difference between functional
properties and physical properties is that the former appear to be inherently normative.

Along with Kroes Krohs also advocates a dual characterization of technical artifacts. Similarly he
writes (Krohs 2009: p. 150):

A technical artefact may be described in physicalistic and in functional terms.

The physicalistic description accounts for structure and dynamics of the entity,

while the functional description is based upon a design-and-use-centered view

of the artefact.
While Kroes promotes a dual nature Krohs pleads for two-model-descriptions. The physicalistic
model and the functional model are complementary. “Neither of them alone covers all that can be
known about a technical artefact.” (ibid.: p. 152)

Although their focus is on technical artifacts, the dual characterization can be expanded to
technology. When the difference between technical artifacts and technology is made clear the
expansion needed will become obvious. An artifact may be understood as a man-made object,
most people would say, a tangible object. Certainly technical artifacts are the primary bearers of
technology. But a technology doesn’t have to involve technical artifacts. First, a technology may
be carried in natural objects. Using leeches to clean the wound in medicine is a technology, but
leeches are not technical artifacts. Second, a technology may be carried in an intangible object.
Computer software is a good example. Technical artifacts are physical objects. When we talk
about technology only considering physical objects is not enough. So in expanding the dual
characterization to technology physical properties or physicalistic description has to be expanded
to scientific properties or description. “Scientific”’ covers physical, chemical, biological and
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logical. Therefore, the dual characterization of technology becomes a scientific-functional
characterization.

Further I would argue that this dual, scientific-functional characterization is still not sufficient to
cover all the aspects of technology. As mentioned above, Kroes is well aware of the difference
between proper function and accidental function. The proper function of a hammer is to hit some
object, in order to change its shape or position. The hammer is designed for that purpose. But it
sometimes is used as a door stopper. To stop the door is an accidental function of the hammer.
It’s accidental because the hammer is seldom used that way. Accidental function in this sense still
involves human intention. The hammer is intentionally used as a door stopper. Here we see a
proto-type of redesign. Cases of full-scale redesign definitely exist. Houkes and Vermaas give the
following example (Houkes & Vermaas 2009: p. 127):

Aspirin, for example, is nowadays produced, marketed and used for two

different purposes: to alleviate pain by taking an incidental, high dosage, and

to prevent cardiovascular problems by taking a daily, lower dosage. These

ways of using Aspirin involve different use plans, because they have different

goal states. Consequently, on our useful-material characterisation, a tablet of

Aspirin is a painkiller when it is swallowed in the context of executing the more

traditional use plan to alleviate pain. But the very same object is a blood

thinner when it is swallowed in the context of executing the recently designed

and communicated plan to prevent blood clots.
In this case of full-scale redesign both functions, to alleviate pain and to thin blood, are proper
functions of Aspirin. This example further demonstrates the discrepancy between artifacts and
technologies. What’s essential to a technology is a particular way of use, not a specific artifact.
The new technology is based on an existing artifact. It’s similar to the case where a natural object
is used in a technology.

Redesign complicates the characterization of technology, but the dual characterization seems to
be able to handle it. If we regard accidental function as the result of a degenerated redesign, then
for each technology we still have the scientific and functional aspects, although two different
technologies may share the same scientific basis. This appears to be just what Krohs proposes. He
also talks about the redesign of transistors from amplification in an analog circuit to switching in
a digital circuit. (Krohs 2009: pp. 158-159)

So far the function in the dual characterization is intended function based on design. This includes
the proper function in the original design, the accidental function in accidental use and the new
proper function in redesign. What cause real problem for this characterization are unintended
functions. Malfunction is one type. No matter what the function actually looks like malfunction is
definitely a function. But by definition it’s not proper function. And it’s not intended either. Then
where should we put it in the picture of dual characterization? If malfunction is still logically
dependent on proper function, then another type of unintended function causes more problems.
It’s side effect. A side effect is an unintended function that logically has nothing to do with proper
function. For instance, a car is designed to transport people and belongings, but it also pollutes
the air. The proper function of a car is transportation. Air pollution is a side effect, which is
unintended. A characterization of technology that leaves out side effects would be incomplete.
Directly incorporating unintended functions into the functional aspect of technology is not viable.
With intended and unintended functions undiscriminated, theoretical chaos would result.

Therefore my proposal is to further distinguish between design and function. Design is driven by

intended function, but the actual function of a technology could be unintended. Design
determines the proper function of a technology. The proper function has some priority, but once a
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technology is adopted it has its own life and thus may have other functions. In this way we’ve
separated three elements of technology: the scientific, design and functional elements.

3.1.3 The three elements of technology

We’ve talked about the three key features of technology. To recapitulate, modern technology is
created, it serves a function and it is closely related to science. Our analysis of technology
corresponds to these three key features. First, it’s undeniable that modern technology contains
prominent scientific element in it. People have pointed out that modern science played little role
in the invention of the steam engine. But as modern science grew mature, it also became almost
indispensable for technological advancements. This has turned into a sure thing these days.
Second, when a technology is created, it’s done intentionally. That is to say the creators have
specific design in their mind. Depending on the complexity of the technology, the design doesn’t
have to be complicated. It could be just a certain simple function to achieve. Even in the so-called
“accidental invention,” the inventor still has the related functional idea in mind. Otherwise, even
if the accident happened, he wouldn’t have seen the meaning of it. Third, the function a certain
technology serves constitutes another element of technology. The functional ideas contained in a
design are just intended functions. When a technology is applied its actual functions could be
different from the intended ones. Generally the scientific, design and functional elements of
technology correspond to its foundation, creation and actual effects, respectively.

We’ve already seen the relations among the scientific, design and functional elements of
technology are not simple. Although they represent three important aspects of technology, they
are not independent of or parallel with one another. In fact they penetrate into one another. An
overview is like this: Science plays a role in both the design and the actual function of
technology, though in different ways. What’s effective in the design is scientific knowledge,
whereas what are effective in the actual function are scientific (natural) laws. This is one of the
bases for the discrepancy between design and function. On the other hand, design and function
are closely related. The intended function guides the design, while the design in large part
determines the actual function.

The major task of this chapter is to discuss the three elements of technology in details and clarify
the relations among them and more importantly the relation between technology and culture with
regard to these three elements. In the rest of the chapter we handle each of the three elements in
turn.

3.2 The Scientific Element of Technology

The scientific element of technology will be discussed in the context of the relationship between
science and technology in this section. As we mentioned in the previous section, it’s once the
standard view that technology is applied science. But recently this view has been under attack.
This belongs to the general trend of deconstructing science. When science is put on top of
technology, the standard foundational and pure view of science cannot hold any more. For
technology with its design and function, certainly has more connections with society and culture.
Other things aside, the funding of the Big Science immediately brings in political and economic
issues. I focus on Ihde’s instrumental realism. With this theory he tries to bring philosophy of
science and philosophy of technology together. He calls science’s technology the interface
between the two fields. Instrumental realism assumes the priority of technology over science. He
particularly proposes a technological lifeworld theory based on phenomenology. And
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Heidegger’s philosophy is also used to support technology’s priority. In this way scientific
realism is revitalized with a new interpretation.

In my opinion Ihde’s theory pays unbalanced more attention to the function of technology than
the design. While agreeing with his technological lifeworld theory in terms of the function of
technology, I also want to emphasize the role of science in technology from the perspective of the
design of technology. When we consider science in a broad sense it plays an essential role in the
design of technology. This constitutes one part of the scientific element of technology. Besides
this epistemological role science also plays an ontological role. Science as laws of nature is also
the foundation of the actual function of technology. This is the other part of the scientific element
of technology.

3.2.1 Zuhandenheit and Vorhandenheit

Heidegger’s analysis of the use of a hammer in Sein und Zeit is all too familiar since it’s been
widely recapitulated. As I understand it, the general task of Sein und Zeit is to base space and
time on the human existence. In particular, space is based on the Being-in-the-World (In-der-
Welt-Sein) of Dasein (a human existence), and time is based on the Care (Sorge). So for
Heidegger human existence has priority over space and time. In the analysis of the use of a
hammer Heidegger explicitly distinguishes two kinds of human-tool relations: Zuhandenheit and
Vorhandenheit. In the former a person uses a hammer without noticing it. Only in this way a
hammer, or generally a tool, functions perfectly. In this case the person uses the hammer in the
way how it’s intended, but the intention, or the function of the hammer, is at the moment not in
the user’s mind. In fact, a hammer is not the best example to demonstrate Zuhandenheit. A better
one is a pair of glasses. One can still use a hammer well when realizing its existence. By contrast,
when one wears a pair of glasses, realizing their existence itself is disturbing, and hence an
obstacle for their function. A pair of glasses function the best when one is looking for them while
wearing them. In this case the existence of a tool is absent from the mind, let alone the function of
it. Everything is OK when a tool functions well. But there are chances when a tool is broken.
When a tool is broken it cannot function as it’s supposed to, that is, it cannot serve its purpose
any more. At this point the function of the tool becomes apparent to the user. Without a well
functioning hammer one cannot hit in the nails. This directly demonstrates the function of a
hammer. Heidegger calls this the mode of conspicuousness (Auffilligkeit), one of the three
modes of Vorhandenheit. The second mode is that of obtrusiveness (Aufdringlichkeit), where a
thing totally cannot be used. And the third is the mode of unruliness (Aufsissigkeit), where a
thing is even not realized, still not belongs here. (Heidegger 2006: pp. 73-74)

For Heidegger Zuhandenheit of a tool provides the basis for Dasein’s Being-in-the-World. When
a tool functions, it does so not independently, as function is a relative concept and it involves
other things. Function presupposes a purpose and a purpose points to something else. This is a
referral relation (Verweisung). And referral relations may be chained, that is, a referent could
further refer to a third thing. In this way there is a web or system of referral relations. Being-in-
the-world is Dasein’s being taken up in this system. This being-taken-up has two distinct
characteristics. First it’s unconscious (unthematisch). Dasein is taken up without realizing it.
Second it’s circumspect (umsichtig). Dasein looks around while being taken up. Dasein’s Being-
in-the-World makes the world possible, especially the world in the sense of an outside existence.
Following Descartes Husserl still starts with an abstract, independent human experience and tries
to construct the outside world through the projection of intentionality. By contrast, Heidegger
starts with the human existence with a built-in world character. In this way the outside world is
easier to interpret. Just because Dasein’s existence already has a world character built in it, the
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concept of a world independently existing outside is possible. In other words, Vorhandenheit is
based on Zuhandenheit. The latter has ontological priority over the former.

Some people point out that the concept of a lifeworld in Husserl’s later philosophy was under the
influence of Heidegger’s Zuhandenheit. And the scientific world is regarded as the correspondent
of Vorhandenheit. While people treat and interact with things in a natural, normal way in the
lifeworld, in the scientific world scientists separate objects from their natural context and analyze
them by splitting them into parts. So abstraction and analysis are the two fundamental scientific
methods. With these methods objects are taken away from their natural habitats in the lifeworld,
the system of referral relations, and put under particular attention, before the eyes, under the
microscope, twisted, or even broken apart. A hammer stops being a tool to hit in the nails, with
which one may get a piece of furniture installed. Now it has a particular shape, a certain color,
and it’s built with a metal head and a wooden handle. In this way science seems to be the perfect
embodiment of Vorhandenheit. So we are justified in drawing parallelisms between Zuhandenheit
and the lifeworld, and between Vorhandenheit and the scientific world. However, it seems that
the ontological priority of Zuhandenheit over Vorhandenheit cannot be easily transferred to the
relation between the lifeworld and the scientific world. Which one has priority, the feeling of pain
or the C-fibers firing? There is a hot debate in philosophy of mind concerning this issue. It’s not
an appropriate place to get into the debate here.® Instead another parallelism is more relevant.

This parallelism is between technology and Zuhandenheit. In Thde’s words, “The realm of the
praxical—ready-to-hand—is thus the founding stratum of human-world relations in Being and
Time, and entails a technological relation to the environment. The present-at-hand, which falls
within science as a mode of knowledge, is founded upon the praxical relation.”(Ihde 1991: p. 55)
According to Thde, Heidegger achieves an inversion in the relation between science and
technology: “if the dominant view claims that technology is applied science, then in Heidegger’s
version of the relationship science may be said to be a peculiar kind of ‘applied’
technology.”(ibid.) The parallelism between technology and Zuhandenheit is confirmed in
Heidegger’s central article about modern technology “The Question Concerning Technology.”
There modern technology becomes “a way of revealing,” a dominant world outlook, the
foundation of the modern lifeworld.

In my opinion, while the parallelism between science and Vorhandenheit is well founded, that
between technology and Zuhandenheit pays attention to only one important aspect of technology,
i.e. function, but misses others. Technology is created by human beings to serve a function.
Function is a fundamental aspect of technology, but we shouldn’t forget design is another one.
When a technology functions well, it gets into a state of Zuhandenheit. However Zuhandenheit
cannot capture all aspects of technology. In fact, the function of a technology is possible only
after it’s created with a certain design. In this sense we may say, design has priority over function
in technology. In the case of Heidegger, ignoring the design aspect of technology may well be the
major reason for his technology substantivism. This will be handled in the next part. In the case
of Thde, overlooking the design aspect of technology makes him overemphasize technology in the
relation between science and technology. Both the once standard view that technology is applied
science and the inverted one that science is applied technology are oversimplified. The interaction
between science and technology is more complicated than what either view depicts. It calls for a
more balanced view.

® The issue is further discussed in Section 8.1, where a reconciliation of the two worlds or cultures is
attempted.
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3.2.2 The role of science in technology

When a technology well functions the human-technology relation belongs to Zuhandenheit. When
it malfunctions the relation becomes Vorhandenheit. But when a technology is invented, or
created, the human-technology relation is neither Zuhandenheit nor Vorhandenheit. When the
technology is still in the inventor’s mind, it can neither well function nor malfunction. This
belongs to the realm of creation. In this respect technology invention shares much with art
creation, but they have quite different principles. The major difference is that technology
invention aims at certain practical functions, whereas art creation has no such limitation. And this
determines the different relations between science and art and between science and technology.
Although science may be used in the process of art creation, but the essential part is beyond
science. A great piece of music cannot be just acoustics, and a great painting cannot be just about
the chemistry of paint. Art creation aims at beauty, emotional expression, etc. So it’s well beyond
science.” However, it’s not the case with practical functions.

As we have said before, function is essentially relation. The function of a thing is always said
relative to another thing. The function of a part in a system is its relation with other parts. Further
technology’s function has a more restricted meaning. This kind of function has to be finally
related to human needs. So the function of technology is utility. Every technology must directly
or indirectly meet certain human need, serve some purpose. Finally modern technology has put
much more emphasis on material utility. All this has put technology more and more under the
influence of science. The primary task of science is just to study material relations between
objects. Science aims at revealing the regular relations in the phenomena. These regularities
certainly provide guidance in technology invention. Generally speaking, after a certain
technology is invented and people get accustomed to using it, it retreats into unconsciousness and
moves out of people’s attention. This is the state of Zuhandenheit. When a technology
malfunctions it moves back into people’s attention again. Now it turns from a tool into an object.
This is the state of Vorhandenheit. When a technology is then repaired or originally invented, it’s
treated as neither a tool nor a disinterested object. It’s not a tool because it doesn’t function as
intended yet. It’s not a disinterested object because the intended function is in the technician or
the inventor’s mind. In this case the intended function is the end, but people have to start with
certain means. And science just plays an important role in filling up this gap between means and
end.

A concrete example is helpful for illustrating the general ideas. Automobile is a familiar and very
illustrative example. When a person learns to drive a car, the car is a recalcitrant object for him.
For a long time even after he gets a driver license, he cannot move his attention away from the car
while driving. But this will be achieved sooner or later. At a point the car retreats into
unconsciousness when he drives it, just like he is not conscious of his legs while walking. But
when he gets a breakdown on the road, the car suddenly becomes a dead object and attracts his
attention again. Then the car is towed to a garage and the technician starts to investigate the cause
of the breakdown. Now that the engine cannot be started, there could be a bunch of reasons. The
most obvious is running out of gas. The battery could be dead. The spark plug could be bad. The
timing belt could be broken. And so on. All these are based on the understanding of the structure
and functioning of an auto engine. And the structure and functioning are based on science. If for a
technician, especially an experienced one, the diagnostic procedure seems very straightforward,
in some cases we could even say unconscious, it can’t be the case when Benz invented the
automobile. Due to familiarity a technician doesn’t need to apply science explicitly all the time.
By contrast an inventor deals with something new and so needs to keep trying hard to consider

” For further discussion about the relation between science/technology and art cf. Chapt. 6.
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every detail. In other words, he needs to explicitly apply science to fill the gap between the
intended function and possible means.

In the debate about the relationship between science and technology science is understood in a
very narrow sense. It’s mostly modern theoretical physics. If we expand the scope of science,
such as to include chemistry as Schummer does (Schummer 1997), then we can reach a different
view of science. In talking about the scientific element of technology I also understand science in
a broad sense. Science in this sense is knowledge about regularities. So it doesn’t have to be
about fundamental, universal laws of nature. The so-called “engineering science’® is also science,
although it deals with very specific fields. With this understanding the view that technology is
applied science captures an important aspect of technology. As a general characterization of
technology it’s simplistic. But when we focus on the reparation and especially invention aspects
of technology, it still makes much sense. We have shown that the priority of Zuhandenheit over
Vorhandenheit in Heidegger’s philosophy can at best complement this view, but not invert it.
Next I handle the two prominent counterexamples against this view.

The first counterexample says that no science is used in inventing the steam engine. This is true if
science is understood in the narrow sense. But science in the broad sense is about regularities in
the phenomena. Certainly general scientific laws like Newtonian mechanical laws are regularities.
But they are model science, not all of science. The property of the steam and the motion
conversion mechanism are the two key foundations of a steam engine. Apparently general
scientific laws are not involved here. However it involves regularities. When water is boiled
steam is generated. Continuous generation of steam causes it to expand, so it could drive a piston
in a closed chamber. The piston needs to oscillate instead of always moving to the same direction
in order for its motion to be practically used. The way to turn an oscillation into a continuous one-
directional motion is to convert it into rotation. In fact inertia plays a role in this conversion. The
inertia of rotation guarantees that it’s a continuous rotation instead of a swing. All these are
regularities involved in the invention of the steam engine. And they belong to science in the broad
sense.

The second counterexample is about Big Science. Big Science cannot move forward without big
technology. While granting this claim we need to take a closer look at big technology. We may
take the CERN Large Hadron Collider for an example. First, the general design of the collider is
based on particle physics, especially the collision theory. Without this scientific knowledge
people would never think of building a collider. Second, the detailed design of all the collider
components is also based on science, electro-magnetic field theory for one. The magnetic field is
used to accelerate the particles. Third, when a breakdown of the collider happened in 2008
scientific knowledge again had to be used to investigate the problem and then fix it. We can see
big technology is still based on science in an essential way. And in fact the knowledge used in big
technology has less doubt to be counted as science. One may argue that the knowledge used in
designing the steam engine cannot be counted as science proper. By contrast, the particle collision
theory and the electro-magnetic field theory are science par excellence.

So far we’ve been talking about the role of science in technology from the epistemological
perspective. From this perspective scientific knowledge in the broad sense plays a crucial role in
technology design. From the ontological perspective science is also the foundation of the function
of technology. From this perspective science is not knowledge but laws of nature. The actual
functions of technology, intended or unintended, have their basis in laws of nature. This view
needs little further argument. I mention it here to make the discussion complete.

® Further discussion about engineering science can be found in Boon 2011.
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3.2.3 Instrumental realism

Ihde presents instrumental realism not as an independent theory with a set of clearly stated
claims, but as a general character of a bunch of authors’ philosophy of science. These authors
include Hacking, Ackermann, Dreyfus, Heelan and Thde himself. Although these authors’ views
diverge in a few major aspects, they share some common characteristics. IThde generally
characterizes instrumental realism as follows (Ihde 1991: p. 99):

The focal point at which instrumental realism emerges is the simultaneous

recognition of what I have called the technological embodiment of science,

which occurs through the instruments and within experimental situations; and

of the larger role of praxis and perception through such technologies.
Based on the standard view, science is regarded as a theoretical, prepositional endeavor. So there
exist gaps between theory and reality and between prepositions and facts. And further there is the
realism based on correspondence between the two sides of the gaps. This is called naive realism
and it has been challenged by many philosophers. Instrumental realism has a totally different
starting point. With the emphasis on the technological embodiment of science, science is no
longer treated as a theoretical activity, but a practical one, a praxis with science’s own
technology. From this starting point realism has a totally new meaning. What is real now is not
independent reality or fact, but is mediated through technology. Observation becomes a seeing
through instrument. Since instruments are real, what’s observable through them is also real. Ihde
calls this “the heart of the ‘realism’ of instrumental realism.”(Thde 1991: p. 107)

So far the difference between naive realism and instrumental realism is very clear. They have
quite different interpretations of reality. Another comparison with instrumentalism in philosophy
of science is also illustrating here. Instrumentalism in philosophy of science is closely related to
pragmatism. It regards science as an instrument to explain and predict observable phenomena,
and claims that that’s all it does. So reality has little to do with science. From the view of
instrumentalism, realism is not wrong, but meaningless. The “instrument” in instrumentalism is
said of science, whereas that in instrumental realism is said of technology, particularly science’s
technology. These two views apparently also have different interpretation of reality.

Instrumental realism is based on the phenomenology of the function of technology. When a
technology well functions it creates a lifeworld. In the case of a thermometer we read out the
surrounding temperature on its scale. Mediated through the thermometer as a technology the
scientific property of temperature (average kinetic energy of particles) is observed as numbers on
the scale. According to Thde this could close the gap between the lifeworld and the world of
science. Science’s technology seems to connect the world of science with the lifeworld. The
world of science with all its abstract theoretical entities, especially those subatomic particles,
looks so untouchable, unobservable and mysterious. But with the corresponding technology such
as detectors (Geiger counter, cloud chamber, etc.) the theoretical entities become observable with
the naked eyes. In a sense we may say that science’s technology converts the scientific world into
the lifeworld.

An implicit assumption of instrumental realism seems to be that the lifeworld has the title to
reality and the function of a technology as a practice cannot be false. I grant the first part although
some people would argue against it. The second part is more problematic to me if we again pay
due attention to the design aspect of technology. A technology is designed on the basis of some
scientific knowledge, from the simple quicksilver thermometer to the complicated cloud chamber.
The former is based on the relation between the volume of quicksilver and its temperature, while
the latter is based on the ionizing effect of radiation. Although when a technology well functions
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its scientific foundation retreats into unconsciousness in the user, it’s still there. When we
consider technology as a whole, we cannot keep staying in the aspect of function and pay no
attention to the aspect of design. And if science plays an essential part in the design of
technology, especially science’s technology, then to some extent technology is theory-laden. For
a technology in everyday life, such as a washing machine, whether it works is obvious. If it can
make clothes clean then it works. But it’s not the case with a sophisticated scientific instrument.
The working of such an instrument is normally based on certain theories. Therefore science’s
technology cannot provide a solid ground on which we may put science. In other words, science’s
technology cannot bring more reality to science.

Generally the relationship between technology and science is an interdependent one. This
interdependent relationship can be viewed from the two major aspects of technology, design and
function. From the design perspective technology can be regarded as an applied science in the
broad sense and from the functional perspective scientific activities are performed in the
technological lifeworld. From one perspective technology is on top of science, but from the other
science is on top of technology. Hence we have a circle of reliance here. Based on this general
view, if science’s technology could really close the gap between the lifeworld and the scientific
world, it makes life more scientific rather than moves science closer to life. In the two aspects of
technology design has some priority over function. For one reason, design is prior to function in
terms of time. A technology is always first designed, created and then functions. For another
reason design also has logical priority over function. Design to a large extent determines actual
function, but not the other way around.

We have seen that the relationship between technology and science is intertwined with
technology’s two major aspects. But science doesn’t cover everything in those two aspects.
Beyond science is where other cultural factors come into play. That’s the content of the next two
sections of this chapter.

3.3 Technology as Design

Science in the broad sense aims at discovering the regularities in the phenomena, but technology
needs first to be created. Specifically technology is created following some intentional design.
The designer must have some purpose in mind. And the purpose is function oriented. As we’ve
discussed before (3.1.2), a technology doesn’t have to involve a created artifact, but to put an
existing item into certain use also involves a design, i.e. the way of use. A technology can even be
embodied in an abstract, intangible entity. In this case both the design and functional aspects of
technology are strongly emphasized.

Computer software is a model of such an abstract, intangible entity. The technologies that can be
carried in computer software are abundant and diverse. Software engineering is the process to
produce software products. The analysis of software engineering could reveal various subtleties
in technology. It constitutes a good illustration of the engineering process. So next we take a
closer look at the software engineering cycle. This will provide a good example for us to talk
about the design and functional aspects of technology in details.

3.3.1 An illustration of the engineering process
The software engineering process contains several typical phases. These phases generally go one

after another and then repeat themselves. That’s why they are called cycles. Normal cycles
correspond to releases of a software product, whether they are major releases or minor releases.
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In a special development model, such as the iterative model, there are more than one light weight
cycles (iterations in this case) for a single release. A normal software engineering cycle consists
of the following phases: requirements, design, implementation, testing and maintenance. The
testing phase usually overlaps the implementation and maintenance phases. Also the maintenance
phase of a cycle may overlap the requirements, or even the design phase of the following cycle.

In the requirements phase the product manager figures out the list of requirements for the new
product or the new version of the product, based on market analysis or customers’ direct requests.
A typical requirement for a software product is about a particular function. A function could be
small or big. Another font support in a text editor is a small function, but a grammar check tool is
a big one. A big function is also called a feature in a software product. A list of requirements is
the starting point of software engineering. These small or big functions are the target of later
phases.

With the target functions specified developers can next start the design phase. Software product
design can be divided into two parts: higher level architecture design and lower level component
design. Architecture is the general structure of a software product. A product is divided into
various components in its architecture. The structure is represented in the functional specification
of each of the components and the interactions between the components. On the basis of the
architecture design each of the components is designed. A component of a software product is
also called a module. Although it serves as a part of a whole, it has self-contained functionality
and interacts with other modules only through the interface. Certainly a module could further be
divided into sub-modules. This modularized design follows a typical divide-and-conquer strategy.
It also facilitates division of labor and maintenance.

The implementation is based on the design. With clear functionality and interface specifications
the components could be assigned to different developers to implement. Implementation in
software engineering is actually coding. The platform (operating system, Windows, Unix, etc.)
and the programming language (Java, C/C++/C#, etc.) are two major factors to consider in
coding. Before any code can be written the platform and the language have to be determined.
Then comes the algorithm choice. Algorithm directly influences the product performance
(efficiency). Finally the procedures (the smallest functional units) can be written. When all the
components have been implemented, they are put together to build the whole product. This is
called integration.

The testing phase usually begins in the middle of the implementation phase. Testing is divided
into unit testing and quality assurance. Unit testing is performed by developers and aims at testing
basic functionality. When a component is implemented, its basic functionality needs to conform
to the design. Unit testing is a necessary step toward this goal. The reason why this kind of testing
is called unit testing is that it involves components only. Quality assurance is performed by
dedicated testing team. In quality assurance the software product is tested as a whole, just like
how the customers will see it. Quality assurance is not only an integration testing, but also a
really thorough testing. All aspects of the product and all possible ways of using the product need
to be tested. So quality assurance has to happen after the integration. Once a problem (bug) is
found it needs to be resolved by the developer responsible and retested.

After the product is integrated and thoroughly tested, it can be released to the customers. Then the
software engineering cycle enters the maintenance phase. Even if quality assurance is well
performed before the product release, it’s normal that customers find more bugs in the product in
a real situation. These newly found bugs certainly need to be resolved. This is the central task of
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maintenance. Software product maintenance could take a long time, such as in the case of
Windows XP. Or it may be ended with an improved version.

Normally a software product is improved many times. A major improvement corresponds to a
major release, and a minor improvement corresponds to a minor release. For a new release the
engineering process gets into a new cycle, with the same sequence of phases.

The choice of computer software as an illustrating technology in discussing the elements of
technology is based on not only the fact that the author has first hand experience of it, but also
that computer software prominently demonstrates the most important elements of technology.
First, science (logic and mathematics) is frequently used in software engineering. Second,
software design is the center of the engineering cycle. Design exists not just in the design phase,
but is involved in the implementation phase too. When a piece of hardware is designed it’s
handed to the factory workers to produce. But computer software has to be produced by well
educated engineers. Third, function becomes prominent because computer software doesn’t have
dedicated hardware bearer. A piece of software may be installed on various kinds of hardware.
This separation from material makes function much more salient.

3.3.2 Design factors

Further software engineering demonstrates all kinds of design factors. In the previous section
we’ve seen science plays an important role in the design of technology. But apparently science is
not the only design factor. As we will show various other factors also play a part in software
design. They include usability, economics, aesthetics, even ethics and politics. The analysis of
design factors can help to expose important aspects of the interaction between technology and
culture.

We first start with scientific factors. Science is about causality, space and time, and other natural
properties.” People say science only involves truth, but not value. Yet when science becomes a
factor in technology design it’s endowed with value. In technology design we need to reach some
end through some means. There is always a gap between means and end. Scientific causality just
fills the gap. If there doesn’t exist causality between a means and the intended end, the means
won’t work. Viewed from this perspective the causality involved gains some value, as it’s now
related to a certain purpose. Space also gains value when it’s regarded as a property of a
technology. And the value of space is context dependent. For a house the bigger the better, but for
a portable music player the smaller the better. Efficiency is a valuable time factor, but it again
doesn’t apply to every case. When transportation is the goal, one wants to get from place A to
place B more efficiently. But when sight-seeing is the goal one wants the vehicle to go more
slowly. The cases with other natural properties are similar. In software engineering logic and
mathematics are the major science involved. The logic of the conditionals must be correct in
order for the product to behave as intended. Memory and disk space usage and the processing
efficiency are two of the most important properties of a product. Smaller space usage and higher
efficiency are always preferred. Algorithm is dedicated to the study of the space and time
properties of various programming algorithms.

There doesn’t exist a clear-cut boundary between usability and science. Some usability
considerations are based on Psychology and behavioral science. But from the perspective of
technology design, usability factors can be easily distinguished from scientific factors. While

? Here we only discuss several fundamental scientific factors. Although people also talk about social
engineering, when modern technology is the topic natural science is more relevant and is the focus.
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scientific factors are related to the main function of the technology, usability factors are focused
on the use of the technology by the user. When a technology is originally invented its main
function is the focus. But as it gets mature usability also becomes important, especially under
intense competition. When automobile was invented, people only cared about its ability to
transport. Now convenience to drive is sometimes more important than the functional characters
when people choose a car to buy. Most technologies involve user operations. Certainly computer
software is not an exception. Every software product has a human interface, on which the user
interacts with it. Depending on the function, the interaction can be divided into control and
informing. Control consists of instructions to initiate certain actions and informing is about
providing information, whether it’s the result of the actions or just a status report. Normally
control goes from the user to the product and informing goes in the opposite direction. In a simple
web search interface, a search request is given to the product by the user and then the product
displays search result. But a more complex product has more complicated interactions on its
interface. In such a case a workflow becomes important. A workflow is a sequence of operations.
The design of the product needs to guarantee a smooth workflow. Strictly speaking this has little
to do with science. Pragmatic issues rather than truth are involved here.

The implementation of a technology in most cases happens in an enterprise, and even when it’s
funded outside an enterprise it still needs to happen in some economic environment. The product
is produced by people using necessary material and tools. All these generate costs. So economic
factors are another consideration in technology design. On the one hand the product should be
designed in such a way that the production needs as little labor as possible. On the other hand the
cost of the material or building blocks of the product should be controlled without loss of general
quality of the product, and the tools used should also be as cheap as possible. In software
engineering modularization and open source are two major endeavors toward cost reduction.
Software modularization not only facilitates division of labor, but also greatly improves the
chance of software reuse. When a module is standardized into an API package or a part of library
it can be reused in many products, so that modules with the same functionalities don’t need to be
implemented again and again. The open source movement just makes software reuse much more
widespread. Modularization often happens within the same company. Open source is intended to
break the company barrier. The ideal is that a piece of software implemented by one person may
be used by any other. Open source API packages or libraries have been widely used in small
companies, where cost effectiveness is most important.

Although there is an essential difference between technology and art, aesthetics also plays a role
in technology design. Compared with the scientific factors, the aesthetic factors are also closely
associated with the product itself, but they are independent of the main function. Strictly speaking
aesthetics has little to do with function. But this doesn’t prevent technology designers from trying
hard to make the product look beautiful. Certainly scientific factors have priority over aesthetic
factors. The shape of a car or an aircraft has to follow fluid dynamics first. Then there is little
space for aesthetic design. By contrast, the painting on the vehicle has no bearing on its function.
This can be totally left to aesthetics. In software engineering, a company with sufficient size
usually has dedicated interface designers. They are in charge of creating interface component
graphics and advising on the interface layout. The goal is to make the product interface look
beautiful.

Ethical and political factors come into play when a technology has influence upon interpersonal
relations. A technology is created in a society and also functions in the society. So it has a chance
to have some impact on social relations. Two examples in software engineering should be
sufficient to illustrate the ideas. Microsoft tried to release its main Windows product with bundled
applications such as Internet Explorer and Media Player. This design is not out of any functional
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considerations. The main purpose is to have monopoly of those products. It certainly has ethical
and political bearings. Another example is the so-called “Section 508 Compliance”. It’s about
Section 508 of the American Rehabilitation Act of 1973, as amended in 1998, which requires that
all the electronic and information technology used in the federal government agencies should
have no discrimination on individuals with disabilities. This directly applies to software
interfaces. Whichever company wants to sell its software product to the American federal
government needs to design the interface in such a way that people with disabilities can use it in
full without big hindrances. To some extent this is function related, but the major issue here has
more political flavor.

I worked on software localization for quite some time. Here we need to consider cultural factors
in the common sense of the term. Software localization is the process of turning a software
product developed for one local market (locale) into a product that can be used in another market.
For instance, converting an English version Windows into a German version. Obviously the first
thing to do is to translate all the displayable messages from English into German. But language is
just one part of the conversion. Another thing is about non-linguistic locale specific symbols or
formats, such as the currency symbol, date-time format, number format, time-zone, etc. And
when we convert to a quite different culture, say from Western culture to Asian culture, or
Arabian culture we even need to examine all the graphics and see if they could be offending.

In this context the concept of value sensitive design becomes straightforward. Friedman, Kahn
and Borning define it as follows (Friedman et al. 2002: p. 1):
Value Sensitive Design is a theoretically grounded approach to the design of
technology that accounts for human values in a principled and comprehensive
manner throughout the design process.
They also propose a tripartite methodology to carry out value sensitive design. The tripartite
methodology consists of conceptual, empirical and technical investigations of the value impacts
of a certain technology design. Value sensitive design is directly built on the idea that there are
non-technical, value sensitive factors in technology design.

In this section we take computer software as an illustrating example of technology first to show
vertically the whole process of technology creation and second to show horizontally a
comprehensive set of aspects of technology design. The first subsection emphasizes the central
place of design in technology creation. Requirements or target functions are the starting point of
design and implementation is the realization of design. Testing and maintenance can be regarded
as the guarantee of design realization. The second subsection demonstrates the complexity of
design. Although science plays a pivotal role in technology design, now we can see the statement
that technology is applied science only reflects part of the technology creation. Besides science
there are many other design factors, including usability, economics, aesthetics, ethics, politics and
culture in the common sense. All these belong to the culture concept we are adopting in this part
of the essay, which refers to the artificial world and is said against nature. With all these different
design factors sometimes trade-off is inevitable. But I don’t want to get into details here. For the
general purpose of this essay we’ve already located technology creation in the cultural context.

3.4 Technology as Function
When we say technology is created to serve some purpose, this seems to be too general a
statement. Creation and purpose without careful qualification cover a large area of human

activities. In fact, everything in the artificial world may be said to be created. In a sense even
science is a human creation, as scientific theories themselves don’t originally exist in nature. But
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it’s inappropriate to say that scientific theories are designed by scientists. Design assumes a
sufficient amount of freedom of creation. With the observed phenomena as restriction, the
creation of scientific theories doesn’t have much freedom. At the other extreme there certainly
exists design in art creation. Art creation has the least restriction. It doesn’t need to conform to
reality, it doesn’t follow logic or causality, and it often puts the whole realm of reason aside. In
contrast it lives in the realm of imagination and dreams. Technology design apparently is not like
this. Technology creation has explicit restriction and the restriction is actually its intended or
target function. Besides, technology belongs to the realm of reason. So technology creation is not
as free as art creation. But given the fixed target function (the end) and the causal connection
between means and end, the freedom of technology creation resides in the choice of means.

We can see both the creation and the purpose in technology center on its function. But we need
also to qualify the function of technology. Generally function always involves a relation, an aim,
a what-for. In this sense the function of the bark of a tree is to protect inner tissue and transmit
nutrient from the root to the branches and leaves. But the bark cannot be called a technology. So
the function of technology is more restricted. We may say it’s related to human needs and aims at
meeting the human needs. In other words the function of technology is utility. When we think
further this qualification still doesn’t seem to be sufficient to demarcate technology. Philosophy,
art and religion all have some kind of utility, but these are not technology. Further qualification of
the function of technology needs to be based on the distinction between the material and the
spiritual world. The material world is generally related to human body, whereas the spiritual
world to human mind and soul. The material world includes food, clothes, housing, transportation
and health. The spiritual world includes entertainment, feelings, thought and faith. The spiritual
world normally has its material bearers. These bearers also belong to the material world. If we
restrict the function of technology to material utility, then we seem to have a rather accurate
demarcation. So we have food technology, weaving technology, heating technology,
transportation technology, medical technology, and also music recording technology, book
printing and binding technology. However we don’t have music composing technology, book
writing technology, or even photographing technology or fashion design technology.

On the basis of this qualification of the function of technology we can next investigate some
important aspects of it. The aim is still to reveal the interaction between technology and culture in
the respect of function.

3.4.1 Intended function vs. actual function

Function dominates technology since it’s created. Technology design is already guided by a
certain function. After a technology is created it normally functions in a certain way. However the
way it finally functions doesn’t have to conform to what guides the design. We may call the
former actual function and the latter intended function. The discrepancy between the actual
function and the intended function could take different forms. In the first case the intended
function is just not achieved. The actual function is accordingly non-function or malfunction. In
the second case the intended function is achieved, but the technology is put to a different use, thus
actually has a different function. In the third case the intended function is not achieved, but the
technology ends up with an unexpected different function. In the fourth case the intended
function is achieved, but it’s accompanied with unintended functions. These unintended functions
are side effects. This is not a complete list, but should serve our purpose. We handle each case in
turn in the following paragraphs.

The intended function directly guides the technology design, but between the intended function
and the actual function there are a couple of intermediate nodes. The design could be wrong and
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the implementation could also be wrong. These can both cause function failure. Scientific
knowledge fills the gap between adopted means and the intended function in design, but it could
be false. Sometimes function failure even led to new scientific discovery. Another possibility is
that important real world factors are not taken into account during design. When these factors are
introduced in the real world, they could break the function of the implemented architecture.
Scalability issue in software engineering is a typical case. A flimsily designed web server could
break down when a great number of users start to access it. Even when the design is flawless, the
implementation could still be problematic. Every software product inevitably contains more or
less defects in it. These are implementation mistakes and should be fixed in the maintenance
phase.

Even a successful technology may be put to different use. “Successful” is used in the sense that
its intended function is achieved. The MiniTel example used by Feenberg is also a good example
here. MiniTel was originally designed to transmit data, but ended up to be used as a
communication tool. The evolution history of computers in a few decades better illustrates the
drama of alternative function. Shortly after being primarily used in the Second World War to
decode military messages, computers were used to perform scientific computations. That’s why
they are called “computers.” Then people found that computation was not the only task a
computer could perform. It could also do all kinds of information manipulations, such as sorting
and searching. So the function of information processing was added to computers. Recently with
the popular use of PC’s and the network computers were more and more used for entertainment
and communication. But at the same time both of the computation and information processing
functions were still kept."” We can see alternative function plays an important role in technology
evolution.

The third case is kind of a combination of the first two, with both function failure and alternative
function. Here a technology is designed to achieve an intended function, but it finally fails.
However, different from the first case where the technology turns out to be useless, it finds an
alternative use. Examples for this case are not rare in the industry. The so-called “failed products”
often are sold to serve a different function than its intended one. As this is a combination case we
don’t need to spend the same amount of space to discuss it.

The case where intended and unintended functions coexist seems to be the most common. Many
technologies have unintended side effects besides the main intended function. Flu medicine
makes people drowsy. Cars pollute the air and create noise. Hydraulic dams disturb the
ecosystems. Even a piece of application software could cause side effects in the system. Side
effects could be desirable or undesirable. In most cases they are undesirable. In those cases side
effects are part of the price we have to pay for the intended function. When side effects become
well-known certainly they may be taken into account in the design. In such a design the target
functions are complicated. Besides the main function reducing side effects is also an integral part.
Electric cars are the result of such a design.

From the cases of the discrepancy between the intended and the actual functions of technology
we may draw a couple of philosophical conclusions. First, while scientific knowledge is used in
technology design to fill the gap between means and end (the intended function), scientific
(natural) laws determine the actual function. The discrepancy between the intended and the actual
functions could reveal the falsehood of certain scientific knowledge. Second, the actual function
of technology is realized in a cultural context. Alternative function shows how the context shapes

' For a detailed discussion of the history of information technology cf. 12.1.
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the actual function. Certainly the alternative function must also have its scientific foundation, but
the actual realization (choice) of the function is still based on the cultural context.

3.4.2 Technological lifeworld

When a technology well functions, it becomes part of human life. Since human beings started to
use tools, the human-world relation has been shaped by different kinds of technologies. So human
life is essentially under the influence of technology. If we can say tool using is a fundamental
character of human beings, then we may say human life is a technological life.

Ihde carries out a very interesting analysis of the mediation of technology in the human-world
relation in his “phenomenology of technics.” The general intentionality relation involved may be
formatted as follows: Human-technology-world. Here technology stands in between human and
the world and mediates their relations. What’s more interesting is not this general format, but
three of its variants. The first variant is called embodiment relation, in which a technology
essentially functions as a part of the human body. The second variant is hermeneutic relation,
where a technology essentially functions as a symbol of the world. The third variant can be
regarded as derived from the second. In this case a technology shades out the world and functions
as if having its own life. So the technology itself becomes the other. Therefore this variant is
called alterity relation.

The embodiment relation has abundant examples, from the blind man’s cane, through glasses
and hearing aid, to even a car. When a blind man uses a cane to walk, the cane helps him
experience the road situation ahead, road surface, obstacles etc. When the cane well functions, it
retreats into unconsciousness and becomes a sense organ of the blind man, like eyes of an
ordinary man. In this sense the cane functions as a body part. The subject-object boundary should
be drawn between the cane and the world, not between the man and the cane. The case of glasses
and hearing aid is a little different. They are both corrections of existing senses, vision and
hearing, respectively. When they well functions they also retreats into unconsciousness.
Telescope and microscope are similar. The difference is that they are extensions of an existing
sense instead of corrections. A car is more complicated. Its main function is to provide mobility.
When one’s driving becomes skillful, the car also retreats into unconsciousness. She may steer,
speed up and slow down at will. She can control mobility just like through the limbs directly.
Experienced drivers can even use the brake to test the slipperiness of the road surface. Generally
a car functions like an extension of the limbs, with both mobile and sensory abilities. But all these
examples share a common character: a technology functions essentially as a part of the human
body. So the general intentionality relation may be revised into the following format:
(Human-Technology) — World
The hyphen “-” is a connector. The arrow “—” represents an intentionality projection, and so it
also indicates the subject-object boundary.

The hermeneutic relation mostly resides in measuring, detecting and scanning instruments.
Quicksilver thermometer is a simple example. A thermometer measures temperature, but the
temperature is read out from the scale. The difference between the embodiment and the
hermeneutic relations lies in whether the observation and the object are isomorphic. The
embodiment relation corresponds to an isomorphic relation between the observation and the
object, but the case with the hermeneutic relation is the opposite. Obviously numbers on the scale
and the temperature are not isomorphic. Another example is radar. A fleet of aircrafts is
represented as a dot on the radar screen. There is correspondence between the air space and the
radar screen, but they are not isomorphic either. The ultrasonic scanner is a third technology that
demonstrates the hermeneutic relation. In these examples the users see the world (the surrounding
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temperature, the aircrafts in the air space or the tissue in the body) through the interface of the
corresponding instrument (the scale, the radar screen or the computer screen). In this case the
technology and the world are closely connected. The intentionality projection is from human to
the technology. So we have the following format:

Human — (Technology-World)
Here the technology is a symbol of the world, just like a word is a symbol of an object, a property
or relations in the world.

The alterity relation as Ihde discusses it, is not as clear as the two relations above. He talks
about a word processor having its characters and a robot’s senses. His format suggests that in
alterity relation technology becomes independent of the world and seems to have its own life. So
technology actually becomes the other. The alterity relation is depicted in this format:

Human — Technology-(-World)
I cite Thde’s own explanation. “I have placed the parentheses thusly to indicate that in alterity
relations there may be, but need not be, a relation through the technology to the world (although it
might well be expected that the usefulness of any technology will necessarily entail just such a
referentiality). The world, in this case, may remain context and background, and the technology
may emerge as the foreground and focal quasi-other with which I momentarily engage.” (Ihde
1990: p. 107)

In my opinion mediation is just one general type of technology function. In other words,
technology doesn’t have to stand between human and the world. It may well function as part of
the world. Just think about a modern apartment, with its electric lights, air conditioning and
heating, and all kinds of appliances, stoves, the refrigerator, the washing machine, etc. None of
the technologies listed mediates between human and the world. They all stand on their own and
people living in the apartment interact with them. Artificial light has the same phenomenological
status as natural light, and the difference only lies in the fact that it’s controllable. Air
conditioning and heating adjust the room air temperature. They don’t stand between human and
the air. Most of the appliances meet a life need, but they don’t function like glasses or the
thermometer. Stoves, the refrigerator and the washing machine act on life material (food and
clothes), but again they don’t stand in between. People interact with life material directly, and
also with these appliances directly. In this way these appliances with different technologies add to
the original world and become a part of the new world. We may similarly format this relation as
follows:

Human — Technology (World)
Here the arrow has the same meaning, but the parentheses are used as a way of explanation.
Basically it says that the intentionality relation happens between human and the technology,
where technology in fact becomes (part of) the world.

The direct relation in technology function is not meant to replace the mediating relation, but it’s a
significant complement. If we consider technology as a whole, only a small part involves
mediating relation. Most technologies interact with human beings by themselves. However in
both types of relations technology constitutes an important part of the human lifeworld. We may
call this technology related lifeworld technological lifeworld. In the broad sense of technology
human lifeworld is more or less a technological lifeworld. Most animals just live by instinct.
Human beings got out of the animal kingdom by using tools. In the broad sense any tool can be
counted as a technology. Even a stone knife is a creation although that piece of stone is taken
directly from nature. The creation lies in the way how it’s operated. And a stone knife definitely
serves a human purpose. Nature still takes a great part in an agricultural life. By contrast, in a
modern life technology dominates. So the modern lifeworld is much more technological.
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The analysis of the actual technology function compared with the intended function reveals how
science and culture determines or influences the function of technology. The analysis of the
technological lifeworld on the other hand shows how technology can have an impact upon
science and culture, as scientific and cultural activities all take place in the lifeworld. This is
apparently a co-constructive relation.

Based on the analysis of the elements of technology, this is the general picture we get at the end
of this chapter: Science, design and function are the three major elements of technology.
Scientific knowledge is used in the design and scientific laws determine the actual function. The
intended function guides the design. Besides science there are also a bunch of other factors being
taken into account in the design. The actual function is finally realized in a cultural context. It
may deviate from the intended function due to design or implementation failure or alternative use.
Unintended side effects often accompany the intended function. Once technology well functions
it constitutes part of the lifeworld, in which science and culture act. With this picture in mind we
can take a closer look at some influential theories about the relationship between technology and
culture.
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4. Traditional Theories

The subject of this part is the relationship between technology and culture. We’ve said that the
culture concept adopted in this part is equivalent to the artificial world. But under this concept
technology apparently belongs to culture, so when we talk about the relationship between
technology and culture we are actually considering the relations between technology and other
parts of culture. In the analysis of technology in the previous chapter we to some extent
demonstrated the complexity of the general relationship. But the focus there is technology.
Technology is kind of put under the microscope and the relations with other parts of culture are
reflected in the three major elements of technology. From now on we step back and have the
whole culture in our view. This allows us to see the relations directly. However, this is not a
change of subject. With the anatomy of technology in mind the relations between technology and
culture can be more easily understood.

Normally when people talk about the relationship between technology and culture, they always
put science together with technology on the same side. So the relationship ends up being one
between science-technology and culture. But as we showed in the previous chapter there are
essential differences between science and technology. In a sense technology stands in the middle
of science and art. It has the creation side of art, but at the same time the restriction side of
science. On the other hand, since technology contains scientific element as an important part,
putting science and technology together is also justified. Further justification can be found when
we take a wider view including the relationship between nature and culture. Science and
technology lie near the boundary between nature and culture. They in a certain sense are the
interface between the two general realms. They represent the natural restraint of culture and the
cultural impact upon nature. The relations involved may be preliminarily depicted in the
following schema:

Il

Nature <11 Science €-> Technology <I|-> Other Parts

Il Culture
The double bars “II” represent a major boundary between nature and culture. The single bar “I”
indicates a minor boundary within the realm of culture. The double arrows “<—>” stand for a
bidirectional relation. The first relation is the subject of philosophy of science. The second
relation has been discussed in the previous chapter. The third relation will be further discussed in
the next two chapters.

In the above schema technology is put in the middle of science and other parts of culture. The two
ends constitute the opposite poles in terms of value involved. Value is based on free choice and
goal. There can be value only if there is free choice or goal.'' Nature is governed by blind causal
laws, so there can be neither goal nor free choice in it.'” Therefore there can be no value in natural
processes. Science is mostly directly concerned with natural laws, so the standard view about
science is that it’s also independent of value. This standard view was challenged recently, but the
natural restraint on science is a fact that cannot be denied. Scientific activities may be value-
laden, even scientific theories may be influenced by pragmatic factors, but empirical evidence

" The value concept adopted here has medium denotation. It refers not only to ethical values, but also
aesthetic, religious values and more. The value of a person is based on free will. The value of a thing is
based on a goal or purpose. The value that is just based on a function, such as in the case that wings are
good for flight, is excluded.

"2 This is based on the notion of a spontaneous nature. Supernaturalism is not shared in this essay.
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and mathematics are still the dominating elements in science, and these are value-neutral. By
contrast the other parts of culture are value-laden. In those parts people’s needs, emotions and
desires are involved and people’s activities have more freedom.

Major theories in philosophy of technology are concerned with the relationship between
technology and culture. But they are all based on some general assumption about technology and
the value-ladenness of technology is a very important one. This assumption has direct influence
upon the relationship between technology and culture. Some theories assume or claim that
technology is value-neutral, whereas others assume or claim that it’s value-laden. Based on the
discussion above, it boils down to where to put the minor boundary bar in the schema. By putting
the boundary that way one actually supposes that technology is value-neutral. In the discussion of
this part major theories in philosophy of technology are grouped according to this assumption. It
coincides with the historical grouping. Traditional theories which assume the value-neutrality of
technology are discussed in this chapter and contemporary theories which assume the value-
ladenness of technology will be discussed in the next. For each theory I try to identify its
foundation in the anatomy of technology. The general view is that each theory captures an
important aspect of technology, but when excessively generalized it becomes inevitably biased.
The relationship between technology and culture is really complicated, as the analysis of
technology has preliminarily shown.

4.1 The Value-Neutrality of Technology

Before we get into the two predominant traditional theories of technology, their common
assumption, the value-neutrality of technology, will be examined first in this section. With the
recent revelation of the culture-ladenness of technology, the general claim that technology is
value-neutral can no longer hold. However, we should not move to the other extreme and deny all
the autonomy of technology. Generally the relationship between technology and culture is a co-
constructive one. Culture shapes technology development, but technology also influences culture.
The latter part of the relationship requires us to defend a partial neutrality of technology. With the
analysis of technology we can further base the partial neutrality on the scientific element of
technology. The scientific element grants technology certain amount of autonomy and enables it
to influence culture. A discussion about the relation between science and value helps elaborate
this idea.

4.1.1 Science and value

Traditionally science was deemed as accumulative, rational, objective, pure and detached. This
standard view was first seriously challenged by Kuhn’s historicism, in which science was studied
from the historical perspective. Through the historical study of scientific revolutions Kuhn
reveals that scientific development is not accumulative as the logical-empiricist view assumes.
Instead paradigm shifts happen in scientific development, in which observations are influenced.
This so-called theory-ladenness of observation is a direct challenge to the objectivity of science.
But to this point value has still not been introduced into science. There is an essential difference
between theory-ladenness and value-ladenness. Scientists in fact don’t have much choice in
paradigm shift. When more and more evidence points toward a new paradigm, a paradigm shift is
inevitable." To say observation is influenced by theory doesn’t mean observation is influenced

'3 This is said from the perspective of scientific community. From the perspective of individual scientist she
may align herself with either the old or the new paradigm, but again this is not based on value sensitive
considerations.
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by value. Even the pragmatism in theory building doesn’t involve value in the strict sense.
Although the simplicity principle carries certain value with it (simple is useful, simple is
beautiful), again under the simplicity principle scientists don’t have much choice. This is a
principle every scientist would follow. And there is common standard of simplicity.

Value is introduced into science in the sociological study of science. Here scientific activities are
moved away from the Ivory Tower and put in the real-world social context. Now people clearly
see that scientists are not emotionless, disinterested saints. Instead they also have love and hatred,
they also need to earn a living, and they are also eager for fame. And this sometimes does
influence their professional activities. As scientific research turns into more and more organized
group activities, its sociological characters become more and more prominent. Scientific research
can no longer be carried out by a single person with simple instruments. When many people are
involved in the same project the organization itself shows many social characteristics. When big
funding is necessary the research has to be carried out in a larger economic-political context.
Under these circumstances value definitely comes into play. In the recent Science Wars social
constructivism, post-modernism, environmentalism, feminism and multi-culturalism all launched
attacks on science. Science was damned as a racist, sexist and rapist endeavor that is influenced
by many social factors and offers a world narrative without any special status, even no better than
a fiction.'* All these attacks primarily target at the social characteristics of scientific activities.
Here is the place where value plays an important role. And it’s also the place where the attacks
bear force.

However, there is a fundamental difference between scientific theories and scientific activities.
Given the value involved in scientific activities we still have good reasons to defend the neutrality
of scientific theories. Although scientific theories are created in activities that involve all kinds of
value, the theories themselves have restrictions that are independent of value. Specifically
scientific theories are restricted by mathematics and empirical evidence, both of which are
universal. Mathematical proofs should be understood by all people in the related field and
empirical evidence should be verifiable cross labs. Hence personal interests, emotions and
preferences have little chance to take effect in setting up the theories and having them accepted
by the scientific community. And scientific theories are what science is essentially about. In this
sense we can say neutrality is a dominating character of science. It should be pointed out here that
the neutrality claim doesn’t require commitment to realism. A theory doesn’t need to be real in
order to be value-neutral.

This leads us to the third theory of science we need to consider. It is Janich’s cultural
constructivism."” His basic observation in this respect is that science comes out of lifeworld
practice. In a hunter-gatherer society the science of distance measurement could be developed,
but not geometry, which is the science of area measurement. Geometry is only possible in an
agriculture society, where land measurement becomes necessary. Two theses are drawn from this
basic observation. First, scientific concepts, such as distance and area, don’t exist in nature for
humans to discover. Instead they are invented based on lifeworld practice. Second, scientific
knowledge is not pure and disinterested. They clearly serve human purposes. Compared with
historicism and the sociological study of science, cultural constructivism makes a more serious
challenge to the neutrality of science. Historicism challenges the objectivity of observation

'* Gross and Levitt’s book (Gross & Levitt 1998) contains comprehensive discussion about all the major
attacks, and their counter-attacks.

131 call Janich’s theory “cultural constructivism” in order to distinguish it from social constructivism of
science. The latter’s focus is on the social characteristics of scientific activities, whereas the former is
primarily concerned with the cultural foundation of science.
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through disclosing its theory-ladenness, but value still doesn’t play a role in observation. The
sociological study of science reveals the value-ladenness of scientific activities, but it has
difficulty in going from the value-ladenness of scientific activities to that of scientific theories. In
contrast, cultural constructivism seems to claim that scientific theories are shaped by culture.

We need to take a closer look at the theory. The first thesis above goes directly against realism,
which holds that scientific theories are about reality. Realism implies the value-neutrality of
science, but not the other way around. If scientific theories are about reality of nature, then they
must be value-neutral. Yet, if scientific theories are invented as cultural constructivism claims,
they could still be value-neutral. I show this through examining the second thesis above. It’s an
undeniable fact that science is developed to serve some human purpose. Anyways science is a
human endeavor. However, lifeworld practice only provides general motivation and background.
Agriculture fostered geometry, but geometry was not particularly determined by agriculture. It
can be applied to many other fields. Janich talks about the notion of high-stylization
(Hochstilisierung). He maintains that to become science lifeworld practice has to be high-stylized.
He describes high-stylization in this way (Janich 1997: p. 26, author’s translation):

Going from the example of measuring art the high-stylization of lifeworld

practice to science is now generally understood as this, terminologies with

universal concepts are developed and proved action rules are converted into

explicitly described and as practical identified methods.
We can see universality is an essential feature of high-stylization. The language of science must
be “theory capable.” Scientific terminology should consist of “a coherent and consistent concept
system.” This requirement excludes the influence of value factors. With the universality
requirement not all lifeworld practice can be high-stylized. Moral and art practices are good
examples. If we make this distinction in lifeworld practice then cultural constructivism in fact is
not incompatible with the value-neutrality of science. Generally we can say, science is based on
the value-neutral part of lifeworld practice. Scientific theories are constructed, but they are
constructed according to value-neutral principles.

I’ve tried to briefly defend the value-neutrality of science against historicism, the sociological
study of science and cultural constructivism. Defending the value-neutrality of science doesn’t
contradict denying its universal scope. The analytical and empirical method of science only works
for a limited set of phenomena, but within this limited scope science has universal rules and
restrictions to follow. These rules and restrictions give value no space to play. Looked from the
view that value constitutes an essential part of human life the value-neutrality of science just
implies its limitation rather than universality."®

4.1.2 The scientific element of technology is value-neutral

Now we move to technology. The analysis of technology in the previous chapter has
demonstrated that technology is a very different endeavor than science. They have different
starting points and also different targets. Science starts with phenomena in the world'’ and targets
at theories'® that can interpret them. By contrast technology starts with design and targets at
functions that can meet certain needs. However, science and technology are closely related. On
the one hand science has to use technology to build instruments in its experiments. On the other

' For further discussion of the limitation of science cf. 8.1.

' The scientific world has to be extended beyond the traditional human-independent “outside” world. So
here the phenomena include human generated phenomena and the world includes artificial world. Some
authors have pointed out the prejudice of traditional philosophy of science in this respect. Cf. Schummer
1997.

'8 And the theories don’t have to be universal theories, like the fundamental physical theories.
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hand science plays important roles in both the design and function of technology.'® Through this
close relationship the neutrality of science is transferred to technology.

Hence we may look at the neutrality of technology from both the design and the functional
perspectives. In the full set of design factors science seems to only take a single slot among many
others, but the importance is not divided evenly among the factors. Any of the usability,
economic, aesthetic, ethical and political factors could be ignored without essential loss of the
technology. But if we take away the scientific factor there won’t be the technology in
consideration. We said scientific knowledge fills the gap between the means and the intended
function in technology design. Obviously without this gap filled the intended function cannot be
achieved. Therefore science is an essential design factor. There is value involved in other design
factors, but not in this essential one. So we can say in this respect the design of technology is
neutral. The case with the function of technology is similar. Whereas scientific knowledge plays a
deciding role in the design of technology, scientific laws play a deciding role in the function.
When a technology is created it functions in the real world, but primarily the material world. And
scientific laws govern the material world. So the actual function of technology has to conform to
scientific laws. This is true even when a technology is put to a different use. A different use is
possible only when scientific laws allow it. A hammer can be used as a door stopper, but not as a
float.

Due to the prominent scientific element in technology, traditional theories of technology often
talk about science and technology together and assume the neutrality of technology. Only recently
did people pay much attention to the culture-ladenness. Although we don’t want to generalize the
neutrality character of technology, it definitely has a solid foundation. The two theories we will
discuss in this chapter both assume the neutrality of technology, but with this shared assumption
they hold quite different views about the relationship between technology and culture. In a sense
we could even say they are just opposites, with one emphasizing the dependence of technology on
culture and the other the dependence of culture on technology.

4.2 Technological Determinism

Technological determinism has a short history. In traditional society technology never had a
chance to dominate, even in the case where technology was well developed. In the traditional
value system technology didn’t occupy a central place. This might be a major reason why
technology had developed relatively slowly in the traditional society. Things have been different
since the Industrial Revolution. Technology more and more became the driving force of social
development. Inventions after inventions in a short period of time had greatly changed all aspects
of human life. At the end of the 19™ century people became so optimistic about technology that
they believed technology was the only path to progress and happiness. However, only two
decades later that dominant optimism turned into pessimism. People witnessed that the same
technology which had improved human life on an unprecedented scale was used to slaughter
humans also on an unprecedented scale. The ensuing Great Depression and another major war
made the situation even gloomier. Although the general mood turned from optimism into
pessimism, the general view about the status of technology didn’t change.

' On the basis of the close relationship the traditional notion of the boundary between science and
technology has been outdated. For one thing there is no clear-cut boundary between the two human
endeavors. Scientists are not disinterested saints living in the ivory tower. Engineers don’t disregard theory
building either. The two endeavors are interwoven and penetrate each other. Despite this fact conceptually
distinguishing the two is still very important.
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Technological determinism holds that technology is neutral and autonomous, and to a large extent
determines human life. Marx is the classical proponent. His historical materialism is embodied in
the famous statement “The hand mill gives you society with the feudal lord; the steam-mill,
society with the industrial capitalist.” Marx divides the human society into three major parts: the
productive forces, the relations of production and the superstructure. The productive forces
represent the capability of production. Technology is apparently a major component of them. The
relations of production refer to the economic relations among the parties involved in the
production. In the capitalist economy capitalists and workers are the major parties involved. The
productive forces and the relations of production combined constitute the mode of production.
This generally covers the economic realm of the society. The mode of production is called the
economic foundation, on top of which the superstructure of the society rests. The superstructure
then includes the political and the cultural realms of the society. In Marx’s picture there are two
levels of determining relations: the productive forces determine the relations of production and
the mode of production (the economic foundation) determines the superstructure. That famous
statement only illustrates the first determining relation. All in all technology is put at the bottom
of the architecture. So this is a standard form of technological determinism.

To many Marx’s determinism appears too simplistic. We can list straightforward
counterexamples against the first level of determination, let alone the second level, which is more
complicated. Industrialization was in fact performed in the socialist society of the Soviet Union.
The deduction from steam-mill to capitalism apparently doesn’t hold. This prompts defenders to
construct different kinds of soft determinism. Heilbroner brings up several interesting revisions.
The first revision is to reduce the determining range. Instead of claiming that technology
determines the relations of production, he only states that technology determines the composition
of the labor force and the hierarchical organization of work. So he corrects, “Had Marx written
that the steam-mill gives you society with the industrial manager, he would have been closer to
the truth.” (Heilbroner 1967: p. 341) The other two revisions are to admit the social and historical
context of technology development. For one, “The general level of technology may follow an
independently determined sequential path, but its areas of application certainly reflect social
influences.” (ibid.: p. 343) Here the level or capacity of technology is distinguished from its
application. Finally technological determinism is even put in a particular historical context, where
capitalism, the market system and modern science all play important roles. To cite Heilbroner
again, “Technological determinism is thus peculiarly a problem of a certain historic epoch —
specifically that of high capitalism and low socialism — in which the forces of technical change
have been unleashed, but when the agencies for the control or guidance of technology are still
rudimentary.” (ibid.: p. 345)

This revised soft form of technological determinism obviously is more convincing. But I would
further soften it in some respect. I would argue that even the general level of technology doesn’t
follow an independently determined sequential path. The actual path A>B->C could turn out to
be A>B1->D. In other words the actual path is not determined by technology itself. Technology
only determines the possible order, but not the actual sequence. Nonetheless the determination of
technology is an undeniable fact. So next we do some analysis of its foundation.

4.2.1 The foundation of determination
The determination of technology obviously is related to its neutrality. Certainly a thing doesn’t
need to be neutral or independent in order to be a determinant. But neutrality enhances

determination. This again points to the scientific element of technology. The science involved in
the design and function of technology makes its development follow some kind of internal logic.
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This logic enforces a certain order of development. The invention of later technologies has to
happen on the basis of some previous ones. For instance, the invention of the steam engine is
impossible without advanced iron casting technology, and the invention of the airplane is
impossible without the invention of the internal combustion engine. Every invention creates a
new potential. A set of things could be built on top of it. This potential set is still based on logic
and science. However potentiality is not reality. On a certain level of technology what’s possible
next is determined by science and the internal logic of technology, but what’s actually realized is
not determined by technology itself. In this case other factors play a role. We can see science and
internal logic even cannot determine the actual sequence of technology’s own development. In
other words, technology has autonomy, but this autonomy is partial.

Neutrality, independence and autonomy certainly add to the power of determination, but the
foundation of technology’s determination on culture needs to be found mainly in the realm of
culture. Marx’s thesis that the economic foundation determines the superstructure to some extent
reflects a truth in the cultural realm. A simple fact is that humans have to satisfy physical needs
first and then get involved in spiritual activities. In this sense material life has priority over
spiritual life. Every significant natural disaster (earthquake, flood, famine, pandemic etc.) always
has a big impact on material life first and then influences the social and spiritual lives. For
instance, Black Death once wiped out over half of the population in Europe. This definitely had
greatly changed the social structure and religious life. Material life also provides the background
on which human relations and ideologies may develop. Transportation and communicate are good
examples in this respect. Modern transportation (with train, automobile and airplane) and
communication (with telegraphy, telephone, radio, TV and the internet) have greatly expanded
the lifeworld and reduced the distance. So a community is no longer based on a village or a town.
People from different corners of the globe may interact with one another on a daily basis. In this
new life scope new relations among people are formed and new thoughts and feelings are
inspired. In this way material life also creates potentials and conditions. Without the modern
transportation and communication the lifeworld is restricted to a local area, and as a result the
modern human relations and world outlook is impossible. But again the possibilities on the basis
of a certain set of conditions are many. An actual realization is beyond the scope of the
determination of material life.

The determination of material life in human relations and spiritual life demonstrates the natural
restrictions of culture. Culture exists in nature and is limited by it. Material life is the overlap
between nature and culture. On the one hand material life has to follow natural laws and on the
other hand it’s to a large extent shaped by culture. This is the general frame in which technology
comes into play. Technology is the major way through which culture shapes material life and in
doing that it has to follow natural restrictions. Therefore the determination of material life is the
major foundation of the determination of technology. Modern technology has dramatically
improved material life and in turn greatly influenced other parts of culture. In this sense
technology determines culture. Besides, following natural restrictions (scientific laws) makes
technology autonomous to some extent. That gives the impression that technology was an
independent determining power.

4.2.2 Determinism as the common ground of both utopia and dystopia

Technological determinism captures the scientific element of technology as the dominating
aspect. The way technology determines human life is mostly through its scientific element. The
steam-mill is different from the hand mill mostly because it provides much more power much
more efficiently. In this particular case, physics counts. Certainly in most technologies the
advancement doesn’t lie in straightforward physical properties. An obvious example is the
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writing technology. The writing technology has gone through at least four stages: the carving
knife, the brush or pen, the typewriter and the word processor. Originally characters were carved
on wood or bamboo bars. Then people wrote on cloth or paper with a brush or pen. Typewriters
were mostly used in writing Western languages. Word processors were the most recent invention.
The advancement in writing technology resides not only in the convenience of the writing itself,
but also in the convenience of editing. Thde points out that this advancement has greatly
influenced people’s writing habit, even style. With paper and pen people tend to think carefully
before they start to write, because the revision of one sentence may mean rewriting the whole
page. In this case the editing happens mostly in the mind. On the contrary, with a word processor
people can write spontaneously and then do the editing. Some even claim now the text becomes a
malleable existence under endless change. IThde doesn’t claim that the writing technology
determines the writing style. But a new technology does create certain new inclinations on the
single-user level, and when projected to the large-scale social level some definite patterns are
predictable.

While admitting that technological determinism captures some important aspects of the
relationship between technology and culture, I have to point out its crucial problem is that it
generalizes technology’s determination. The generalization happens in two respects: the
exaggeration of technology’s autonomy and the exaggeration of technology’s determining scope.
Both are related to the scientific element of technology. So the exaggeration in these two respects
boils down to the exaggeration of the scientific element. Granted science plays a dominating role
in both the design and the function of technology, but science is not all that matters in either the
design or the function. We’ve clearly shown this in the analysis of technology. And in the next
chapter we will discuss some representing theories that emphasize this aspect. When technology
is characterized solely with science, it first becomes completely autonomous, because in this case
it’s only restricted by scientific laws and so develops with its own logic. This together with
scientism, which holds that the scientific method could discover the regularities and laws in all
the phenomena, then leads to the idea that technology determines all aspects of human life. With
these two respects combined, technology is regarded as an autonomous power that has full scale
determining force. This is the central claim of technological determinism.

Technological determinism first was associated with the utopian view which grew out of the
impact of the Industrial Revolution and culminated at the end of the 19" century. The historical
fact in the 19" century Western Europe was that technological advancement fundamentally
changed personal and social lives. Modern technology greatly lifted people’s material living
standard and brought about a new world outlook. Many people believed that technology was
equivalent to progress and it’s the only path leading to prosperity. A utopia was waiting for
people in the near future. Technological determinism apparently lies at the foundation of the
utopian belief. The main assumption of the utopian belief is that technology can solve all the
problems in human life. Even today this is still an influential idea among people, because new
technologies keep being invented and lifting people’s living standard. As long as this situation
remains the same, there are always people who would extrapolate and advocate technological
determinism, one form or another. At the moment there are even people who claim that
nanotechnology could cure all the diseases in several decades.

It’s a little ironic that the same thought could be behind a directly opposite view. With the
outbreak of the two World Wars the utopian view of the 19" century turned into dystopian. Now
technology was identified with destruction, instead of progress. People suddenly came to the idea
that all the modern malaise was caused by modern technology. Different kinds of nostalgia for the
past golden age were direct results. This dystopian view about technology is still based on
technological determinism, because it still assumes that technology determines all aspects of life.

76



The difference from the utopian view lies in the different view of life. While the utopian view
sees a bright and progressive life, the dystopian view sees a gloomy and retrogressive life. But
both find the final cause in modern technology. In the dystopian view technology is still
autonomous and determinative. But substantivism goes a step further. Technological determinism
holds that technology is neutral. By contrast substantivism claims that technology provides the
framework of modern culture and all aspects of cultural life are shaped by modern technology. In
this sense technology is no longer a determining power standing outside of culture, but becomes
the core of culture. Obviously the dystopian view is also still influential in the current age. It’s
just that the destruction of wars is replaced with resource shortage, pollution and climatic change.

Therefore in the post-war era the utopian and dystopian views coexist with each other and
constitute the opposite poles in technology evaluation. While one side emphasizes the benefits
that technology brings to mankind, the other focuses on damage, harm and even degradation. For
many this becomes a dilemma situation. The dilemma is that, one either embraces modern
technology and accepts all the negative effects of it, or abandons modern technology and forfeits
all the benefits of it. However, as we discussed above, both the utopian and dystopian views are
based on technological determinism. If we refute this theory, both the utopia and the dystopia of
technology disappear. And the dilemma goes away with them. That’s just what I shall argue in
Part III. In order to have a complete theory of my own I need next to consider another popular
one.

4.3 Common Sense Instrumentalism

Common sense instrumentalism is the oldest theory of technology. It’s so straightforward that we
may say it’s sheer common sense. But when we say common sense here we must add a historical
qualification. It’s not common sense in all the historical periods, but only in the premodern age.
It’s common sense when the technological evolution was slow and the change of life caused by
technological advancement was not dramatic. Under these circumstances a technology is regarded
just as a tool, created by humans to serve a function in human life. A hammer is just a tool to hit
some object. A pair of scissors is a tool to cut something. A more complicated weaving machine
is just a tool to weave cloth. Certainly all tools make human life easier and that’s actually the
essential character of a tool. But besides that a tool can have no other meaning for life. In a
premodern society life and culture constituted a system that followed its own values and
principles. Technologies were just separate objects that fit into this system. They were also
purposely created to fit into certain slots.

Like technological determinism, common sense instrumentalism also regards technology as
neutral. That is to say technology’s value is only represented in its function. But at the same time
common sense instrumentalism holds technology is human-controllable and used as an
instrument to serve human needs. Hence the name instrumentalism. In this respect
instrumentalism is just the opposite of determinism. Another difference is that autonomy doesn’t
make much sense for instrumentalism. An instrument is created to serve a certain function, so it
cannot be autonomous.

4.3.1 The foundation of instrumentation
Common sense instrumentalism denies the autonomy of technology, so its interpretation of

neutrality is different from technological determinism. For determinism technology is neutral
because it has its own logic. For instrumentalism technology is neutral because it has no other

77



influence other than its function. All in all the foundation of instrumentation cannot be found in
the scientific element of technology. We have to look into the other two elements.

An instrument or a tool is a means. For every means there exists an end. To argue that technology
is an instrument one first has to show the corresponding end. This is not a difficult task. In fact,
any successful technology starts with certain human need and ends up with some satisfied need.
The satisfaction of certain human need is the end of a technology. Or to say it in a different way,
technology is a means to satisfy certain human need. This is the function of a technology. In the
analysis of technology we’ve seen, a technology is created with a design process, and an intended
function stands in the center of the design. When the technology is created, some actual function
is implemented. It’s possible that the actual function deviates from the intended function. But in
any case a function is involved. And this provides sufficient ground to regard technology as an
instrument.

Controllability is another central claim of instrumentalism. For instrumentalism a technology is
not just an instrument, but also controllable. The foundation of controllability apparently lies in
the design element of technology. A technology is created with a purposive design. So the design
is under direct human control. As we discussed before, the actual function of a technology
doesn’t match its design all the time. But the actual function converges on the design in most
cases, with either the unexpected function fixed, or the design adjusted. This is clearly illustrated
in a software development cycle. First we make the list of requirements, and then we design
according to the requirements. As the design is implemented (coded), we find bugs in the code,
and then we fix the bugs. Sometimes we have to adjust the design if we find some aspect of it
inappropriate during implementation. In this sense the function of technology is also human-
controllable.

As the oldest theory of technology common sense instrumentalism captures some basic aspects of
technology. It emphasizes the human freedom in technology design. Although the design has to
be based on logic and science, it is at the same time driven by some human purpose. The design
process is not just intentional, but has a space of freedom. Logic and science demarcates a scope
of possibility, but within the scope there are different choices. Very often we have multiple
designs to serve the same purpose. The control of technology is based on this freedom. As
technology gets much more powerful in the Modern Age people tend to lose sight of this basic
aspect.

4.3.2 The problem with common sense instrumentalism

With the advantages of common sense instrumentalism also come its shortcomings. It grasps the
important basic aspects of technology, but at the same time oversimplifies the situation. This
oversimplification results from a limited view of technological and social development. As we
mentioned above, in the premodern time both technology and society developed slowly. In the
life span of most people technology and society looked close to static. In this general picture a
technology seemed to be just an instrument created to satisfy some human need. The great
influence of technology upon human life can only be seen more clearly in a more dynamic
picture. This dynamic picture is reached in two ways. As the Modern Age got mature both
technology and society became more and more dynamic. Inventions were made one after another
and human life changed day and night. Now people could see the interaction between technology
and society more dramatically. Given the 19" century history of Western Europe, technological
determinism would be closer to common sense. The other way is through studying the history of
technology. In the history of technology long period of time is put together side by side. In this
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way the technological development is made more dynamic by sort of compressing the time axis.
By so doing we can also see more clearly the impact of technology on society.

So the first problem with common sense instrumentalism lies in the fact that it has no sight of the
impact of technology on culture. Once a technology is created and functions in human life it has
its own life. We’ve discussed the technological lifeworld mediated through, or on top of various
technologies. We don’t need to say much about how modern technologies influence modern life.
This is not restricted only to modern technologies. Even the most primitive technologies, such as
spears, bows and arrows, also create a lifeworld. With spears, bows and arrows people could fight
animals in a distance. This greatly reduces the chance of injuries in hunting compared with using
sticks. While sticks extend people’s arms a little, spears, bows and arrows do the same thing to a
much larger extent. This improvement in quantity has qualitative effects. A culture with spears,
bows and arrows has much more power of survival than one with only sticks. In this respect there
is actually no big difference between premodern and modern technologies. Premodern
technologies are simpler, but premodern life is also simpler. So the impact is comparable.
Common sense instrumentalism regards a technology as a mere tool, in the sense that it only fills
a simple slot in culture. In this sense culture dominates and a technology can in no way change
culture.

According to the same general view of technology, common sense instrumentalism also holds
that technology is neutral. But this neutrality is not based on the autonomy of the scientific
element of technology. Technology is neutral is still because a technology is a mere tool. Besides
serving a function it can have no other meaning in culture. On the other hand, the only way that
culture can have any influence on technology is also through the function it serves. So function is
the sole connecting point between technology and culture. With this simplistic view all the
subtleties in the interaction between technology and culture are out of sight.

Put on the background of our analysis of technology, this view looks more simplistic. First,
common sense instrumentalism doesn’t seem to have a clear recognition of the scientific element
of technology. Science doesn’t matter much for instrumentalism. Only design and function count.
But second, the design of technology in the view of common sense instrumentalism is merely
function driven. No other cultural factors may take a part. And third, the function of technology is
just a slot in culture. On the one hand, the function of technology may not change culture, as we
mentioned above. On the other hand, culture may not have any influence on the actual function of
technology either.

Given all these important problems with common sense instrumentalism I will still adopt its core
concept of instrumentation in my own theory. In Part III I will defend a special sense of the view
that technology is a mere tool. But that sense is very different from that in common sense
instrumentalism.
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5. Contemporary Theories

Common sense instrumentalism and technological determinism are two traditional theories of
technology. Based on a static view of technology, common sense instrumentalism regards a
technology as a mere tool to satisfy a certain human need. So culture follows its own rules of
development and technologies just fill in certain slots in culture. This is a naive premodern theory
of technology. With the rapid development of technology since the Industrial Revolution, a
dynamic picture of technology was displayed before people’s eyes. Now technological
determinism became widely accepted because people directly saw the great impact technology
had on human life. So a technology is not a mere tool, but can change the course of culture.
However these two theories share a common assumption. That is, technology is a neutral entity
which interacts with culture only through its function.

In a sense the culture-ladenness of technology starts with substantivism. Substantivism is closely
related to technological determinism, but arrives at the opposite outlook. The latter is optimistic
about technology, but the former pessimistic. Substantivism is also based on a certain kind of
determinism. However, the determination of technology is not through its function, but some
aspect of technology (turning nature into a reserve, efficiency, one-dimensional thinking or
device paradigm) has become a substantial core of culture. So in a different sense we can no
longer talk about the culture-ladenness of technology here, as technology is already regarded as
part of culture.

The culture-ladenness of technology in the strict sense only caught people’s attention and was
well studied in the last several decades. It’s associated with a new philosophy of science. In the
view of this new philosophy, science is no longer a pure epistemic theoretic endeavor, but
becomes a normal social institution, existing in a social/cultural context and being under the
influence of various social/cultural factors. Since technology has long been deemed as a close
partner of science, it’s also brought under the same scrutiny. The traditional view that technology
is a culture neutral entity can no longer hold. Social constructivism is an influential new theory of
technology, according to which technology is just like other social institutions and under
incessant social construction. Social constructivism focuses on the creation of technology,
whereas other theories pay more attention on the functional aspect. The function of a technology
neither just fills in an explicit cultural slot as common sense instrumentalism holds, nor just
directly shapes some aspects of society as technological determinism claims, but is actualized in a
subtle cultural context. In both ways technology is moved away from a standalone autonomous
status and put back into its real-world context.

While still recognizing some elements of instrumentalism and determinism and identifying the
partial neutrality of technology in its scientific element, I think these recent theories carry the
study of technology further. At the same time philosophy of technology becomes subtler and
more delicate. It has gone from a general grand view to particular attention to concrete aspects
and specific details. Our analysis of technology has clearly revealed the culture-ladenness of
technology. Although science plays important roles in both the design and function of
technology, these two elements are also greatly influenced by many cultural factors. In this
chapter I first discuss the culture-ladenness of technology on the basis of the analysis. This
discussion provides a general background on which three specific recent theories of technology
will be elaborated in turn. These are Feenberg’s underdetermination thesis, Thde’s ambiguity
thesis and Winner’s politics of artifacts thesis. I show that these theories capture the culture-
ladenness of the design, the function and both the design and function, respectively.
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5.1 The Culture-Ladenness of Technology

In the analysis of technology we identify three major elements of technology: science, design and
function. These three elements don’t stand separately, but are intertwined. Science dominates in
both design and function, design is guided by the intended function and the actual function is to a
large extent determined by design. But this doesn’t prevent us from distinguishing these three
elements of technology. And they provide the foundation for us to understand the different
aspects of technology. In the last chapter we’ve shown that the scientific element is the
foundation of the partial neutrality of technology. Similarly the foundation of the culture-
ladenness of technology can be identified in the design and functional elements. Just like the three
elements of technology are intertwined, the partial neutrality and the culture-ladenness of
technology are also intertwined. They are just different aspects, different ways we look at the
same integrated whole.

5.1.1 Design, function and culture

Technology is created with an explicit purpose, so there must be a design involved, small or big,
simple or complicated. Technology design is guided by the intended function. Although a
function satisfies a certain human need, so in a sense we may say it has value, we don’t call this
value-laden in the normal sense. A function can be clearly defined within a local relation without
invoking a big context. For instance, the function of a car is to transport people and belongings.
This is understandable in the relations among the car, the people, the belongings and the locations
of them. However, as shown in the analysis of technology design, the intended function is just
one of the design factors. Besides, we also listed the following: usability, economics, aesthetics,
ethics and politics and culture in terms of language and nationality. We may consider each of
them in turn.

Usability is different from function. The function of a car is to transport people and belongings,
but the usability of a car is how easy it is to drive it. A car is still a car even if it’s hard to drive.
However when a car loses its function we see a crucial problem in it. So function is essential to a
technology, whereas usability is auxiliary. Yet in terms of value usability is similar to function.
Usability still just involves the relation between a technology and its user. And most of it can still
be interpreted scientifically. So the criteria of usability are mostly cross-culture, or culture-
neutral, just like that of function.

When we move to economics the situation is different. A technology needs to be created and
applied in an economic system. Even though the activity is not profit driven and market oriented,
it still needs to be funded, obtain equipment and sustain human resource. Generally a technology
has to be realized in an economic context. When we say context we already imply that it’s not
local. The relations involved are not just between the instruments and the engineers, or even the
users. It also has to do with many other social entities, the fund provider, the equipment provider,
the living standard of the engineers, etc. Value is inevitably included in these various social
entities. In other words, the economic system is culture-laden. And since economic factors are
part of the technology design, the design is also culture-laden.

What is beautiful seems to be a personal judgment and based on psychology. It’s undoubtable that
some aesthetic judgments are shared across the whole mankind. Everyone feels popular flowers,
such as tulips and roses, beautiful, the round shape beautiful, the sunset beautiful, and so on. But
human beings diverge in more cases on what’s beautiful. Color is a good example. Different
people have different favorite colors. Clothes are another basic one. Aesthetic judgments are
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under the influence of inherited personality and personal life experience. But on top of personal
diversity we could find some cultural regularity, as the same ethnic group shares the same gene
pool and the same nation shares the common history and life experience. So people from the
same culture tend to share some common aesthetic standards. In this sense we can say aesthetics
is also culture-laden. This shows another aspect of the culture-ladenness of technology design.

Ethics and politics are about inter-personal relations. They are directly based on the value system.
Because a system is involved the relations cannot be local. Even if a specific ethical relation only
happens between two people, still the relation cannot be understood without the social context.
When we move the relation into a different society it may have quite different interpretation.
Politics is closely related to ethics. Political relation is also a social relation and has to be
interpreted in a political system, including political thoughts and institutions. In fact, ethics and
politics constitute an essential part of culture. Most culture-ladenness theories of technology are
particularly focused on ethics and politics. When people say value they usually mean ethical or
political value. This is about what is good or bad, right or wrong.

Finally the cultural factors in terms of language and nationality involved in software design need
to be further analyzed. Factors like the currency symbol and the decimal symbol are just customs.
They are based on convention and carry no value. Whether to use comma or dot as the decimal
symbol doesn’t matter. As long as everybody follows it, as long as there is no ambiguity, either
can be used without problem. So these factors are culture neutral although they are part of culture.
By contrast language is culture-laden, as the meaning of language carries value. This is one major
reason why the messages have to be translated by humans. Machines translate word by word, or
at best phrase by phrase. But in this case even translating sentence by sentence sometimes is not
enough. The same sentence may need to be translated into different ones in different contexts.

We can conclude that most of the design factors we’ve talked about are related to culture. A
technology is not just created to fill an explicit functional slot in culture as the common sense
instrumentalism holds, but is designed in a cultural context, with many cultural factors in mind.
This is true at least in the case of modern technology. We use software engineering as an
illustrating example, but the design factors we talked about apply to many other modern
technologies.

The function of technology is certainly related to culture. A function meets a human need and
most human needs are part of culture. But when we consider the culture-ladenness of the function
of technology we should also put our sight on the cultural context. For common sense
instrumentalism the function of technology is local. A human need can be interpreted by itself, or
the local relations involved. A hammer is to hit something. A knife is to cut something. The
function is very clear on the basis of the relation between the technology and the target object it
operates on. In these cases a cultural context is not needed. Even in technological determinism,
which holds that the function of technology to a large extent shapes culture, the cultural context is
not in sight. In this case culture is treated as a whole under the great influence of technology. So
we say both theories assume the neutrality of technology.

The cultural context becomes important for the function of technology in at least two cases. In
one case the function of a technology transcends the local relations and has long range effects.
We’ve discussed the ethical and political factors in technology design. When such a design is
successfully implemented the actual function of the technology certainly carries ethical and
political meanings beyond the function itself. The ethical and political meanings can only be
understood in a culture context. In the other case the actual function of a technology is
determined by the cultural context. When a technology is created and used as intended in a
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certain culture, its function looks just normal and obvious. So the function doesn’t seem to need
any further interpretation. The determination of cultural context becomes apparent when there is a
discrepancy between the intended function and the actual function. This reminds people that the
function of a technology is not that straightforward. The cultural context finally shapes the actual
function. The determination of the cultural context becomes more salient in the phenomenon of
cross-cultural technology transfer, in which a technology created in one culture is transferred to a
different one. In this case a technology could be put into an unexpected, quite different use than
the intended one. And this can only be interpreted in the large cultural context.

Normally when people pay enough attention to the design aspect of technology they tend to think
technology is not autonomous, because the design is under people’s purposive control. But when
they focus on the function aspect of technology they are inclined to regard technology as
autonomous, because the function gives the impression that it works by itself. Now we can see
that the function also works in a cultural context, just like the design is performed in a cultural
context.

5.1.2 Technology as design and function is culture-laden

So far we’ve identified the foundation of the culture-ladenness of technology in its design and
functional elements. Combining the discussion about the neutrality of technology we may modify
the general schema of culture in the following way:

Il | (design)

Nature < Il Science <> Tech-l-nology € -> Other Parts
Il (scientific) | (functional)
Il Culture

In general the culture discussed in this part is said against nature. Science lies at the boundary and
has different characteristics than other parts of culture. So the realm of culture is further divided
into two sections: one value-neutral and the other value-laden. The relation between technology
and culture mostly refers to the relation between technology and the value-laden parts of culture.
In this sense value-ladenness is also called culture-ladenness. Based on our discussion I’ve moved
the minor divider (“I’) into the middle of technology and the three elements of technology are put
on both sides of the divider: the scientific element is on the value-neutral side and the design and
functional elements are on the value-laden side.

Although technology is an integrated whole, basing its culture-ladenness on its different elements
helps us better understand the culture-ladenness. The design and the function of technology are
closely related, but they are quite different aspects of technology. The design focuses on creation
and the function on application. Culture-ladenness in different respects may have different
implications. The culture-ladenness of technology on the basis of design suggests possibilities of
technology control through cultural measures. The culture-ladenness of technology on the basis
of function advises people to consider the cultural context for technology application and transfer.

This also helps us better understand different theories with regard to the culture-ladenness of
technology. Specifically we discuss three popular culture-laden theories in this essay. They are
Feenberg’s theory of underdetermination of technology design, Ihde’s theory of ambiguity of
technology and Winner’s theory about the politics of artifacts. For each of the theories I first
explain its main thesis and then discuss the implications of the thesis for both the corresponding
philosopher’s whole philosophy and the relationship between technology and culture. Here |
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point out again that the three theories capture the culture-ladenness of technology in design,
function, and both design and function, respectively.

5.2 Underdetermination (Feenberg)

Underdetermination is said against some kind of determination. In this case it’s still technological
determinism. According to Feenberg, technological determinism is based on two premises:
unilinear progress and determination by the base. Unilinear progress is a development following a
single sequence of necessary stages. The internal logic of technological development seems to
enforce such a development pattern. A later stage seems to be necessarily based on an earlier one
in the sequence. While the first premise has to do with history and can be regarded as a vertical
determination, determination by the base has to do with a society, the different components of a
society, and therefore is a horizontal one. Technology is deemed as the base of a society and all
the other components are determined by it.

Feenberg’s underdetermination thesis is targeted at the first premise of technological
determinism. It’s under two direct theoretical influences. One is the underdetermination thesis in
philosophy of science, which is also called the Duhem-Quine principle. The principle states that
logical reasons alone cannot determine which scientific theory to choose. In other words, two
logically consistent scientific theories could explain the same set of empirical evidence and have
the same set of empirical prediction. This is apparently a direct criticism of logical empiricism.
Moving this underdetermination to the field of technology we get the underdetermination thesis
in philosophy of technology. But it has to be supported by another theory of technology, social
constructivism. Social constructivism is a rather recent theory. It argues, in Feenberg’s words,
“that the choice between alternatives ultimately depends neither on technical nor economic
efficiency, but on the ‘fit’ between devices and the interests and beliefs of the various social
groups that influence the design process. What singles out an artifact is its relationship to the
social environment, not some intrinsic property.” (Feenberg 1999: p. 79) Pinch and Bijker are two
prominent advocates of constructivism. They illustrate the key idea with the history of the bicycle
(Pinch & Bijker 1987). There are mainly two design approaches in the early phase: one has high
front wheels and the other two equal-sized low wheels. The former is fast and preferred by
sportsman, whereas the latter safe and preferred by ordinary people who want to use it for
transportation. Obviously the second approach finally wins the competition.

Feenberg states the underdetermination thesis in this way: Technical principles alone are
insufficient to determine the design of actual devices. It’s isomorphic to the underdetermination
thesis in philosophy of science. Technical principles correspond to logical principles and the
choice of technology design to that of scientific theory. The underdetermination thesis has a
stronger claim than social constructivism. The latter only claims that technology design is
determined by social factors, whereas the former further claims that some social factors which
determine technology design is not technical. Although there are no clear-cut criteria for what’s
technical, it roughly corresponds to science and rationality. So the factors involved in the bicycle
example are still technical. Both speed and safety can be defined scientifically, and so do the
connections between the designs and their corresponding target properties. Therefore this
example cannot be used to illustrate the underdetermination thesis. The example Feenberg uses is
MS Windows. MS Windows replaced MS DOS not because it’s more efficient, but easier to use.
Efficiency is one of the most important technical principles. But usability is different. Some
aspects of usability may be interpreted rationally, whereas others are about preferences, or are too
complex to analyze. Actually in software engineering user friendliness is often more important
than performance. Sometimes we even trade user friendliness with performance.
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Feenberg uses the underdetermination thesis to counter the unilinear progress premise of
technological determinism. But an assumption is needed. We may call it the assumption of
multiple realizability. It basically states, the same target function can be achieved through
different technical methods, or realized in multiple ways. In fact multiple realizability is a key
concept in functionalism. Thus, at a given stage of technological development, how the
technology will proceed at the next is not determined by technical factors alone. Non-technical
social factors first influence the general direction of technological development and second play a
role in determining the actual realization. So looked from the technical perspective, at each stage
of technological development there are always different possibilities for the next stage. Non-
technical social factors jointly determine the actual development path. But since those social
factors do not follow definite laws as much as the technical factors, the general progress cannot
be unilinear.

The underdetermination thesis plays a pivotal role in Feenberg’s whole philosophy of technology
and modernity. Generally speaking the underdetermination thesis is the foundation of
democratizing technology and it in turn supports a form of alternative modernity. For Feenberg
usability is just a basic type of non-technical factors. Besides, a whole array of social factors
could take a part in technology design, politics, ethics, etc. He is particularly interested in users’
rights. He cites user’s rights mainly in the fields of medical and information technologies,
including women’s right in childbirth, AIDS patients’ right in attending experiments, ordinary
users’ right in transforming the actual function of a particular information technology, and so on.
All these cases demonstrate the power of public intervention in technology design. Feenberg
regards this as a feasible way of democratizing technology. Democratizing technology gains
much significance on the background of technocracy. Technocracy is a political system where
technical principles and experts dominate the whole society. It’s the main target of the dystopian
critical theory and culture revolt of the 1960s. And apparently it has long lasting impact.
Democratizing technology provides a way out of technocracy. The contrast between the two is
obvious. Democratizing technology gives ordinary people the power to influence technology
design and very often what they consider are not technical factors. So in democratizing
technology we have ordinary people against experts and more importantly meaning against
rationality. The latter contrast has deeper implications for modernity as a whole. From the rise of
modern science through the Enlightenment Movement to technocracy reason has become more
and more dominating the modern society. With the greatly improved material life many people
have realized and lamented that some precious value in the premodern society has been forfeited
at the same time. Hence to get back the traditional value and recover the meaning of life become
the core endeavor of the critics and reformists of modernity. However throwing away modern
science and technology is obviously not viable. The key seems to be to find an appropriate form
of combination of technology and meaning. Feenberg’s purpose is explicit, as expressed below
(Feenberg 1999: p. xiv):

Real change will come not when we turn away from technology toward

meaning, but when we recognize the nature of our subordinate position in the

technical systems that enroll us, and begin to intervene in the design process
in the defense of the conditions of a meaningful life and a livable environment.

Put in the general context of this part Feenberg’s underdetermination thesis captures the culture-
ladenness of the design of technology. The function is the focus in some of his examples, such as
the one in which MiniTel is put to different use. But the general focus of his philosophy of
technology is on design. This is consistent with the reformist tone of his philosophy. When one
wants to reform technology he has to pay attention to how technology is created. A different
design could mean a quite different technology. On the basis of our discussion about the culture-
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ladenness of technology the underdetermination thesis is easy to understand. Science is the major
factor to consider in technology design, but there are many other factors which are beyond
rational calculation. Science and rationality can only determine technology design to some extent,
and the rest is left to the culture-laden factors.

Feenberg’s philosophy provides much inspiration for this essay, but it definitely tries to go
further. I have the impression that Feenberg is still under the great influence of the substantivist
view that modern technology plays the paramount role in modern society. So technocracy is
almost equivalent to Western modernity and an alternative can only be realized by reforming
technocracy. The reform is like a revolt from a subordinate position. Even though the reform can
be achieved, it still doesn’t seem that the subordinate status can be changed. In this way we may
be able to regain some meaning of life, but this meaning appears to exist only in the gaps within
the paramount architecture of rationality. In contrast, I would step back and put technocracy in a
larger context. As we will discuss later, technocracy is just the symptom but not the root of the
problems in Western modernity. It’s mostly caused by scientism, capitalism, commercialism and
to some extent also democracy. So a thorough alternative modernity can only be achieved by
reforming those deeper issues, but not just technocracy. When those deeper issues are resolved
technocracy would probably go away automatically. Anyways modern technology is not the real
problem of Western modernity. But it is put in an inappropriate (paramount) place in modern
society under a new value system fostered by scientism, capitalism, commercialism and
democracy. When this fundamental problem is solved, when modern technology is put at its right
place, meaning will be recovered as the core of life. But at the same time we don’t need to give
up rationality, because modern technology is still a necessary instrument in an alternative
modernity. We also arrive at a kind of reconciliation between meaning and rationality, but now
meaning is the core and rationality is subordinate, not the other way around. This view will be
defended in Part III of the essay.

5.3 Ambiguity (Ihde)

In his phenomenology of technics Ihde does meticulous and thorough analysis of the
technological lifeworld. We have discussed this in Chapter 3 when we talked about the functional
element of technology. In his own words that shows how culture is embedded in technology.
Now in what he calls “cultural hermeneutics” he tries to do just the opposite, that is, to show that
technology is also embedded in culture. The ambiguity thesis stands in the middle. Ihde’s
ambiguity thesis can be expressed as such: Technological artifacts are ambiguous by themselves.
They only become meaningful artifacts in a certain cultural context. This is not to say that
technology is neutral and gets its function in the cultural context, because a technology is nothing
without its function. “The technology is only what it is in some use-context.” (Ihde 1990: p. 128)

Ihde uses many examples to illustrate this idea. In one of his examples, the oval sardine cans left
behind by the Australians were used as centerpieces of ornament by the New Guineans. It’s truly
“one man’s trash is another man’s treasure.” In modern life a can is a way of preserving food.
After a can is opened and the food eaten the can has served its function and becomes a piece of
trash. However the disposed can is endowed with quite a different meaning in the New Guinean
culture. Since it has a different function we may say it turns into a different technology. Now if
we take that can away from any cultural context, it becomes really ambiguous.

Technology transfers across different cultures could reveal more layers of the cultural context.

Clocks provide a good example here and the transfer is from the West to China. Since long before
the clock was invented in the West Chinese had been using an accurate calendar and had good
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ways of keeping track of time.”” But this timekeeping practice was mostly limited to the imperial
house and at most the officialdom. Ordinary people didn’t need to tell the time exactly. This
situation is very different from that in the West when clocks were introduced. The popular
presence of churches already made public timekeeping a social norm. So clocks soon spread out
in the society once they were introduced. On the contrary, when missionaries first brought some
clocks to Emperor Qian Long’s court, they were treated as toys, instead of being used to keep
time. For a long time clocks had never reached the public society. This example of technology
transfer demonstrates that we may need to distinguish two levels of cultural context. “The cultural
interface, however, takes place at two levels: the level of instrumental involvement, which we see
has many overlaps at daily levels, and the more complex level of higher cultural values and their
attendant complexes.” (Ihde 1990: p. 129) The instrumental level is local and function relevant.
Even for a clock to be treated as a toy some local context is necessary. The emperor happened to
be fond of collecting toys and the design of the clocks was attractive to him. Otherwise the clocks
would be directly put aside. The level of higher cultural values is more extensive and deeper. In
this case it’s related to the whole structure of the society and people’s way of life.

Few people realized this kind of ambiguity of technology before Ihde distinctly pointed it out. For
common sense instrumentalists the function of a technology can’t be clearer. A technology is
designed to server a function and it functions that way after it’s created. Technological
determinists don’t doubt the clearness of the function of a technology either, although that
function could have profound impact on culture. Even in the camp of culture-ladenness people
can easily see that the design of a technology is influenced by various cultural factors and so its
function has cultural bearings. But the dependence of the function upon a cultural context is a
reverse relation. The reason why the ambiguity of technology is difficult to discern lies in the fact
that the cultural context needs to be a variable to demonstrate the ambiguity. But normally people
think within the same cultural context. Cross-culture technology transfer offers the perfect
window to showcase the ambiguity of technology.

As an application case of the ambiguity thesis Ihde discusses neocolonialism as the failure of
transfer. India is the location of this case. As a full colony India was greatly influenced by the
British culture. Even after independence English was kept as the official language and Nehru’s
modernization path got upper hand over Gandhi’s more conservative direction. As part of
modernization several advanced institutes of science and technology were set up. But due to lack
of infrastructure graduates from those institutes soon found out that they couldn’t find a suitable
job in India. The result was that most of them ended up in a graduate school in the US. In this
case the failure of transfer is caused by the lack of infrastructure, another demonstration of the
importance of cultural context.

Ihde further uses the famous Necker cube to illustrate the ambiguity of technology. The Necker
cube is a favorite example for psychologists when they talk about perception. It’s also used by
Kuhn to illustrate paradigm switches in scientific revolutions. But what’s different here is that
Ihde shows the cube is not just bi-stable. Besides two differently oriented cubes, it could be seen
as an insect in a hole and a gem with a special shape. So the Necker cube is in fact multistable
instead of bi-stable. And according to Ihde multistability is the essence of the ambiguity of
technology.

Both Ihde’s discussions about the technological embeddedness of culture and the cultural
embeddedness of technology are thought provoking. Although cross-culture technology transfer
is the best example to illustrate the ambiguity of technology, the cultural context of a technology

2% Chinese invented the water-driven clock long before the modern clock. Cf. 9.1.2.1 for further discussion.
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doesn’t have to exist in a different culture from the one where it’s created. It also needs a context
to function in its native culture. The context in the native culture is implicit and cross-culture
transfer makes it explicit. Therefore these two kinds of embeddedness coexist in the same culture.
But logically a technology has first to find the cultural context to function, and when it functions
it could have an impact on culture. In fact we can image these two opposite relations could even
be chained and create a spiral effect. The successful introduction of a new technology could
follow this pattern. Take electric cars for instance. Global warming and the depletion of fossil
fuels provide the cultural context for using electric cars. At the beginning people always have all
kinds of doubt about a new technology. Is it safe? Will the battery explode at high temperature
after a long time of driving? Is the battery power enough to let the car reach a high speed? How
long could the battery last before the next recharge? How long does it take to recharge? Is it easy
to find a recharge station? How much is the cost? Actually putting some electric cars into use
definitely dispels some of the doubt. This creates more favorable cultural context for electric cars.
Then more people would buy this new type of cars. This further improves the context. And so on.
We have a rising spiral here as a result of the interaction between technology and culture.

Viewed in the general picture of this part, Ihde’s amb