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Preface

In the Spring of 1968, Herbert Simon gave a series of lectures at Mas-
sachusetts Institute of Technology, introducing his idea of a science of 
the artificial. “The world we live in today is much more a man-made, 
or artificial, world than it is a natural world,” he began to say, but 
modern science is a science of nature. “Natural science is knowledge 
about natural objects and phenomena. We ask whether there cannot 
also be “artificial” science–knowledge about artificial objects and phe-
nomena.” He then set out to sketch a program for a general science 
of the artificial, defining it as a science of design: While the natural 
sciences are interested in how things are, the sciences of the artificial 
are concerned with how things might be–with design. 

The lectures were published in a book, The Sciences of the Artificial 
(MIT Press 1969), which became widely read, much admired and 
discussed. But readers were intrigued by the details, not by the general 
program. The idea of a science of the artificial simply never caught 
on. Simon made occasional attempts to revive it, but without the idea 
receiving any real attention. 

In 1993 we decided to try to correct this and launched a small pro-
ject, sponsored by the Swedish Council for Planning and Coordina-
tion of Research, to advance the idea of a science of the artificial, 
beyond Simon’s original program. This book is a first contribution in 
this direction. In three essays, we discuss the idea of an artificial sci-
ence, the more general issue of the nature of artifacts and our artificial 
world, and finally, the particular example of history as an artificial sci-
ence. Some of these ideas were presented already in December 1994, 
at a seminar in Stockholm organized by the Council. We are grateful 
to the Council for its support and to the participants at the seminar for 
comments, criticism, and ideas.

Bo Dahlbom  Svante Beckman Göran B. Nilsson
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The Idea of an Artificial Science

BO DAHLBOM

Technology is an amazing productivity enhancer, and its role in easing 
our burdens and producing economic growth is, of course, un- 
questioned. But the fact that our lives have become so wonderfully 
comfortable thanks to modern technology, can no longer blind us from 
the fact that technology today is shaping us, our lives, and our world, in 
much more complex ways; and that all this is happening with very little 
understanding, foresight, or rational planning, while we are busy with 
more traditional political and economic issues.

A growing appreciation of the role of technology in shaping our lives 
by shaping the world we live in, has raised the question of democratic 
control of the development and diffusion of technology (Winner 1986, 
Beck 1995, Sclove 1995). As long as technology is first and foremost 
viewed as a vehicle of economic growth, our major worry is not to be left 
behind as that vehicle is moving swiftly into an unknown future. Where 
that vehicle is taking us, and how it could be possible to steer its course, 
are questions that will have to wait while we are running to keep up. If 
we ever find the time to try to answer those questions, and attain a more 
rational approach to the diffusion of technology, then we need a better 
understanding of technology and the way it is shaping our world and 
conditions of living. 

1 An Artificial World
The modern world is an artificial world, a world of artifacts. If by 
“artifact” we mean “any object made by man with a view to subsequent 
use” (standard dictionary definition), there are a great number of 
different kinds and varieties. Theories, ideologies, paintings, songs, 
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gardens, cities, families, professions, persons, languages, social 
organizations, cultures, tools, machine systems, and nations, are all 
artifacts. It is often difficult to draw the line between what is artificial 
and what is natural, and when we look closer at the distinction it is not so 
simple as it may first seem. Here we will manage with the intuitive 
notion and not worry too much about how and where to draw the 
distinction (compare Svante Beckman’s contribution chapter 2).

In the way nature used to be divided into different realms of 
organisms, so our culture is divided into different realms of artifacts. 
And like in nature, we have an inclination to distinguish between 
“higher” and “lower” cultural artifacts. These realms are visible in 
the way our societies are organized into professions and professional 
institutions. Technology used to be low class, better left to the engineers, 
ambitious members of the working class, making a career, developing 
the tools of a modern society. In the cultural salons and in the inner 
circles of power it was ideas, art, and organizations that were the 
artifacts of attention. But all that is changing now when, in the midst 
of the information technological revolution, the role of technology in 
shaping our ideas, our art, and our organizations, is finally beginning to 
be appreciated.

The aim of this essay is to urge on a change in knowledge interest 
and knowledge practice motivated by the importance of artifacts in 
modern life. But the aim is also to direct our attention to those lowly 
artifacts, the material machine systems, that play such a decisive role 
in shaping modern existence. When I speak of “artifacts” it is therefore 
often “technical artifacts” that I have in mind, but the points made are 
normally more generally applicable to the whole arena of artifacts. 
There should be no problem with this.

Machines used to be regarded as useful but boring, giving us 
economic growth, certainly, but irrelevant for a deeper understanding 
of the human condition and for the higher values in life. Only recently 
have we begun to understand how technology is an expression of our 
interests, an implementation of our values, an extension of our selves, 
and a form for our lives. When new technology comes along, the 
principal arena for creativity is the engineering, product development, 
and advanced use of that technology. While art is decorating our 
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walls, engineering is shaping our everyday lives, our dreams, and our 
nightmares.

Our interest in artifacts has primarily been in their production, 
operation, and spectacular effects on us. We have been interested in art 
and artists and in the experience of art. We have been interested in the 
functioning of technology and how it can ease our burdens, perhaps be 
dangerous to our health and pollute our environment. Only recently has 
the pervasive role of material, technical artifacts in our lives become 
more generally appreciated. When the craftsman lays down his tools, 
when the worker leaves the factory, they leave technology behind–or so 
we used to think. But in a modern society technology is everywhere, 
shaping us, shaping our lives.

Saying so invites accusations of technological determinism. But 
when Claude Lévi-Strauss (1966) argues that the architecture of the 
Bororo village served as a reminder without which the Indians soon lost 
any feeling for tradition; when Julian Jaynes (1976) uses the story about 
how, when the Spanish mayor of a Mayan city ordered the abolition of 
idolatry, “upwards of a million” idols were brought in his presence, to 
illustrate his theory of the role of idols as authorities; when Francis Yates 
(1966) tells about how the Roman senators memorized their speeches by 
using the “method of loci,” rehearsing speeches while walking through 
their houses; when Langdon Winner (1986) explains how Robert Moses 
built the New York highways with overpasses low enough to prevent 
public transportation from reaching the beaches; when Adrian Forty 
(1986) infers the Victorian class society from hallway furniture–then 
we do not have to think of these stories as examples of technological 
determinism, only as reminders of the role played by artifacts in making 
possible and supporting social practices. This does not mean that the 
meanings attributed to those artifacts, the roles they play, are not in 
turn made possible by those very social practices. Only that everyday 
observations of how people wait for busses or are stuck in traffic, 
drag along vacuum cleaners or watch television, have made us more 
impressed by how concrete, technical artifacts determine our lives, than 
by our creativity in attributing different meaning to such artifacts. 

Our conditions of living are largely determined by our natural, 
technical, and social environment. As long as we had only rudimentary 
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tools there was not much we could do to change our natural environment. 
We could select a suitable place and our lives would be shaped by that 
place. The situation for most of us in the modern artificial world of 
powerful organizations and powerful technology, is not really different. 
Except that with a rapidly developing technology, our environment and 
therefore our lives are changing at a bewildering pace.

For the powerful nations and organizations of the modern world 
the situation is different. They have the power to influence the 
development and use of technology, thus the power to change our lives. 
The greatest challenge today, for those nations and organizations, and 
their supernational organizations, is to understand those changes, in 
order to make them the object of attention and eventually rational 
choice.

When our focus shifts from artifacts to their use, from artists and 
aesthetical experience to the institutions of art, from nuts and bolts to 
the complex interaction of technical and social artifacts, then an area of 
study is highlighted that is not very well attended to by modern science 
and arts. In the humanities, we study art with only casual glances at the 
role it plays in people’s lives and the way it shapes our modern society. 
In the social sciences, we study social organizations with only a casual 
glance at the role of technology in shaping those organizations. And 
in engineering, we study the production of technology without even a 
glance at the use of technology and how the organization of that use, 
together with the technical artifacts themselves, is the most powerful 
force in shaping our societies. 

Scientific knowledge is knowledge about a given reality, past 
or present. Scientists are discoverers. Inventors operate outside the 
boundaries of science. But this means that whoever is interested 
in the world we live in, the world of artifacts, must refrain from 
delivering proposals for change and development, in order to win 
scientific respectability. Or, so goes the traditional view of science 
still dominating our academic institutions. When this traditional view 
of science dominates even the social sciences then the task of these 
sciences–to contribute to the shaping of a good society–will have to be 
disguised in order to be accepted. But scientific practice today speaks 
a different language. Even the natural sciences are more engaged in 
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13The Idea of an Artificial Science

invention than in discovery, these days, creating the very objects and 
substances they study.  

What is needed is therefore a whole new view of science, a 
revolution in the understanding of what science is and could be. 
This revolution must include both an appreciation of artifacts over 
and above nature, a recognition of a design–oriented science of 
artifacts and its difference from natural science. At the same time, 
this revolution implies a new understanding of the natural sciences 
themselves, recognizing the design elements in these sciences in a 
way not yet explicitly done.

Such a revolution in science will reinterpret and change the boundaries 
between the different sciences. When the role of technical artifacts in 
social organizations is appreciated, the barriers between the technical 
and the social begin to crumble. When the role of design in modern 
natural science is acknowledged, the boundaries between the technical 
and the natural begin to make less sense. A science of the artificial will 
include and reinterpret the social sciences, economics, engineering, as 
well as much of natural science. And a science of the artificial will, of 
course, take an interest in the historical construction of our artificial 
world, and thus include a revised version of the humanities as well. The 
distinctions between the sciences will no longer be drawn in terms of 
notions such as history, society, technology and nature, but in terms of 
knowledge interest and methodology. The sciences of the artificial will 
be defined by their design motivation.

Trying to develop such a new understanding of “a science of the 
artificial,” there is no better way to begin than with Herbert Simon’s 
little gem of a book from 1969, The Sciences of the Artificial. In a few 
short chapters, Simon sketches a powerful program for a new science, 
for an artificial science.

2 Simon’s Program for a New Science
The modern world is an artificial world, Simon says, but modern science 
is a science of nature. Something is wrong. While the natural sciences 
are interested in how things are, the sciences of the artificial are 
concerned with how things might be–with design. Indeed, artificial 
science is a science of design. One of Simon’s motives for his campaign 
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for an artificial science–in addition to the obvious scandal that science 
keeps ignoring the world we live in–is the shortcomings of the natural 
sciences as a foundation for (education in) engineering and other 
professions:

In view of the key role of design in professional activity, it is ironic 
that in this century the natural sciences have almost driven the 
sciences of the artificial from professional school curricula. 
Engineering schools have become schools of physics and 
mathematics; medical schools have become schools of biological 
science; business schools have become schools of finite 
mathematics... Few doctoral dissertations in first-rate professional 
schools today deal with genuine design problems, as distinguished 
from problems in solid-state physics or stochastic processes. (p. 
56f) 1

Artifacts or artificial systems are functional, adaptive systems, on 
Simon’s view, systems that “can be characterized in terms of functions, 
goals, adaptation” (p. 6). Artifacts are by definition man-made, but in 
all other respects, organisms are good examples of artificial systems, 
being adaptive systems that have “evolved through the forces of organic 
evolution” (p. 7). Business organizations, machines, and organisms are 
all exemplary adaptive systems.

An artifact can be thought of as the interface, Simon says, 
between, on the one hand, the substance and organization of the 
artifact and, on the other, its environment. The two sides of the 
interface, its structure and its environment, fall under the province 
of the natural sciences. But the interface itself belongs to artificial 
science. Therefore,

a science of artificial phenomena is always in imminent 
danger of dissolving and vanishing. The peculiar properties 
of the artifact lie on the thin interface between the natural 
laws within it and the natural laws without. (p. 57)

1 Simon (1969). Page numbers below refer to this edition.

Artifacts and Artificial Science
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15The Idea of an Artifical Science

Only by holding fast to the “process of design itself” will it be possible 
to develop an artificial science that is radically different from the natural 
sciences–that can encompass both “human purpose” and “natural law,” 
finding “means for relating these two disparate components” (p. 4).

Simon’s ambition is to come up with an empirical science and the 
major problem is therefore “to show how empirical propositions can be 
made at all about systems that, given different circumstances, might be 
quite other than they are” (p. X). How do we rise above the contingency 
of artificial phenomena, how do we get beyond “the normative rules 
of good acting”? Only by directing our study to the limitations set by 
nature on our design efforts. Simon’s ideas of how to study the artificial 
consequently divides into an empirical science about the limits of 
rationality (or adaptation) on the one hand, and an empirical science of 
adaptation on the other. And modern evolutionary biology is therefore a 
good model for artificial science, with organisms as exemplary artificial 
systems. Simon’s radical program for a new science of design is reduced 
to a rather well known theme in contemporary American thinking: 
functionalism.

Simon seems to be so caught up in the traditional scientific ideals, 
that he does not see how his attempt to make the sciences of the artificial 
respectable in the eyes of traditional empirical science, makes him 
abandon the very idea of an artificial science. His definition of artifacts 
in terms of adaptation makes of biology a bridge between the natural 
sciences and the artificial, but he does not see that this ought to make 
us question our traditional understanding of biology as an empirical 
science of nature, in favor of a more design oriented view of biology. 
Instead, this bridge becomes proof that the sciences of the artificial meet 
the traditional ideals of science.2 

Simon’s conception of design involves a similar emphasis of 
similarities between the science of design and traditional empirical 
science. He has a very broad conception of design: “Everyone designs 
who devises courses of action aimed at changing existing situations into 

2 Dennett (1993, 1995) makes the point that biology is not a natural science, in the traditional 
sense. But, then again, so is not the physics and chemistry developing in this century.
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preferred ones.” (p. 55). This definition is unfortunate, I believe, since 
it has the consequence of making “design” synonymous with “decision 
making,” “problem solving,” “planning,” and similar terms, covering 
virtually the whole field of cognition, thus leading Simon to his favorite 
hunting grounds in search for a science of design: to design is to search 
through a tree of alternatives finding a satisficing answer. 

With such an abstract and general conception of design, Simon 
has no difficulties in showing that a science of design is congruent 
with traditional science. To give to engineering education a design 
orientation therefore does not mean to abandon the use of traditional 
science as a foundation of engineering: it only means a change in 
what scientific theories to choose. Rather than general physics and 
mathematics, engineering should be seen to rest on the theorizing in 
such specialties as statistical decision theory, control theory, complexity 
theory and other theories together constituting a general theory of 
design.3

Looking closer at the details of Simon’s program, one wonders if 
engineering, with such a general design theory as its foundation, will 
not run the very risk Simon is complaining about. Will not the very 
design orientation that Simon wants to promote get lost in the trappings 
of good old-fashioned science? Will not the artificial itself, the interface 
between the internal and the external environment disappear into the 
background, exactly like Simon warns us? If the idea was to give to 
engineering a foundation that differed from traditional science in being 
design oriented, then would not such a foundation have to be guided by 
values substantially different from those guiding science?

We may wonder, of course, if there is anything like a general artificial 
science possible, in addition to the specific sciences of the artificial, 
such as economics, architecture, education, or computer engineering. 
Maybe this demand for a general science of the artificial is only another 
example of the forlorn positivistic dream of a unified science? Or, we 

Artifacts and Artificial Science

3 A design curriculum should cover at least the following topics, according to Simon: the 
evaluation of designs, the formal logic of design, the search for alternatives, theory of structure 
and design organization, representation of design (pp. 79-80).
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17The Idea of an Artifical Science

may react to Simon’s idea of a science of design by arguing that the 
design process is an artistic process rather than a scientific one.

Even if I am critical of the conservative way Simon’s attempt to 
define a science of the artificial eventually turns out, I am much 
impressed by the power in the way he begins. His characterization of the 
artificial world and the need for an artificial science is both powerful and 
intriguing. And I do think that the concept of the artificial can play an 
important role in a reorientation of the sciences that is long overdue.

Coming up with the idea of history it was possible, two hundred 
years ago, to redirect research from its preoccupation with nature. 
Can we hope to achieve something equally spectacular with the idea 
of the artificial? History is fundamentally different from science, and 
the distinction worked out in the 19th century between the humanities 
(Geisteswissenschaften) and the sciences (Naturwissenschaften) has 
proved viable and fruitful. The use of the notion of a society as a basis 
for faculties and academic disciplines has not been equally successful. 
The social sciences remain strange hybrids between the humanities and 
natural science, vacillating in their approach and methods. Perhaps, 
we could use the concept of the artificial to achieve what has not 
been possible with the concept of society: to lay the foundation for an 
autonomous and distinct research approach that can be an alternative to 
both natural science and history.4

Simon’s idea of a general science of the artificial was radical in 
the late 1960s and remains radical today. In spite of his stature within 
modern organization theory and cognitive science, a Nobel Laureate 
in economics, his program for a general science of the artificial has 
attracted very little attention. One explanation for this is, perhaps, that 
while the general idea is radical enough, Simon’s particular suggestions 
are, as we have seen, rather conservative.

4 Such an alternative to natural science and history will have an influence on them both by 
pushing them in a more design oriented direction. As long as nature dominated our 
conception of the world, natural science was the model for knowledge. When nature 
disappears behind an artificial interface, artificial science takes over the role as model. 
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3 Objections to Simon
I want to very quickly summarize my objections to Simon’s charac-
terization of the sciences of the artificial. One objection is directed to 
Simon’s view that the sciences of the artificial are design sciences, when 
this is interpreted to mean that the sciences of the artificial themselves 
ought to attend specifically to the design process and aim at formulating 
a general theory of design. Sometimes, it seems as if Simon goes so far 
as to identify the sciences of the artificial with a general science of 
design, treating the design activity as a common link, rather than 
suggesting general characteristics of the objects of design to unite the 
sciences of the artificial.

Certainly, design is a central concept in the sciences of the artificial, 
playing a role comparable to the role played by “explanation” in the 
natural sciences and “interpretation”  in the humanities. It designates the 
task and method of the sciences of the artificial, but there is no reason 
to demand that those sciences themselves make a special study of their 
methods. A reasonable amount of self-reflection on the conditions of 
design is necessary, especially for those who are engaged in educating 
designers, but an interest in the process of design rather than in its products, 
will turn the sciences of the artificial into methodological disciplines, 
rather than substantive sciences of our artificial world.

My second objection to Simon concerns his definition of the concept 
of design. Identifying design with planning, decision–making, or 
problem–solving, makes this concept abstract enough to serve as a 
basis for uniting all the disparate sciences of the artificial. But, a 
design concept that identifies design with cognition is too abstract 
to distinguish the sciences of the artificial from sciences in general. 
The general science of design, defined by Simon, supplies methods of 
problem solving, in the way logic and mathematics have always done. 
In the engineering sciences such a design science will simply play the 
role that mathematics does today.

If we want to argue that the sciences of the artificial are defined 
by their design orientation, then we need a more specific concept of 
design. If it is the use of technology that is the core of the sciences of 
the artificial, then it is the design of those concrete artifacts, machines 
and organizations, that is the focus of our interest. Our design efforts 

Artifacts and Artificial Science
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19The Idea of an Artifical Science

find their completion in the realization of a concrete artifact, and the 
competence that distinguishes a good designer from a general problem 
solver is the capacity to consider the conditions of concrete realization.

In the natural sciences, problems are solved by devising principles, 
theories, constructs, and similar abstract artifacts, but in the artificial 
sciences, the solutions are always, primarily, concrete. Even if the 
abstract artifacts of the natural sciences often are transformed into 
concrete form, and vice versa, this is no easy task. To speak of technology 
as “applied science” is to seriously underestimate the complexity of this 
transformation.

Natural science is a systematic, institutionalized search for knowledge 
with the ambition to improve our knowledge of nature. Artificial 
science is not a theoretical study of the design of concrete artifacts, 
but a systematic, institutionalized form of such design activity with 
the ambition to improve the world of artifacts. The typical way to do 
artificial science is therefore to study the use of technical artifacts, and 
design and implement improved versions. This work can be dominated 
by the implementation of abstract principles of design, or it can be 
dominated by a concrete bricolage with concrete building blocks 
accompanied by reflection.

My third objection to Simon is against his definition of the concept 
artifact. By concentrating on the functionality of artifacts, in analogy 
with the survival value of organisms, Simon ends up with an artifact 
concept that is too conservative to serve as the foundation for a 
reorientation of science. This is especially unfortunate since he combines 
this American standard approach, functionalism, with an original and 
fruitful definition of artifacts as interfaces.

American functionalism is motivated by the ambition to show that 
nature, people, mind, society, or whatever it is that is the focus of 
attention, is a mechanism. The most convincing proof that something 
is a mechanism is to show how it can be analyzed, without remainders, 
into functional components in the way typical of a machine.

Functionalism helps us see how organisms and artifacts are made.  
When natural science goes looking for laws of nature, functionalism 
goes hunting for design principles: how a certain function is realized in a 
certain family of organisms or artifacts. Facets or a lens, Otto or Wankel, 
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von Neumann or parallel, are examples of successful design principles 
and the identification (in biology) and invention (in technology) of such 
principles distinguish both biology and technology from the natural 
sciences.

Functionalism is appropriate as a philosophy not only for biology 
but for technology as well–as long as we restrict ourselves to the 
functionality of artifacts. But the artificial sciences, as I have defined 
them, are oriented more towards the construction and use of artifacts 
than to understanding them, and both of these aspects are not well 
handled if we concentrate on the functionality of artifacts. Let us see 
why.

The functional analysis of an organism or an artifact tells us about 
the functions of the different components. If the functional analysis is 
carried far enough, we may hope to reach components that are simple 
enough for us to see how they are constructed and how we could make 
them ourselves. The functional analysis, if carried deep enough, will tell 
us how to reproduce the artifact, at least in principle, but that is not what 
we mean by being able to design it. That ability is more general: being 
able to design something like that. Nor does a functional analysis tell us 
how to make the artifact: the way something is actually put together is 
not revealed by the functional analysis. Thus, if we are really interested 
in designing and making artifacts, then functional analysis of existing 
artifacts, or of requirement specifications, will have to be combined 
with more concrete, hands-on engineering.

Functionalism makes no difference between organisms and artifacts, 
but this means that one easily misses what is really the essence of 
artifacts–their use. In a normal functional analysis of a refrigerator, the 
focus is on the refrigerator, and there is no account of its context of 
use any more than there is in a functional analysis of sea-urchins. 
It is the overall function as cold storage that is considered, and how 
well the refrigerator fulfills that function in the given environment. We 
could, of course, introduce the use of the refrigerator into the analysis, 
and perform the sort of analysis we do in biology when we study the 
interaction and co-adaptation of different species. But even if this is 
possible in principle, then in practice this will change the focus from 
a functional analysis of an object into an etnographic investigation of 
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the rich varieties of human conduct. A typical functional analysis of a 
refrigerator will determine its capacity as cold storage relative to the 
environment, but whether the egg shelf is placed in a child-friendly 
position or not, and whether there should be an egg shelf in the first 
place, when eggs are no longer sold by weight, these are questions 
which due to their complex context dependence will turn the functional 
analysis into an ethnographic investigation.

The difference between an engineering focusing on the artifact and 
one focusing on the use of the artifact is one of degree, of course. 
And they are both instances of the general idea of functionalism. In the 
former case we tend to attribute the functions identified to the artifact, 
while in the latter case the very same functions become aspects of human 
behavior, habits, customs, and the like. In the former case we naturally 
look for natural, or normal functions, easily disregarding irregular use 
as less interesting. In the latter case we are instead interested in the 
varieties of use. We could call the former “biological functionalism” and 
the latter “ethnological functionalism,” except that most of ethnography 
tends to share with biology an interest in the universal and the normal.

An artificial science oriented towards the construction and use of 
artifacts must supplement a biological interest in function with an 
interest in implementation and the complex context of interaction in 
which artifacts belong. Such a science of the artificial will not, as Simon 
thinks, do well with traditional functionalism, as its philosophy. Instead 
it will need a philosophy going beyond our traditional view of science 
towards a program for a whole new science, with a focus on artifacts in 
use.

4 Foundations of Artificial Science
A much more radical program, distinguishing more sharply between the 
sciences of the artificial and traditional empirical science, is vaguely 
discernible in Simon’s discussion. Rather than here going into the 
details of Simon’s views, I want to present such a more radical version 
of, or alternative to, his views, making a more definite distinction 
between artifacts and organisms and between design and theorizing.

The idea of an artificial science is a radical suggestion to supplement 
natural science and the humanities with a third “faculty”, the faculty 
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of the artificial. We can of course use slogans to introduce artificial 
science: if natural science aims at explaining nature, the humanities at 
understanding human action, then artificial science is focused on the 
design of artifacts. We can state the program boldly by claiming that 
the idea of the artificial will manage to do what the idea of the social 
has not: lay the foundation for an alternative both to natural science and 
to the humanities. Here I want to summarize, briefly, what I take to be 
eight distinguishing characteristics of an artificial science that does not 
hesitate to make a break, both with natural science and the humanities.

Artifacts are designed rather than described
Our attitude to artifacts differs from our attitude to nature. There is a 
difference in “knowledge interest.” In the natural sciences we want to 
find out what the world is like while in the artificial we are interested in 
what could possibly be and how to make it so. Artifacts inspire us to 
im provements. Our interest in how they are made is guided by our 
interest in making them, and making them better. Rather than turning to 
the natural sciences for legitimacy and status, disciplines like engi-
neering, economics, and, more generally, the social sciences, should 
develop their own identity as design oriented knowledge disciplines. In 
biology it is natural to view organisms from a functional stance, but in 
engineering the typical stance is a design stance–and these two are 
importantly different.5

To say that artificial science is a design science is to say that there 
we study possibilities rather than restricting ourselves to the already 
realized, and that it is our ambition to construct rather than describe, 
understand, or explain. These two aspects are obviously related. It 
is because in artificial science we are interested in possibilities that 
we have to insist on concrete realization, as a way to make sure that 
something really is possible. In the natural sciences, abstract analysis 

5 I am not denying that breeders of animals or plants often look upon their organisms as 
artifacts, with a genuine design orientation. In the course of time we may actually so change 
our attitude to the organic world as to make it a province of artificial science. Such a change 
is already on its way, of course, inspired both by genetic engineering and by computer 
simulation as a method for studying possible life forms, cf. Langton (1989).
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is satisfactory, since there we don’t have to doubt the existence of the 
object of study.

Technology in use rather than design practice 
As research disciplines mature, they typically shift their attention from 
practice to theory, from applied to more basic research. Thus, modern 
physics began, in the hands of Galileo, as an attempt to improve 
machinery such as pumps and pulleys. And look at it now. When 
engineering goes looking for scientific status it turns to the natural 
sciences and thus loses its design orientation. But the cure does not lie, 
as Simon suggests, in a retreat to design activity, but in the development 
of an artificial science making the use of technology its object of study.

In such a research approach it will become important to learn more 
about the technology as it looks from the user’s end; how it should 
be described and classified from that perspective rather than from the 
production perspective. The research will be design oriented, but it will 
be so from a user perspective, considering improvements in use quality 
rather than in product quality. With technology as its focal point, this 
research will view technology as a social system rather than as some 
physical hardware. Relations between people and artifacts will turn out 
to be complex, and demanding new conceptual tools for description.

Simon’s interest in artifacts is an interest in their production, and 
in this respect he accepts the current orientation of our engineering 
schools, however much he may otherwise object to their curricula. 
Identifying quality of use with functionality he views the task of the 
sciences of the artificial as that of developing methods for how to 
produce “satisficing” artifacts, leaving the use of those artifacts for the 
users to worry about. 

Artifacts have quality rather than functionality
If the functional analysis of an artifact does not tell us how to design or 
make it, then it does not tell us how to use it either. The functionality of 
an artifact, like the functionality of an organism, is a measure of its 
adaptation, its fitness, or “survival value,” and therefore functionality is 
a poor substitute for use quality. The distinguishing idea of artifacts, 
compared to organisms, is their use and we should, of course, be 
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suspicious of an attempt to define that use in terms of a concept equally 
applicable to organisms. 

Functionality is of course a rubber concept, but if we want to use it 
both in biology and in engineering we should be wary of extensions 
such as “aesthetic function” or “political function,” unless these can be 
reduced, in turn, to survival value or market value. But then, functionality 
is not enough if we want to judge the use quality of an artifact. A 
functional analysis will not tell us if the artifact is beautiful, what it 
means to us, how it will change our habits, or influence the struggle for 
power. The full concept of use quality concerns the happiness, to use 
another rubber concept, of the users. And adaptation or functionality is 
not the same as happiness.

When we abandon functionalism as being too narrow, we will have to 
stop thinking of the relations between people and technology in terms of 
“use” only. To speak of the use of technology is often natural when we 
consider its functional quality as a tool. But when we consider the other 
dimensions of quality this way of thinking becomes less appropriate: 
technology is not only used but also experienced (aesthetics) and 
interpreted (symbolism); technology is a habitat (ethics), and it has 
power (politics).

When we give up narrow functionalism, we will also supplement 
the standard conception of engineering with, what Lévi-Strauss in 
Savage Thinking calls, bricolage or tinkering, when it comes to both 
the production and use of technology. Tinkering is what we do when 
we interact with artifacts, when we are active rather than passive. 
As an alternative to functionalistic engineering, to functionalism, 
tinkering rejects the very simple notion of functioning as an analysis of 
technology use, in favor of a view of our interaction with technology as 
complex, changing, and practically unpredictable unless we can assume 
a substantial cultural homogeneity.

Artificial science is normative rather than objective
If the quality of an artifact is its functionality, then artificial science 
need not worry any more about normativity than does biology, in 
spite of the fact that the artificial world is suffused by values. But if 
the quality of good technology goes beyond its functionality, if it 
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involves the idea of the good life, then artificial science will be 
normative in a way that engineering is and biology is not. Engi-
neering, as the practice of artifact design, and artificial science, as 
the theoretical foundation of that practice, will both have to grapple 
with the question of what good technology is, and how to design it.

Biology, like any other science, has its values of course that guide 
its pursuit–values such as truth, simplicity, generality, exactness, con-
sistency, rationality, creativity, and so on. Furthermore, science is 
itself an artifact and scientific research can, therefore, be viewed as 
engineering, subject to the same normative considerations as other 
varieties of engineering. Thus, the values of engineering, that is, 
functionality, aesthetics, symbolism, ethics, and politics, can themselves 
be applied to science in general.

The fact that scientific research can fruitfully be viewed as the 
construction of artifacts, and that artifacts can be viewed as scientific 
theories, that theories can be viewed as instruments and instruments as 
theories, does not make it any less fruitful to distinguish science from 
engineering, natural science from artificial science. And the question 
of the normativity of science and technology does not concern whether 
these enterprises are guided by norms–of course they are–but to what 
extent their everyday practice will get us involved in normative conflicts 
and difficult normative considerations. If we did all agree on the qualities 
of good technology, then engineering and artificial science would be 
as (little) normative as natural science is today. But to treat artificial 
science as a non-normative enterprise when we do not agree will only 
mean to go on neglecting the very reason for having such a science.

These first four points, according to which artificial science is a 
normative and design oriented study of the qualities of artifacts in use, 
are inspired by Simon’s ideas and have grown out of a critique of those 
ideas. They define the object of study, orientation and raison d’être 
of artificial science. The four points that follow are also inspired by 
Simon’s discussion but they take a more specific departure from the four 
pillars of modern natural science. Artificial science can be described as 
an alternative to the objective, methodological, and well documented, 
search for general laws, of natural science. We will take the pillars in 
reverse order.
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Artifacts are accidental rather than essential
The natural sciences coming out of the scientific revolution inherited 
their idea of science from the Greeks. Being well ordered by general 
principles, nature is possible to understand. Science will uncover 
essences, identify fundamental and simple principles, and produce 
taxonomies, dividing the world into “levels,” and science itself into 
“disciplines.” 

Nature, or the universe, we now think, is the result of a process of 
construction. From the Big Bang until today, fundamental elements and 
forces of nature have combined into ever more complex substances and 
configurations. This common origin give to the sciences of nature their 
characteristic generality, as long as they examine those fundamental 
elements and forces.

Our artificial world is different from nature in the haphazard, 
provisional, contingent nature of its construction. There is no real 
common origin, except locally, properties are often less than universal, 
and “artificial laws” are local design solutions rather than universal 
principles.6 Projects of classification seldom make sense, since there 
is no real order in the artificial realm–except, again, locally. The 
sciences of the artificial ought to make a virtue of the lack of generality 
characterizing artifacts rather than struggle with this lack in a forlorn 
attempt to imitate the sciences of nature. This difference is mainly a 
temporal difference: it is the speed of artificial construction that produces 
its haphazard variety and it is the slowness of natural construction that 
makes nature hang together as well as it does.

To get to the order of nature it is important to idealize and simplify, 
to disregard disturbing factors, to use the ceteris paribus clause, to see 
the essential properties in a substance or process, and abstract from 
the accidental. Such simplification is necessary if we shall ever reach a 
general theory, since superficially nature is chaotic, changing, complex 
and varied. Science is interested in the world of ideas, wanting to leave 

6 Attempts to make the sciences of the artificial more respectable will often look for universal 
properties and fundamental principles. Think of Mill’s moral laws, Chomsky’s linguistic 
universals. See Dennett for a criticism of the idea of ”artificial laws.” (1993)
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as quickly as possible the world of sense. In the artificial world we are 
interested in the exceptions as well as in the rule. Really, the rule is rather 
uninteresting compared to the exceptions: the deviants, the risks, the 
accidents, the rule violations, and so on. In engineering we are interested 
in predicting accurately rather than explaining satisfactorily. If it works 
it matters less if we understand it or not. The engineer prefers to be stuck 
in the world of sense.

Artifacts are constructed rather than documented
Science produces knowledge as an abstract commodity. The process of 
obtaining knowledge has to  be documented, since knowledge can only 
be obtained by the use of method. We can of course be lucky and hit on a 
good theory, the truth, but only by going through the process defined by 
the method will we, and others, be able to tell if it really is knowledge or 
not. This idea of documentation, of making things explicit, of keeping a 
protocol, plays a great role, of course, in modern society. Objective 
phenomena are reported in objective documents for everyone to see.

In natural science we aim for knowledge, but in engineering our 
ultimate goal is design. The differences between these two ends are 
deep-going. In Simon’s words: “The natural sciences are concerned 
with how things are....Design, on the other hand, is concerned with 
how things ought to be, with devising artifacts to attain goals.” (p. 58f). 
In science you are judged on the basis of your documents: publish 
or perish! In engineering we accept as evidence only a successful 
construction; it is the quality of technology that matters: patent or 
perish! This difference is one of degree, of course, but when it comes 
to fundamental attitude it is a distinct difference. Engineers often take 
lightly the demand for documentation for the obvious reason that 
documentation plays a secondary role in engineering, and so can be 
taken more lightly.

Artificial science has heuristics rather than methods 
Science is defined by its method, the scientific method. With methods 
the investigation, or whatever it is you are doing, becomes systematic 
and exact. That it is systematic ensures that it is safely productive, that it 
will not waste its time on accidents, and that it is open to control. But this 
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emphasis on methods turns science into the bureaucratic administration 
of ideas, leaving unaccounted its creative aspect. Creativity is viewed as 
something less than rational, something necessary, but not quite 
housebroken. In engineering, on the other hand, creativity is at center 
stage, since our business here is design. Heuristic rules of thumb, 
intuition and tacit knowledge, experience and tinkering, and plain 
common sense will be more openly accepted in engineering. 

The idea of science is wonderful and it is wonderful outside as well as 
inside science. This idea lies at the heart of modern Western civilization. 
It is our idea of rationality: of keeping to the subject, not straying 
into irrelevancies, of respecting evidence and reasons, of striving for 
objectivity, and getting down to business in a methodical fashion. This 
idea is as important in police investigations, in court, government, 
education, medical care, industrial production as it is in science. This 
idea can be summarized, as the philosophers of the Frankfurt school 
want to summarize it, as an ideal of instrumental rationality. But then 
one has to remember that underlying this ideal, and more important than 
this ideal, is a belief in the order of the universe. The universe is a clock 
work.

But the artificial world is no clock work. The artificial world is a 
haphazard, accident prone, collection of artifacts. The artificial world 
is not ordered; if there were fundamental principles that a scientific 
foundation for engineering could go hunting for, they would be very 
different in nature from the ones sought and found in the natural 
sciences.7 In the artificial world we are interested in the “accidents” 
rather than in the essence for the simple reason that we are not primarily 
interested in understanding the artificial world but in living in it.

Artificial science is engaged rather than disinterested
The scientific attitude is one of objective detachment. As a neutral 
observer of events you minimize the risk of being prejudiced by your 
interests. Science becomes possible when you can make a clear 

7 Cf. Norman’s (1988) attempt to find such principles in The Psychology of Everyday Things.
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distinction between yourself and the object you are investigating. As 
long as you experience yourself as one with the world, when you are 
engaged in it, paying particular attention to what is useful will bias your 
theory.

In the artificial world we are not interested in objectivity; we have 
to interact with our artifacts, and we are not interested in just looking 
at them. Artificial science is value oriented. This is true of applied 
science as well, but since artificial science is a science of design, values 
come to play a more important role in how you choose what to actually 
work with. Artificial science is more openly politicized than the natural 
sciences.

The scientific attitude to nature objectifies nature, leaving behind the 
close interaction between man and nature typical of life in traditional 
society. Generalizing from science, we have adopted such an objective 
attitude to our environment, nature and artifacts. We are alienated 
from them. It is one of the aims of an artificial science to restore the 
interactive engagement, that has only been suppressed, between man and 
his environment, artifacts and nature.

5 Science with Fiction
Simon seems to take for granted that a general science of design will 
share the values of traditional science. But if the two major reasons to 
ask for an artificial alternative to traditional science (differing from both 
natural science and mathematics) are, as Simon says, an appreciation of 
the accidental nature of the artificial world and a discontent with the role 
traditional science has played in engineering, then it is difficult to see 
how a science sharing those traditional scientific values could do the job. 
What we seem to need is an artificial science that takes seriously both 
the distinctive nature and role of artifacts and the task of designing good 
technology, the values of engineering. But won’t such a “science” be so 
different from traditional science that it may not be wise to call it science 
at all?

The sciences of the artificial will strike a balance between traditional 
scientific values such as essential truth, documentation, objectivity, and 
the use of method, on the one hand, and values of engineering such as 
risk awareness, success, engagement, and the use of heuristics, on the 
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other. Exactly how such a compromise between truth and successful 
implementation will turn out will vary, but the result will be very 
different from traditional science, or so I would argue.

Ever since natural scientists were geographical discoverers, we have 
had a view of science as developing by struggling through the jungle 
of the unknown, collecting facts and charting the territory. Reaching a 
hill, the view will clear and the mighty scientist will discern another hill, 
defining new challenges, and new problems to be solved. There is no 
direction to science other than that given by the territory, and the way 
those hills look when glimpsed from afar. Some scientists may prefer 
to follow rivers, others to climb mountains, others again to venture out 
on the oceans, but it is the nature of the terrain that gives true, objective 
science its direction. When technology is viewed as applied science, 
as the material spelling out, or implementation, of scientific findings, 
then there is no direction to technology either, except that given by 
the territory of the unknown. So, we will get atom bombs and laser 
guns, gene manipulated tomatoes and formula one automobiles, six 
lane highways and cross mountain bike knee protection gear, rather 
than solar energy plants and artificial limbs, ecological cultivation 
and electric automobiles, meeting places and comfortable shoes, just 
because those things were there in the terrain and those other things 
were not. 

Rubbish! If anything, science is applied technology rather than the 
other way around. Technology provides the instruments, the ships, 
telescopes, thermometers, and computers, needed for the expeditions 
and the nature of the instruments will give the expeditions their general 
direction as well as determine what can be discovered. Technology 
will also provide science with its subject matter, producing in chemical 
laboratories, accelerators, and on the workbench, the very nature to be 
investigated. Once it is clearly seen how the evolution of science and 
technology are human enterprises, it becomes obvious that scientists 
and innovators can no longer hide behind a silly view such that they only 
go where the terrain takes them.

When scientists, innovators and engineers begin to really see that 
they shape the world for all of us to live in, they will of course take an 
interest in questions concerning what that world should be like. It is a 
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little strange that it has taken them so long to realize this. Humanists, 
artists, and politicians, who has virtually no impact on the shaping 
of our world, worry about its direction, while the engineers who 
are busily building, seem content not to think globally at all. But 
that is changing now when science and technology are becoming so 
obviously oriented towards designing an artificial world rather than 
discovering the natural, when the natural sciences make way for the 
sciences of the artificial.

The sciences of the artificial are design oriented, and this means that 
they put a premium on imagination. Imagination, our capacity to think 
about what is absent or does not exist and to think what we perceive 
as being different from or more than what we see, is “an essential 
and transcendental condition of consciousness,” to speak with Jean-
Paul Sartre in L’Imaginaire, quoted from the English translation of The 
Psychology of Imagination. It is our capacity to dream of things that 
never were that makes us human. It both introduces “negation” and 
“lack” into the world–and with lack “values”–and is the very foundation 
of human freedom. It is imagination, the capacity to see the world as 
it is not but as it could be, that makes it possible for us to change the 
world. Imagination gives us alternatives and makes us see the lack in the 
world as it is. The world will always be lacking as long as we remain 
human. Human consciousness is by its very essence an “unhappy 
consciousness.” It is from that unhappiness that human beings draw 
their strength to act, to change the world, to design a better world. And 
it is that unhappiness that is the raison d’être for the sciences of the 
artificial.

By stressing the importance of imagination, the artificial sciences 
will make explicit the important role played by fiction in our search for 
knowledge. For what is it we do when we draw up a design document, 
be it for an electrical installation, an information infrastructure, an 
organization, or a research project? We produce fiction. We use our 
experience and imagination to describe something that does not (yet) 
exist. The only principal difference between such design fiction and 
literary fiction is that our ambition normally is to turn our design fiction 
into fact. Design is future oriented. And yet much design fiction is 
produced more in order to examine what is possible than in order to 
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actually have it implemented. Thus, design is an important element 
in planning, decision–making, learning and most other cognitive 
activities.

With an explicit appreciation of the artificial sciences, design will 
be understood as an important scientific method, but if design is taken 
seriously enough then this will introduce a new scientific orientation. 
Our traditional understanding of science can be saved, in the way 
suggested by Simon, by viewing design as a method to investigate the 
boundaries of the possible. Thus, the possible is only the other side of 
the real. But my suggestion is, contrary to Simon, that we take artificial 
science to aim at examining the possible, in its own right, rather than 
as a means to determining what is real. Then we are interested in what 
is within the space of possibilities, rather than in the boundaries of that 
space, and design will introduce fiction as a major product of science, 
in addition to truth. But then, perhaps, we will prefer not to call such a 
design–oriented research, with fiction as its product, science after all. 
Perhaps, we will prefer to reserve the term “science” for research into 
facts and truth, rather than into fiction and possibilities. Or, perhaps, 
we will say it is exactly because artificial science is interested in fiction 
rather than in truth that we call it “artificial”? For what are artifacts when 
compared to nature, if not fictive, i.e., products of imagination?

It is a common observation that we learn more about life from novels 
than from the social sciences, but why is it so? Is it because novelists 
are more imaginative, more creative, have more wisdom, than social 
scientists or is it because career demands in the sciences have favored 
bookkeeping and sneered at imagination and wisdom? Why is it that in 
psychology we learn more about short–term memory than about life?  

There is room for imagination in science, of course, but it is an 
imagination that is rather severely restricted. Science shuns away from 
fiction, from story telling and makes that one of its defining traits. 
Science deals in facts not in fiction. And yet, everyone agrees of course 
that all cognition is loaded with imagination. So when fact is opposed 
to fiction, it is not imagination as such that is negated, but only the 
way imagination is let loose in fiction. Scientific imagination is always 
interested in implementation, realization.

Positivism, as a general ideology, in the sciences and elsewhere, 
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has often been welcomed as a healthy antidote to idle speculation, 
bringing science back to basics, back to facts. But a positivism that 
restricts science to a pedantic collection of data, leaving no room for 
interpretation, will soon be abandoned (only to come back again, of 
course). It cannot help us understand what goes on in modern quantum 
mechanics with its flights of imagination producing both charming 
quarks and black holes. Nor does it explain the widespread penchant in 
science for the illuminating metaphor, the paradigmatic example, and 
the good story.

An interest in the factual, in what is real, does not have to restrict itself 
to already existing facts. An action–oriented culture is of course more 
interested in possible facts than in already existing, and it needs it needs 
systematic knowledge of those possible facts, it needs a science with the 
space of possibilities as its subject matter. 

Ever since Wittgenstein observed, in the Tractatus, that “ein Bild 
hielt uns gefangen,” and introduced a richer understanding of language, 
there has been an evolution, in philosophy and in the social sciences, 
towards a more narrative understanding of social reality. But that is 
not what I mean by going from science to fiction. I do not see science 
being replaced by storytelling. On the contrary, what I try to sketch is 
an artificial science that uses the scientific tool box, with concepts and 
distinctions, classifications and definitions, to describe our possibility 
space. To the extent that narratives play an important role in social life, 
and they do of course, they will be part of the subject, but this does not 
mean that artificial science itself has to use narratives as its means of 
presentation.

Artificial science is, like engineering itself, the use of imagination 
to design. It is a design–oriented imagination with an interest in 
construction and implementation. But it is not only the artifact that is 
designed, but its context of use as well. And that is why archeology 
can be used as model for some of the aspects of artificial science. 
In archeology we find an impressive use of imagination to paint the 
context of use from a few scraps of artifacts.

6 Archeology of the Future
Information technology is today changing public debate, business stra-
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tegies, and political agenda by increasing our interest in the future. This 
may prove to be a fad, but it is hard to avoid the feeling that if so, it is a fad 
that will last for a while. One indication of this is the way information 
technology has changed the relations between science and the rest of 
society. Academic research is now becoming integrated with the rest of 
society in a way reminiscent of the situation in countries at war. 
Information technology has managed to mobilize the scientific 
community in a major social change effort. There is no question any 
longer but that science has to participate actively in designing the future 
information society. In this way, science changes its fundamental 
knowledge interest and begins to change into an institution for 
reflections on the future.

The 19th century interest in history was an interest in the big picture, 
in world historical trends, mythical pasts, and heroic deeds. It was an 
interest in history as edifying fiction rather than factual book-keeping. 
It took an elevated view with ideal, spiritual subjects such as heroes, 
nations, elites, classes, and cultures as the agents of history. The 20th 
century is dominated by a down to earth, material interest in facts 
and figures. History is replaced by science, and instead of elaborating 
our mythical past, we subject the minutiae of our everyday present to 
close and careful scrutiny. Historical story tellers have been replaced by 
statistical bureaucrats.

Our interest in the future is again redirecting our attention from facts 
to interpretation. Even if that interest began, in the 1960s, as a defensive 
reaction to apocalyptic warnings about atomic wars, chemical pollution, 
and nuclear meltdowns, and to a large extent has been reactionary, in 
the way it has expressed itself as attempts to stop or abandon certain 
technologies, it has also led to a more constructive interest in scenarios 
of the future.  Even if “sustainable growth” is not itself a particularly 
creative view of the future, the discussion of material resources, uses 
of technology, and environmental hazards, has slowly turned people’s 
attention to the possibility space of the future.

With information technology this defensive interest to “save the 
future” has begun to be combined with a more optimistic interest in 
how to shape the future. Riding on a wave of interest in information 
technology, busily trying to contribute to that wave, futurists of all sorts 
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appear in media, predicting and preaching the blessings of information 
society. Such discussions of trends and details of information society 
often seem to be interpretations of the use of information technology, 
reminiscent of the way archeologists try to reconstruct the past from 
the artifacts found. I therefore use the term “future archeology” to 
characterize such attempts at investigating the future, and I think it is 
possible to make that occupation at least as academically respectable as 
archeology itself.

Archeologists have to do their cultural studies solely on the basis of 
material artifacts, and a haphazard collection of remnants at that. This 
does not mean that they cannot draw on ethnographic studies of cultures 
still using those artifacts, in their attempts at interpretation, nor that they 
cannot make use of experimental methods in actually trying to recreate 
the details of ancient artifact use. And yet, whatever they will be able 
to say about the cultures they study will rely on a material conception 
of what a society is. To archeology, a society is a technology, a way 
of organizing the use of that technology, and ideas about, or derived 
from, the technology and its use. There is a lot speaking in favor of this 
definition, and it is not as narrow as one might first think.

Like other historical disciplines, archeology was established in the 
19th century (Trigger 1990). In the 20th century it becomes a major 
industry, being called in to check for ancient dwellings, whenever 
industrialization wants to perform major surgery on the landscape. 
Sometimes its perspective is applied to the present, as in material 
culture theory, an approach to social and cultural studies looking 
carefully at the material infrastructures of contemporary life. Having 
moved archeology from the past to the present, it becomes easier to 
get used to the idea of an archeology of the future. Similarly, after 
having moved ethnography from the exotic tropics to our everyday 
neighborhood, it will not be too difficult to conceive of an ethnography 
of the future.

An archeology of the future is just as scientifically respectable as 
an archeology of the past or present. The artifacts that we bring back 
from the future are really no less, or more, reliable as data than those 
we dig out of our past. When I hold up the new mobile phone or palm 
computer and begin to expound on the kind of everyday habits of a 
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culture dominated by this sort of technology, I am really in a much better 
situation than the traditional archeologist. I cannot tell, until there are 
more models on the market, and the sales are beginning to take off, 
that the palm computer will ever play an important role in shaping our 
everyday existence. But neither can the traditional archeologist. Finding 
an artifact is one thing, determining that it once played an important role 
is a whole different matter.

Traditional archeologists make a virtue of staying close to their 
relics, and yet they will of course use their knowledge to direct their 
search and anticipate findings. An archeology of the future will be more 
speculative (imaginative) than traditional archeology. Like archeology 
it will interpret artifacts to infer culture. But when business companies 
are interested in future archeology, it is because they need advice on 
product development. They want to find out what other artifacts may go 
well with those already brought back from the future. And ambitious 
humanists may turn archeology on its head by asking: What artifacts 
would be needed to realize this (imagined) culture?

Ethnography, except to the extent that it really is archeology, cannot 
really claim to study the future in a scientific way. Relying on interviews 
and detailed behavioral observations, as it does, it finds it difficult 
to do empirical studies of the future. But that does not mean that 
ethnographers cannot play an important role in developing scenarios of 
future social life. To the extent that the social sciences develop theory, 
that theory can be used as a framework to be filled in with possible 
forms of life. And, to the extent that ethnographers learn about the wide 
variety of past and contemporary life forms, they will be invaluable in a 
discussion of possible future ones.

7 Artificial Science in Practice
The scope of artificial science is enormous, encompassing as it seems 
everything from literature studies and political philosophy to 
engineering and chemistry. With such a scope, the idea will be useless 
unless we make very clear what it is in all these diverse activities that we 
want to single out when we describe them as artificial. What is it that 
characterizes the way we do literature studies or engineering when we 
approach our subject matter as artificial scientists?
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The modern idea of a science of nature, as formulated in the 16th 
and 17th centuries, was motivated by an ambition to control our 
natural environment. In a period of geographical expeditions, expanding 
industrialization, and increasing communication, knowledge of nature 
meant power to control nature. Similarly, the idea of an artificial science 
is based on an ambition to control our artificial environment. The 
motivation is basically one and the same. It is only because we were so 
successful as natural scientists that we now have to change. If technology 
once could be viewed as a benefit reaped from an independent study of 
nature, technology now has gained central stage with natural science as 
subordinate.

The natural sciences have themselves participated in this process 
of change. The distinction between science and technology has lost 
its usefulness. But we can still distinguish between, what we might 
call, a traditional natural science approach and a more modern artificial 
science approach to research. The traditional approach with its ambition 
to chart and understand the processes of nature continues to attract. That 
this approach becomes secondary to the very different project to shape 
our artificial world, secondary to an artificial science approach, may 
only help us in making its distinguishing nature clearer. 

 Engineering motivated by an interest in the use of technical 
artifacts will direct its design interests toward developing useful 
technology. This will include traditional engineering tasks with their 
close relations with natural science and mathematics, but it will also 
include an interest in the context and conditions of use. The latter 
sort of interest can stop at questions of ergonomics and usability, 
studying human-machine interaction, but it can also extend into an 
examination of the place and role of the particular technology in the 
social organization for which it is destined, as well as its (future) 
impact on society as a whole. There has to be division of labor within 
this broad spectrum of tasks, of course, but the artificial science 
approach to engineering will keep the whole spectrum of tasks in mind 
as it concentrates on one or the other.

In the 20th century, the social sciences have struggled to establish 
themselves as ideologically neutral, while yet supplying knowledge 
useful for social and political reform. With an artificial science 
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orientation they don’t have to give up their ideological neutrality, but they 
will take more active part in suggesting and discussing particular reforms. 
They will be more artifact–oriented, and worry less about universal, 
natural properties of social organization. This does not mean that they have 
to deny the importance of natural constraints on socialization and social 
organization, but that they will develop a more explicit design orientation 
rather than trying to “naturalize” their disciplines. This will also mean, 
of course, that the social sciences will increase their interest in the role 
of physical artifacts in building social organizations, acknowledging a 
simple, but long neglected social fact.

An artificial science approach will make engineering more like the 
social sciences and vice versa. While engineering will take a more active 
interest in the social contexts of technology use, social scientists will 
become more interested in designing rather than just observing and 
analyzing social organizations. When engineers study existing technology 
they typically do so with an eye towards improvement, finding alternative, 
more efficient and elegant solutions. There is still very little of this sort 
of thing in traditional social science research, even in such fertile areas as 
business administration and education. Instead, there has been a strange 
division of labor between research and consultancy.

In the humanities there are disciplines with a clear artifact 
orientation, and sometimes one finds examples of established 
traditions of design oriented artifact discussion, like in the various 
branches of criticism. Works of art, be they novels, operas, movies 
or music, are thoroughly examined by an impressively vocal and 
influential corps of critics. But there is no comparable technology 
criticism. Consumer reports are still at the level of checking spelling 
and revealing the plot, of assessing rather narrowly functional 
aspects of artifacts.

Art criticism has its basis in aesthetics, the philosophical discipline 
enquiring into the nature of art. In aesthetics you have an ongoing 
discussion about what constitutes good art: its emotional impact, its 
authenticity, its imitative success, its formal perfection, and so on. 
Why is there no corresponding discipline–we could call it “aretics” 
using the Greek word for well functioning–asking about “good 
technology”?
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Engineering needs its critics, who can explain why artifacts and our 
artificial world are the way they are, who can analyze those artifacts in 
all their many dimensions: functional, economical, aesthetic, historical, 
symbolic, social, ethical, political, and existential. We need a technology 
criticism that can make technology comprehensible to us, more than 
we need literary criticism. To understand the modern world and what it 
means to live in it, you have to understand its technology, and you will 
learn very little about it by reading novels. 

All of the disciplines in the humanities have a distinct historical 
orientation. With an artificial science approach you will, of course, 
define history as series of design and redesign projects. You will use an 
explicit design orientation to formulate the choices made by historical 
agents, and the routes taken. But you will also use such an orientation to 
look closer at the routes discarded, discussing and criticizing like they 
do in the more artifact–oriented human disciplines (compare chapter 3 
by Göran B. Nilsson).

We have finally begun to understand what Nietzsche could have 
meant by saying “God is dead”. We are no longer the inhabitants of a 
created world. We are the creators. Our major task can no longer be to 
understand the world we find ourselves in, but to build a better, artificial 
world. When we make this task our fundamental motivation, we have 
an artificial science approach. We can be doing engineering or literary 
criticism, organizational consulting or ethnographic work–studies. We 
can even be advocating going back to nature, relying on a more simple 
craftlike technology. But we will agree that the world we live in, the 
world that shapes our lives, is a world of our own making, an artificial 
world. And we will agree that it is our task to contribute to the design of 
a better world, and that whatever else this means, it does mean that we 
will be actively exploring the possibility space of socio-technological 
design.

But what does this mean in practice? It means that rather than 
stressing such natural science values as careful documentation and 
reasoning, methodological acumen, knowledge of the field, the quest 
for abstract, fundamental principles, universal truths, the scientific 
community will begin to stress problem relevance, human interest, 
imaginative scenario building, and good ideas. It means that academic 
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researchers will gradually turn away from the never ending task of 
reporting, in greater and greater detail, what goes on in the world, and, 
in particular, what goes on in the world of scientific publication. It 
means that there will be a growing framework of future archeological 
explorations of the socio-technical possibility space, providing a context 
for physical and social engineering design efforts, and a source of 
knowledge for decision makers of all sorts.

8 A New Engineer
Simon deplores the role the natural sciences have come to play in 
engineering curricula. With the artificial sciences as its foundation, he 
argues, engineering can develop rather than suppress its design 
orientation. This is all very well. But Simon’s conception of the artificial 
sciences, and of engineering, in the end fails to make a break with 
traditional scientific ideals and an artifact–focused functionalism. I 
have argued that such a functionalism takes too narrow a view of the 
interaction of humans with their artifacts, to serve well as a philosophy 
for an engineering that takes seriously the responsibility of designing 
our artificial world. Let me therefore end with a few comments on the 
new engineer I envision (Dahlbom 1998).

In traditional engineering we concentrate on how artifacts function, 
and on how to make them function. The new engineering will take a 
different view, attending to the use of artifacts, to the role they play 
in our lives and to how they play those roles. Such a perspective will 
revolutionize engineering, embedding it in a social context, making 
artifacts in use rather than artifacts its subject matter (Dahlbom & 
Mathiassen 1997).

Technology is a social phenomenon. Traditional engineering tried 
to abstract from the social dimensions of technology, and the social 
dimensions suffered. At the same time the social sciences largely 
neglected technology and its role as a social force. It has taken a long 
time for most of us to really appreciate what Marx saw clearly, that 
society is best understood as technology, an organization of the use 
of technology, and ideas about technology and its use. With such a 
materialistic conception of society as the basis, it is time to bridge the gap 
between engineering and society. Technology as a social phenomenon 
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is the bridge and it will merge engineering and social science into a 
design oriented, artificial science.8

Sometimes attempts at introducing more social and humanistic 
themes into the engineering curriculum seem to be an expression of 
an ambition to reduce the power of technology. This is not my vision. 
Technology is the outstanding social force and no amount of humanism 
will change that. But just because it is such a force, is it important for 
those who have the competence to control it, to take an interest in its 
use.

A quick illustration of what I mean is to see the impact that 
environmental awareness has had on engineering. To begin with, 
the typical engineering response was to think of environmental 
issues as consequences of technology, leaving those consequences to 
politicians and other decision makers to deal with. As public interest 
in environmental issues grew, those issues began to interfere with 
engineering work, causing irritation. Gradually, however, environmental 
issues have entered engineering curricula, influencing the nature of 
technical competence itself in more and more branches of engineering. 
From being a source of irritation, pollution has become an area of 
engineering expertise.

Analogously, I argue that as technology becomes more and more 
important and pervasive in all aspects of modern life, engineers will 
have to include more and more social aspects in their technical problem 
solving and into the very core of the technical curriculum. It would be 
so much easier and much less dangerous to introduce such aspects as 
additional, but distinct, skills, of course. But it would also be much more 
inefficient and contrived.

My main argument is simple. As long as technology played a less 
pervasive role in society, as long as engineers were engaged primarily 
in military affairs, or in heavy industry; as long as they were not 

8 It is difficult to express this (Marx’s) view of society as an organization of the use of 
technology, to avoid speaking of society and technology, as if they were two separate 
phenomena. I like Bruno Latour’s (1992) expression: ”technology is society made durable,” 
but that expression may of course be misleading too. It is more true of industrial society than 
of information society with its light-weight technology, in comparison with which human 
habits seem terribly inert.
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engaged in the everyday affairs of everyone, it was possible to carry 
on as if technology was somehow different from society. Engineers 
became experts on designing, constructing, maintaining, and repairing, 
technology, while knowing next to nothing about the actual details of 
its use. As long as industrial production was expanding and goods were 
selling themselves, engineers could concentrate on technical functions, 
and disregard qualities of use. When humans were considered at all, 
they were treated as “factors” to be added, somewhat as an afterthought, 
to real engineering, or handed over to “cognitive psychology” to handle. 
All this is changing now that technology is stepping out into the 
everyday lives of everyone and consumer power is increasing.

Computer technology or, as it is nowadays often called, information 
technology, is a particularly striking example of the need for such a 
change. As long as the engineering task was restricted to the computing 
machines themselves, traditional engineers were doing fine. As long 
as computers were used as automata, it was their independence of 
human beings that made them so powerful. The power of information 
technology, on the contrary, lies in its dependence on human beings, 
in the many ways–as tools, networks, media, and the like–in which it 
involves and enhances human actions and interactions. It is this power of 
information technology to infiltrate our lives, our minds, our pains and 
pleasures, which places new demands on the engineering profession.

Information technology makes the role of technology in shaping our 
everyday lives obvious for everyone to see. Once that observation is 
made it becomes so much easier to see that this always has been true of 
technology, even the most mundane and simple tools. Technology has 
been creeping up on us, and only slowly have we begun to understand its 
social role. The idea with technology is that the use of it shall change our 
lives. And yet, we have a tendency to think of it as something that we can 
introduce into our lives without really changing them. And that is why 
our societies and we change with the diffusion of technology while we 
don’t really understand what is going on, or see what is happening until 
it has already happened.
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The Nature of Artifacts

SVANTE BECKMAN

1 Introduction
A science may be distinguished by the nature of the facts it deals with. 
The science of the artificial is about artifacts. I will use “artifact” in a 
wide sense such that includes the common use of the term as “materially 
objectified man-made things”, but which also stands for all forms of 
humanly designed, socially objectified vehicles of functional meaning, 
material or not. This phrase, “humanly designed, socially objectified 
vehicles of functional meaning” is as far as I will go in providing a 
general definition of artifacts, and thus of the subject matter of a science 
of the artificial. A number of special meanings of the term “artifact” 
(like something generally unnatural, or a fake datum or observation due 
to human error) will be ignored. Some uncertainties as to the precise 
relation between “artifacts”, “social facts”, and “cultural facts” will also 
be left aside. One can note e. g. that John Searle, in The construction of 
social reality (Allen Lane, 1995) seems to mean by “social fact” 
something quite similar to what I take as “artifact”. The general 
sloppiness of the concepts of the social and cultural would, however, 
make an attempt to account for their relation to artifacts rather 
inconsequential.

The business of a science is the production of facts and of order. 
The conjunction of fact and order is what we call theory. Theories are 
ordered facts. That I speak of “producing facts” rather than “finding 
facts” may mislead the reader into taking me for some type of non-
realist in scientific attitude. That is not the case. Facts produced 
by a natural science are “about-facts”; they normally refer to real, 
independently prevailing natural phenomena. These facts (and the 
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ordered facts called theories) are however also artifacts in the sense that 
they are socially objectified vehicles with the function of providing 
knowledge about nature. The business of a science of artifacts is 
not only about the production and ordering of “about-facts” i.e 
knowledge about artifacts. While these facts normally refer to real 
phenomena prevailing independently of the theorist, they do not 
prevail independently of Man, in the sense that most objects of natural 
science do. Artifacts are of human design and objects of continuous 
redesign. Peculiar for a science of artifacts is that by studying artifacts 
it is also involved in the re-design and re-production of the very 
artifacts they study. This involvement in re-design, in the improvement 
of artifacts, may be offered as the raison d´être for a science of the 
artificial, as Bo Dahlbom does in his contribution to this book. It may 
also, as Göran B Nilsson does, be offered as a memento to students that 
the history there is for historians to make is a matter of improving on 
artifacts already made.

Basically a science provides two kinds of order to its facts, it makes 
two types of sense of facts: qualitative categorizations and relational 
ascriptions. Theories are essentially proposition about how facts of 
certain qualities relate to facts of certain other qualities. In this essay I 
am almost entirely preoccupied with qualitative categorizations. I will 
present a number of conceptual tools for sorting out artifacts and the 
related concepts of artificiality (shared by all artifacts), of artifaction 
(the activity of making artifacts) and artificialization (the process where 
by the human world becomes increasingly artificial).

This is a synoptic version of a possible longer text. It covers only some 
parts of the terrain belonging to the elements of a science of artifacts. 
Little is said about the systemic nature of artifacts and the dynamic 
interdependence between them. The institutional domains of artifaction 
we typically use to order artifacts–technology, art, science, religion, 
politics, economy, household, sports etc.–are not discussed. Questions 
about forms of change and the explanation of change in artifacts are 
conspicuously absent. Being synoptic, it leaves little room for the 
elaboration of arguments, for examples and for reference to authors who 
have touched upon similar matters.

I will start with questions of the metaphysical place of artifacts and 
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end with questions of the knowledge of artifacts. In between I will 
deal with general forms and functions of artifacts, artificialization and 
artifaction.

2 The metaphysical place of the artifacts
Any science starts with metaphysics–the overall nature and place of its 
facts. Here I will rely on two standard items of metaphysics. One is the 
modern one that conceives of the organization of matter as evolving, as 
emergent. Higher forms of organization of matter are “rooted” in lower 
forms and “emerge” from them. The other item is the persistent habit of 
Western metaphysics to arrange the world in terms of two master 
distinctions: that between what is “living” and what is “dead,” and that 
between what is “material” and what is “spiritual.” 

Crossing these two distinctions yields the following master structure 
of reality:

 Figure 1. 
Spirit

  The realm of mind    The realm of artifacts

 Living Dead 

  The realm of biology     The realm of physics

Matter

At the bottom of this world we have the realm of physics. It contains 
“dead matter.” From this realm “living matter”–the realm of biology–
has emerged via a broad stretch of self-organized chemical structure 
balancing on the border between living and dead matter. From a 
chemical point of view life is a matter of degrees. All biological 
phenomena are rooted in physics; they behave according to the laws of 
physics, and can be explained in terms of the principles of material 
causality, conservation of energy, etc., found in physical science. But 
those phenomena, which are constitutive of life (we need not bother 
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with what they are), cannot be “reduced” to physics. Principles like 
functional adaptation, natural selection, reproduction, genetic pro-
gramming are irreducibly biological, while the material imple-
mentation of such mechanisms in organic things certainly relies entirely 
on the building blocks and the various mechanisms delivered by the 
realm of physics.

Out of living matter, living spirit, the realm of minds–has somehow 
emerged. However little we seem to know for certain about minds 
most of us believe that minds emerge in the neural web of very large 
brains. The mind is the realm of self-consciousness, of conceptually 
directed intentionality (meaningful action), of self-reflection, of reason, 
of the experience of selfhood, self-agency, and what not. Exactly what 
is constitutive of minds is immaterial in this context. Whatever minds do 
it is rooted in their biological substratum, as organic life is rooted in its 
physical substratum. The working of minds can only in some respects 
be reduced to the working of brains. The experience and actions of 
minds take place in a web of ideas and concepts somehow stored in and 
fabricated by the brain. Also mind is a matter of degree. Much of what 
humans do is indeed literally mindless. Much of our behavior is not 
conceptually self-dependent doings and thus not any action in the sense 
many philosophers like to reserve this concept for “mind controlled” 
behavior. 

The emergent nature of minds has put the science of psychology in 
a difficult spot vacillating between “material” and “spiritual” accounts 
of human behavior, chronically uncertain whether observed phenomena 
belongs to the realm of the mind (thus demanding explanations in terms 
of “meaning”) or if they belong to the realm of biology (demanding 
explanations in physiological terms). This conflict between “tender-
minded” and “tough-minded” psychology, identified more than a 100 
years ago by William James, still rages.

If one argues that only human brains support minds (all other animals 
are seen as mindless) this may not depend on the unique complexity 
of human brains, but rather on the uniqueness of the environment of 
such brains, the artificiality of that environment in general and the 
symbolic mediation of it in particular. Roughly, minds arise in brains 
by internalizing principles of symbolic meaning from the environment. 
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This internalization of artificiality is at the center of Dahlbom’s 
perplexing thesis that “mind is artificial.”9 

That the mind conceivably depends on artifacts does not make it 
artificial. There are enormous stores of informative artifacts piled up 
in the cultured brain for the mind to use in its activities like codes, 
concepts, grammars, algorithms, theories, ideals, routines, programs, 
etc. They provide both the tools and the modus operandi of minds, but 
I don’t think that this makes the mind an internalized part of the realm 
of artifacts. However quaint the venerable terms may ring, I stick to a 
conception of the mind as “living spirit,” in contrast to the “dead spirit” 
of the realm of artifacts.

Though the realm of artifacts emerges from the realm of minds–”living 
spirit” is turned into “dead spirit”–the mind depends symbiotically on its 
offspring. It seems impossible to tell what the mind is without reference 
to its conceptual, language dependent mode of action. It is arguable 
that the realm of minds did not evolve independently and before the 
artificial–at least not independently of one type of artifact, namely 
symbolic language. When for some wild coincidence that invention 
struck home among our ancestral apes, both minds and artifice started 
evolving along new tracks. Man and Culture are born together. At the 
start of history was indeed “The Word.” 

If the science of psychology is tormented by its position on the 
border between matter and spirit (whether psychology belongs to 
the “Naturwissenschaften” or to the “Geisteswissenschaften”) other 
behavioral scientists are tormented by phenomena which occur on the 
fuzzy border between the realm of minds and the realm of artifacts. 
Should we “psychologize” human behavior or should we “sociologize” 
it? Is it the institutional setting that essentially explains why I am writing 
this kind of text, or has it something to do with my intentions (which 
seems natural to think), or even hormones? 

Though most modern philosophers agree that there are things that 
are irreducibly biological and there are things that irreducibly belong 
to minds, they are much more uncertain about the irreducibility of 

9 Bo Dahlbom, ”Mind is Artificial” in Bo Dahlbom (ed.) Dennett and his Critics. Blackwell 
1993.
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artificial phenomena. In the philosophy of cultural we have experienced 
a more than 100 years long battle between “psychologism” and 
“sociologism”. 

Sociology has had a rough time throughout its relatively short career 
as an independent field. One if its ailments concerns whether social 
facts are sui generis (“methodological collectivism”/ “artificialism”) 
or possible to reduce to bundles of individual psychic phenomena 
(“methodological individualism”). A neighboring uncertainty concerns 
whether individual behavior should be understood as essentially 
artificial, i.e., dependent on institutional facts or if such facts are only 
parts of the environmental conditioning of individual intentionality 
basically dependent on psychic facts. Given that the world is constituted 
as I think it is, such ailments are impossible to get rid of. In the 
processes of making them socially objectified, artifacts are indeed 
“reducible” to psychic phenomena, but once they have emerged as “dead 
spirit” they acquire powers of interaction with their psychic substratum 
which sometimes extends to regular control as in many instances of 
institutionally directed behavior. It is for the empirical analyst and 
historian to decide whether a certain social fact at a particular time and 
place is sui generis. Sometimes it is, sometimes it is not. It’s not a matter 
of “methodological” choice.

Modern mentality is horrified by the idea of a sui generis nature of 
artifacts. Human freedom is at stake. Various mixtures of humanism, 
individualism, democratism and political activism demands that the 
artificial is a pliable servant of freely intentional Man. Ironically that 
morally boosted conception of a freely intentional, individually rational 
man is a good example of an institutional artifact controlling substrative 
minds.

You can arrange the four realms of the world as a pancake with 
four successively emerging layers. The artificial world is then the 
top layer. My own characterization of the artificial as “dead spirit” is 
metaphysically richer. It is also an old one. Hegel for instance used it. 
Speaking of artifacts of all kinds as “frozen intentionality” is popular in 
contemporary theorizing.

My four-realm metaphysics can be compared with the rich historical 
supply on the theme. Two-realm solutions relying on some variety of the 
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matter-spirit distinction seem to be the most popular. The dying out of 
idealism in modern metaphysics has left room for such things as Karl 
Popper’s three-realms world of nature, minds and culture allowing for 
instance a cow to be a natural thing in a field, a psychic thing (an idea) 
in human minds and piece of “objective knowledge” in culture. What he 
calls world three is thus what I would call world four.

The history of metaphysics reveals many attempts to make single-
world solutions: to let one realm take over the whole world. In classical 
times varieties of general artificialism prevailed. With creative gods 
and ideal Platonic worlds everything was made and designed for a 
purpose. As we shall see in section 11, Aristotle’s theory of all form 
of determination in the world, his theory of four causes, is actually 
an analytic paradigm for artifaction. 18th and 19th century science 
was bent for general physicalism, everything was material physics and 
determined in terms of physical causality. To cushion the shocking 
conflict with artificialism, gods were sometimes allowed to have written 
the laws of nature. The idea that the world of physics is somehow “more 
real” than the others still lingers on. Pan-biologism, everything is life, 
has also been forwarded. The 19th century challenge of rising biology to 
physics as a master science has resulted in lasting metaphysical changes, 
not least in the modern conceptions of evolution and autopoesis in 
matter generally.

The science of a world constituted as in figure 1 meets with two 
basic forms of cross-realm determination, an upward and a downward 
one. Upward, you explain a phenomenon on one level as determined 
by a phenomenon on a lower level as the exalted talk of a person (a 
mind phenomenon), is explained by the chemical effects of alcohol 
(a physical phenomenon) mediated by the behavioral reactions of 
brains to alcohol in the blood (a biological phenomenon). Downward 
determination signifies relations of control from phenomena on one 
level to phenomena on a lower level, as when cells direct physical 
processes within them, as when sorry minds gets ulcers, as when the 
mind controls the behavior of the body in ordinary action, and as when 
institutional artifacts control human intentionality.  

Modern science is riddled by border conflicts as to which realm a 
phenomenon rightly belongs. Each realm has a characteristic mode of 
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explanation jealously guarded against attempts from scientists from 
higher or lower realms to take over the ownership of a phenomenon. The 
status of a fact is intimately related to its mode of explanation. Standing 
on the top of the world, the facts of the realm of artifacts represents 
the highest level of complexity in matter. Being successively rooted in 
physical, biological, psychic and artificial phenomena they are open to 
the whole spectrum of explanatory forms.

This complexity, or built-in lack of “metaphysical integrity”, of 
artificial phenomena can partly explain the shaky status of social and 
cultural sciences. Giambattista Vico, the Italian philosopher, once said 
that we can know History (the artificial realm as a developmental 
totality) much better than Nature, as we have made the former but 
not the latter. We are “on the inside” of artificial phenomena and thus 
privileged in understanding them. The long-range batting averages of 
the sciences since Vico’s times seem not to sustain this at all. Rather the 
inside position is a reason why a science of the artificial has had such 
difficulties in developing towards the sets of relatively stable dogma 
of a “normal science” in Thomas Kuhn’ s sense. It entails a projective, 
self-reflecting, creative, re-designing element in the study of artifacts 
which corrupts their status of stable facts to be systematically explained 
by a science. This is perhaps why, as Dahlbom argues, a science of 
the artificial should not be conceived as a theoretical science engaged 
in truth-making, but rather as a practical science engaged in world 
improvement.

Placed as in figure 1 the science of the artifacts is one half 
of the “spiritual sciences”–Geisteswissenschaften as opposed to 
Naturwissenschaften). This does not however make that science a 
concern only for the Geisteswissenschaftler. Artifacts are material 
and/or conceptual arrangements of things. The four-realms model 
points out that some artifacts are essentially physical (like automobiles), 
some artifacts are essentially biological like sandwiches, some artifacts 
are essentially psychic like my belief in my being a professor and 
some artifacts are essentially arrangements of things that themselves 
are artifacts, like the sentences you now read. So a simple four-type 
classification of artifacts according to the nature of the stuff they 
organize emerges. A science of the artificial is a concern to all branches 
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of science. At a time in the culture of science when the completely 
dominant public motive for knowledge production is contributing to 
efficient artifaction and to the improvement of artifacts, this is rather 
obvious.

3 Socially objectified vehicles of functional meaning
As indicated in the introduction my general definition of an artifact is “a 
socially objectified vehicle of functional meaning”. Explaining this 
expression will give some further grasp of the metaphysical status of 
artifacts standing “on the top” of a world roughly constituted as in figure 
1.

Typically we recognize, identify, classify and explain artifacts in 
terms of function. They are made and used for certain purpose and these 
purposes are typically understood as built into the artifact and revealed 
in the inspection and use of them. 

It is necessary to identify the specificity of “functionality” in artifacts 
that sets them apart from other phenomena typically explained in terms 
of functions like hearts, ant hills, animal behavior and human action 
generally. The function of hearts is to pump blood. The function of 
anthills is to shelter ants. The function of the circling movement of the 
lion is to ambush the antelope. The function of my pressing of a certain 
button is to turn off my computer. But hearts, anthills, lion-circling 
and button-pressing actions are not artifacts. Artifacts like the word 
“artifact” or a knife require specific qualities. A shortcut to showing this 
is a “ladder of functional specificity”:

(0) “X effects Y”
(1) “X is around because it effects Y”
(2) “X is made and/or appropriated to effect Y”
(3) “X is intended to effect Y”
(4) “X is creatively designed to effect Y”
(5) “X is a socially objectified/objectifyable vehicle for effecting Y”

At the base of this ladder we find the precondition of functional 
analysis that something X effects something Y. When moving up the 
ladder we will note that the condition “X effects Y” is not strictly 
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necessary. It is rather “typical”. Though certain anthills for some 
reason fail to shelter the ants making them, also the deficient anthill is 
functionally explained in the light of the typical condition that anthills 
in fact shelters ants. If, for reasons of technical error, my computer is 
not turned off when pressing the off-button, the functional explanation 
of that pressing is identical with the functional explanation of the 
successful case.

That “X effects Y” is thus not strictly a necessary condition for 
functional explanation and it is certainly not a sufficient condition. 
Innumerable cases of “X effects Y” do not permit functional explanation. 
We must include level (1) that “X is around because it effects Y” in order 
to enter the field. At this level we can functionally explain hearts. What 
is entered is a principle of adaptation of X to the effectuation of Y. By the 
theory of natural selection we can account for hearts as adapted for the 
pumping of blood, i.e. as being around as they are because they pump 
blood as they do.

Stepping up to level (2) we can functionally account also for anthills. 
Here we enter a principle of agency lacking in the account for hearts. 
Hearts are not the result of agency, unless you happen to be a creationist. 
They just “happen”. The “Blind Clock Maker” of evolutionary theory is 
not a kind of agent. Ants however make their hills and bears appropriate 
caves for hibernation through agency. By adding agency to adaptation 
we narrow down the field of functional explanation.

At level (3) it is further narrowed down by adding the principle of 
intention. Ants do not intend their hills or the methods of building them. 
They are genetically programmed to build hills under certain typical 
conditions. But the lion intends the ambushing of the antelope when 
circling. The circling is functionally explained under this description. 
Intentionality, as I use the concept, requires the power of intelligent 
adaptation of behavior to experience. Though lions are genetically 
predisposed for certain modes of hunting, they also hunt intentionally 
in view of their experience including what they learn from other lions. 
I reserve intentionality for higher (i.e. “brainy”) animals, but not, as in 
some conceptualizations, for humans.

Moving onto level (4)–”X is creatively designed to effect Y”–leaves 
the circling lion behind. Perhaps all animal behavior except human 
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behavior is left behind, though I will not argue that issue. Creative 
design is a specification of intentional agency. It requires, as I see it, self-
consciousness, the ability for a self to stand “on the side of its stream 
of consciousness”, able to design new contents to it including programs 
for behavior outside the range of adaptations to actual experience. This 
self-designing activity of the mind is what we call “reasoning” and the 
corresponding ability is “reason”. I am not sure if self-consciousness 
(and thus reason), as some argue, requires language as a medium 
and place where the self can stand “on the side”. The question has 
considerable metaphysical weight as it is (as suggested in the previous 
section) involved in drawing a clear line between the realm of the mind 
and the realm of artifacts.

Going to the top level, (5) “X is socially objectified/objectifyable10 

as a vehicle for effecting Y”, moves us into the realm of artifacts. In 
conjunction with the previous step (4) we get the general definition 
of artifacts as “humanly designed, socially objectified vehicles of 
functional meaning”. It requires from artifacts not only a genesis in 
creative design, but also a fundamental independence from their creators 
by way of social objectification. 

Artifacts are “out there” objectified in physical structures, in the 
tissues of plants, animal and humans, in stores of information like brains, 
books and computers. Later when discussing the forms of artifacts the 
modes of objectification will become clearer. 

Though some artifacts may occasionally be successfully monopolized 
by one individual (like a secret recipe for a drug) it is the essentially 
shared, social nature of artifacts, which makes sense of indices of 
distribution like “monopoly.” It is exactly the social nature of institutional 
artifacts like money, honor, authority that makes them chief targets of 
human rivalry. This is not only true of such artifacts, which depend 
directly on conventions ascertaining functional meaning to them, like 
money, property rights and words. It goes for all artifacts as their 
functional meaning (and usefulness) depends on their place in the vast 
sea of other artifacts.

10 ”Objectifyable” is there to cover ”nascent” artifacts not yet successfully objectified as well 
as ”dying” artifacts in a process of losing socially objectified functional meaning. 
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The latter point, the systemic interdependence of artifacts, is important 
because it points to modes of functional adaptation of artifacts, which, 
though certainly depending on human agency, moves the focus of 
the processes of creative design from the realm of the mind onto the 
realm of systemic artifacts: Culture breeding culture. An old example is 
mathematical systems successively revealing their hidden, analytically 
entailed contents to the mathematical explorer. The modern world 
contains many artifacts designed to produce artifacts automatically. 
Most of these leave the focus of creative design safely with their human 
constructors, but self-programming computers may very well develop 
into something radically new. Such ideas may displease the humanist 
creed in a human monopoly of creative design, and thereby threaten the 
belief in the “metaphysical harmlessness” of artifacts. 

The best arguments in favor of an idea of self-breeding artifacts 
lie however not with “autopoesis” of analytical systems or with 
implications of supersmart computers. It stems from observation of the 
general growth of the volume and quality of artifacts, particularly in 
the last 200 years. Here is a phenomenon of exploding, exponentially 
growing creativity seemingly unrelated to any changes in human 
minds or brains. Instead it seems directly related to a steep rise in 
the volume and capacities of information storage, transformation 
and transmission. The tremendous motors of modern creativity are 
essentially outside of Man. The focus of creative design lies in 
the co–adaptive machineries of vast systems of artifacts. Human 
midwifery of the adaptive demands produced by such systems is 
indeed necessary, but rather trivially so. Trivial, because it is at the 
level of the artificial system–not at that of the smart midwife–that the 
bulk of relevant information of the opportunity and the direction of 
adaptive change is generated.

4 Standards of identifying artifacts
So far I have dealt with some preliminary questions of the metaphysical 
placing of artifacts. Having placed them on the top of a four-realm 
structure of reality and having defined them as “humanly designed, 
socially objectified vehicles of functional meaning,” I will proceed to 
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sorting out the basic forms and functions of artifacts. But before that, 
still engaged in problems of elementary conceptualization, I will make 
some further observations on the problem of identifying something, not 
as an artifact generally, but as an artifact so and so.

To what can we refer when insisting “this is a knife”? What are thus 
the basic criteria for knifehood? My theory is that we need to deal with 
four interwoven kinds of criteria: intentional, conventional, operational 
and structural:

(1) This thing is a knife because I use it for a knife (intentional 
criterion). 

(2) This is a knife because it fits the reference of the common concept 
“knife” (conventional criterion) 

(3) This is a knife because it has the shape and fabric of a knife 
(structural criterion)

(4) This is a knife because it works like a knife (operational criterion)

The conceptual relations between the four types is set down in the 
following scheme:

Figure 2.
Process-descriptive 

  Operational   Intentional

 Objective Subjective

  Structural   Conventional

State-descriptive

Operational and structural criteria are objectively tied to the properties 
of the artifact, while intentional and conventional criteria are sub-
jectively tied to the meaning accorded to the artifact. Operational and 
intentional criteria are process-descriptive. They emerge from a 
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de scription of the activity in which artifacts take part. Structural and 
conventional criteria are, on the other hand, state-descriptive. 

An ordinary knife typically fulfills all four criteria for knifehood. It is 
intentionally a knife as you use it for say carving. It is conventionally a 
knife because it is the kind of thing that people give you when you ask for 
a knife. It is operationally a knife because it can actually, say, carve things 
when properly used. It is structurally a knife because it has a sharpened 
blade and a handle, which on the one hand materially implements its 
operative features and on the other makes its shape correspond to the 
conventional criterion of knifehood.

But there are odd knives. The structure of a theatre-dagger is not an 
implementation of knifehood by operational criteria, because it does not 
work like a knife. It looks as if it were a knife by conventional criteria, 
but it is not. It is used as if it were a knife by intentional criteria. But it 
isn’t. Only by intentionally misleading structural criteria is it a knife. It 
is obviously the structural resemblance to a conventionally defined knife 
which makes theatre-knives appear as a knife and which makes it useful 
for playing the role of a knife without being one, just as the actor plays the 
role of mean king Richard without being him. An even odder knife occurs 
when the actor raises his hand as if he held a knife and hits the other actor 
as if he stabbed him by a knife. Suggesting the typical behavioral context 
of stabbing may be enough to bring home the understanding that the king 
has a knife in hand. But he has nothing in his hand. Also real knives can be 
used to play the role of a knife (rather than being used for a knife) as when 
you show it to a foreigner while saying clearly “knife” in a meaning way 
i.e. demonstrating the reference of the term “knife”.

In absence of a knife I can use a screwdriver for a variety of purposes 
knives are normally used for. I can cut myself on a piece of sharp 
paper, as if cut by a knife. This exemplifies operational overlap between 
conventionally distinct artifacts. Structural overlap is central for forming 
species, genera and families of kindred artifacts. By conventional and 
operational criteria synonymous words are identical artifacts though 
they are dissimilar structurally. Homonymous words on the other hand 
are structurally identical while different by convention and by operative 
effect when used in language.

There are intricate relations of dependence between the four criteria 

Artifacts and Artificial Science

dahlbom9-138.indd 2001-11-23, 08:0258



59

of being an artifact-so-and-so. In simpler cases we can note that the 
conventional knife depends heavily on that certain operational features 
are implemented in a structurally specific way. Conversely we can 
note that the operational features of all linguistic artifacts heavily 
depend on conventional identification. But also, when confronted with 
a text of unknown language, we can often retrieve its conventional and 
operational identity, solely by studying its structure.

In the evolution of new kinds of artifacts we can note periods of 
openness as to the intentional, structural and operational identification 
of the artifact, which are not settled until a conventional “closure” 
occurs.

More interesting are cases of unclear interdependence, particularly 
in the relations between operational identifications and conventional. 
For complex modern artifacts it is sometimes far from evident what the 
(objective) operational features of the artifacts actually are. 

More complicated and still more interesting are the processes of 
mutual interaction between all four types providing a systemic ground 
for autodynamics in the development patterns of artifacts. Over a longer 
period of observation the identity of an artifact changes as a result of a 
succession of adaptive movements between the four. Only few artifacts 
show such a perfect fit between the four types of identification that 
allows them to remain stable over centuries.

I will not go into this further here. Reminding the reader of the 
dynamic complexity of the question of the identity of an artifact I will 
end this section by letting my model bear on the ground for proposing 
that “this artifact is a piece of art.” In classical times there was a strong 
preference for qualifying art in terms of structural criteria. Beauty was 
in the form. Early moderns had a preference for operational criteria. 
Beauty was in the eye of the beholder in the sense that it was the 
operational effect on the perceiver’s mind–the aaah-effect–that qualified 
something as art. The source of the effect was still out there as an 
objective “categorical” force working on individual dispositions. The 
root of art lies in a certain type of response to a certain type of stimulus. 
Disillusioned moderns make art essentially subjective. It is not grounded 
in a reaction to objective features. Art is projected onto its objects. 
Radicals think that art arises in a particular act of intending something 
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to be art, irrespectively of its objective properties and of conventions of 
the meaning and use of things. In dominant modern views art is primarily 
conventional. A famous factory bottle-dryer is constituted as art when 
perceived in an art-gallery setting and signed as if it were an original 
work. 

For the scientist of the artificial such animated conflicts over the 
essential source of art, basically misses the point. Art is in the dynamic 
interaction of operational, structural, intentional and conventional 
identifications of it.

5 The elementary forms of artifacts
Having sketched the metaphysical place of the artificial, I will now 
distinguish the elementary forms of being of artifacts. I distinguish them 
(and thus define the meaning of “form”) by the help of high-level 
metaphysical dichotomies. 

My four forms are things (proper objects), mechanisms, rules and 
symbolizations. The two former are material, they are formations in the 
material world. The two latter are indeed “immaterial” (in a sense) but 
I prefer to call them informational, partly in order to stress their nature 
as information of and in the world, and partly to avoid getting mixed up 
with strange immaterial things like ghosts and spirits.

Proper objects and symbols are state-descriptive; they are thus 
“thingish” (or “data”) in a very broad sense. Mechanisms and rules 
are process-descriptive; they can be observed and measured only in an 
“eventish” context. Varieties of this dichotomy have a powerful history 
in metaphysics stretching back to the conflict between a Parmenidean 
doctrine of reality as basically thingish and the Heraclitean doctrine 
of reality as basically eventish. We need both aspects however. I 
take formation/information and state-descriptive/process-descriptive as 
sound metaphysical distinctions which leave nothing outside. Every 
artifact has either a formation mode or an information mode or a mixture 
of both. Every artifact is either state-descriptive (“thingish”) or process-
descriptive (“eventish”) or a mixture of both.

The pattern is thus this:

Artifacts and Artificial Science

dahlbom9-138.indd 2001-11-23, 08:0260



61

Figure 3.
Information artifacts

 Symbolizations      Rules

 State-descriptive       Process-descriptive

 Things     Mechanisms

Formation artifacts

Symbolizations may be materially implemented in proper things, 
like the physical text you now read or the sounds produced by speech. 
The implementation of symbolizations in brain-tissue seems to be the 
rock bottom of culture.

Mechanisms may be materially implemented in proper things, as 
the weighing mechanism of a weighing instrument is realized by the 
ensemble of material elements in it, and like the program of a computer 
is implemented in an electronic configuration. Mechanisms are also 
implemented in the behavior of people as more or less complex trains 
of acquired routines, like the reading mechanism we run when decoding 
texts.

Rules are basically implemented in the behavior of agents, not 
necessarily human. They may be symbolically represented by material 
implementation in properthings like texts and signs. Such representa- 
tions are typically necessary in order to communicate rules to those in 
whose behavior we like to implement them. They may also be materially 
implemented as mechanisms, like in the machine code of a computer 
or in traffic lights. When implemented in behavior, rules border on the 
phenomenon of adaptive response to environmental conditioning and to 
experience. This is a shadowy area. Do dogs behave according to rules 
communicated to them by their human masters? Or is it so that their 
conditioned behavior just resembles rule following? As conditioned 
behavior as well as opportunism in relation to the knowledge of rules is 
important also in human behavior, the shadow falls over the contested 
area where biology ends and where culture begins in Man.
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Proper things are in sense the fundamental mode of the artificial, as 
they serve as the material implementation, as objectified “media” of all 
other forms. Though rules are essentially implemented in behavior and 
symbols in brain-tissue they can hardly get there unless communicated 
by way of things like speech. Inarticulate rules picked up by imitation, as 
in some instances of human traditions, are exceptions. So the tendency 
of common usage to think of artifacts as basically thingish is not entirely 
misleading. It is misleading, however, in making houses, knives and 
automobiles examplars of the artificial in general. This tendency is also 
unfortunate as it puts the thingish “material” culture apart from “spiritual 
culture” ignoring their necessary interdependence. The present high 
tide of “spiritual culture” in human history mainly reflects the vastly 
increased possibilities of material implementation and communication 
of symbolic stuff.

In view of the centrality of the concept of design to the idea of 
an artifact, one may note that the four forms of artifacts proposed 
correspond to four different uses of “design”:

(1) Design of (applying to symbolizations)
(2) Design for (applying to rules) 
(3) Design to (applying to mechanisms)
(4) Design in (applying to things)

For an example I come up with the idea of building a house at my 
summer place. I sketch a picture of it on paper. That sketch is (as 
information) a design of a house and equally a symbolic artifact 
representing it. The sketch is also (as a formation) a design in the 
medium of paper and ink, which graphically implements its symbolic 
features as an artificial thing. Deciding to build the house I then produce 
a detailed building-plan for it. This is a design for the house, which sets 
down directives (rules) for implementation. Trivially this rule artifact 
also symbolically represents the house and it is also materially 
implemented as a graphic thing. Having made the building-plan I now 
organize an extended process of production and assembly which equals 
a complex artificial mechanism to make the house, which is designed to 
house-making. As a consequence of the extended operation of that 
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mechanism (or rather that ordered system of mechanisms) the house 
materializes as an artificial thing with a certain design in it. 

Design in and design of are descriptive of states, while design for and 
design to are descriptive of processes. Design in and design to are part 
of the material formations in the world, while design of and design for 
are informational.

Having seen the house pass from a house symbol, to a house making 
rule, to a house making mechanism, to a house thing we can observe a 
perspectivistic relativity of judgements on artificial form. 

6 The elementary forms of artificialization
Having sorted out the forms of the artificial we can use these categories 
to identify the basic aspects of the process of artificialization–the 
process where by the human world grows increasingly artificial. 

One aspect is that progressing symbolization including both the  
growth of available information (clearly exponential at least since 
the 17th century) and the growth of what Popper calls “objective 
knowledge” which we can approximate as the descriptive content of 
all sciences. The process of increasing symbolization could also be 
indirectly measured in terms of the physical storing and transmission 
capacities of communication systems.

Secondly, we find progressive institutionalization–rule-binding–of 
human behavior individually and collectively. Together these two forms 
of ideal artificialization mean that the biosphere is covered by the 
thickening mist of the noussphere –a sphere of meaning.

Thirdly, we observe the progressive mechanization of the natural 
environment, mechanizing everything from waterfalls to coli bacteria 
now used as a mechanism for producing synthetic hormones. Artificial 
mechanisms are today in terms of volumes of matter handled and 
volumes of energy dispensed not far inferior in power to the natural 
forces at work on the surface of the globe. Human transport has been 
estimated to carry volumes of the same magnitude as the volume carried 
by all Earth’s rivers. 

Finally, we have the monumental process of synthetization–the 
progression of the volume and variety of artificial proper objects mounting 
and spreading at an exponentially increasing speed. Mechanization and 
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synthetization have in modern times reached a level of growth that creates 
a truly global technosphere leaving only sentimentalized patches of 
seemingly “natural nature.” 

From the point of view of the success of the human species the 
process of artificialization explains why the vast majority of all humans 
are still alive, mirroring that the lion’s share of Man’s total artifaction has 
been realized in the last fifty years. Extrapolating the present growth rate 
of the technosphere into the future raises some impertinent questions.

This world historical process of artificialization seems to suggest that 
modern Man is to a much larger degree a cultural Man, an artificial 
Man than was ancient Man. Looking only to material artifacts this is 
patently so. But Stone Age man, by anthropological record, lived his 
life in the noussphere as we do. That sphere is thicker, more varied and 
globally interconnected now, but it may very well be less commanding 
of individual lives now than in ancient times. The conception of a 
“traditional society” in 20th century social theory figures ancient man 
as wholly controlled by the local web of conventions he was born into. 
Modernity thus equals the emancipation of the person from his roles 
and the emancipation of the individual from the group. Together these 
changes represent a general fall in the power of institutional artifacts to 
standardize people’s minds. Suggested is a kind of mega change in the 
mode of cultural determination from the conceptual mode to the material 
mode. In ancient times it was primarily differences in institutions that 
explained cultural diversity. In modern times it is primarily differences in 
the environment of material artifacts that explain it. Following from the 
tremendous growth of the technosphere is also the declining explanatory 
power of the natural environment in accounting for cultural diversity. 
Montesquieu is losing ground when the whole idea of geography is 
corrupted by global mass-communication.

Artificialization–the denaturation of the human life world–is however 
only one aspect of overall cultural change. Another aspect is the progress 
of the artificial measured in terms of the staggering expansion of 
the range of possible human action and experience. Still another is 
the long-term systemization of the world of artifacts into increasingly 
interdependent systems generating rising pressures towards increasingly 
faster global co–adaption of artificial elements. A fourth aspect, 
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cherished in particular by authors of science-fiction, is finally the 
evolution of the artificial as superhumanity, systems of adaptive 
intelligence above minds, rooted in minds all right, as minds are rooted 
in brains, but still irreducible to human minds and intentionality.

7 The functions of artifacts
Functional identification and categorization is indeed at the heart of the 
understanding of artifacts. But saying that artifacts have functions may 
mean many different things. 

At the level of metaphysics already discussed, it is a matter of global 
characterization. Being functional is defining the general nature of 
artifacts. In Aristotelian terms being functional things is the genus 
proximum of artifacts and being socially objectified is their differentia 
specifica.11 

Noting that artifacts extend the range of humanly possible action 
you can turn this into a theory that the global function of artifacts is 
effecting this extension. Noting the analogy between the evolution of 
the properties of organisms and the evolution of properties of human 
artifacts you can turn this into a theory that the global function of 
artifacts is to effect the extra-organic evolution of Man. Believing that 
in the long run artificial intelligence have far better survival chances 
than organic intelligence, you can turn this into a solemn theory that 
the global function of artifacts is to succeed man in the evolution 
of matter towards higher intelligence. A number of theories of this 
caliber has been proposed, all aspiring to identifying the true meaning 
of the artificial, all beyond empirical qualification, all part of a great 
pre-scientific tradition of pan-artificialism, where the true (functional) 
meaning of the world is hunted for.

At a more pedestrian level of functional identification artifacts are 
primarily categorized according to the purposes for which they are 
designed and used. Spades are for digging, books are for reading, money 
is for symbolizing economic value etc.

11 This venerable pattern of ”essential” definition is most famously exemplified in Aristotle’s 
definition of Man as an animal (genus proximum) with reason (differentia specifica).
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There is an old debate about the ontological status of the functions of 
artifacts and of functions generally. Recently some heat has been fused 
into it due partly to the popularity and occasional boldness of various 
forms of “social constructivism,” particularly within technology studies. 
A key issue concerns whether functions are “objective” properties of 
artifacts, or if they are “subjective” ascriptions to them mediated by 
social conventions.

I will not enter this debate here. Roughly indicated, my position is 
that the functional properties of artifacts are neither purely subjective, 
nor purely objective. They are both subjective and objective. Objective 
operational properties of artifacts set sometimes wide, sometimes very 
narrow limits to subjective ascriptions of function. You cannot use a 
highway to pick your teeth.

In the context of human praxis where artifacts belong, their functions 
mirror the dual nature of human action as a fusion of subjective 
intentionality and objective behavior. Integral to the “outer” behavioral 
aspects of action the functions of artifacts are indeed as objective as our 
movements and limbs are. Integral to the “inner” intentional aspects of 
action, the functions of artifacts depend subjectively on the meaning 
accorded to them by the agent.

My attempt at basic categorizations relies on this duality. I will propose 
three varieties. One of them relates to the intentional, subjective aspects 
of the purposeful use of artifacts. In section 8, I categorize the meaning 
functions of artifacts, which emerges when the principle of evaluation 
applied to them (e.g. “efficiency” and “pleasure”) is discerned. Another 
one deals with functions as an objective characterization of artifacts. In 
section 10 I sort out four basic forms of operational functions, according 
to the types of effect they realize when used. 

Standing in-between meaning functions and operative functions we 
find the behavioral function of artifacts (section 9). The point is to 
expose the principal modes in which human behavior can relate to 
artifacts. 

8 The meaning functions of artifacts
In the 1970s some theorists of the general social and human meaning of 
computers made a point of insisting that “computers are tools.” As it is 
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only too easy to agree with this–of course they are tools–the critical 
point of this seeming platitude must be found in a debate where the 
“existential excitement” over computerization opened for threatening 
and sweet visions of computers as true robots, as something about to 
take command and eventually supersede humanity as intelligent agents 
of history. The public awe and fascination with computers made room 
for a critical trivialization of them as just another tool, just another 
instrument in the hands of its reigning human masters. 

Calling something a tool is to make a very broad functional 
categorization. Apart from suggesting that a tool existentially is a pliable 
and humble servant to its user, the category tool relies on the mode 
of evaluation proper for tools, i.e. as to their instrumental goodness or 
efficiency. Tool is one of my four basic meaning functions of artifacts.

Calling the computer a tool, in the sense of something to be evaluated 
instrumentally, may be expressive of how you actually use computers. 
Insisting that computers are tools is, however, not a bit of objective 
empirical characterization, but a bit of politics. Computers should be 
tools, entailing that they could be evaluated otherwise. These other 
things computers could be apart from tools are texts, toys and totems. As 
I have chosen these labels for the aesthetic merit of the catchy Ts, I must 
advice the reader to look to my definitions of these terms, rather than to 
their varying connotations in common use.

A hint of the meaning of these labels is that much of the tremendous 
success of computers in attracting support, capital and ingenuity is 
inconceivable if they were only tools, if they were only evaluated 
according to their instrumental goodness. 

To a dramatic extent computers are toys, vehicles of experiential 
pleasure. Not only as toys in the narrow sense of things designed to 
play with, though the application to games has been one of the 
primary growth motors of the computer industry. Computers are 
played with, are toys, in a much more comprehensive sense including 
all form of experiential goodness (including aesthetic goodness) we 
may find in engaging with them. Using toys is an end in itself and 
toys are evaluated in terms of their immediate hedonistic goodness (or 
“pleasure”). 

Ironically, those who insisted that computers are tools conceived 
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of computers as what I call texts.12 They saw computers as something 
that informed, told stories, proposed things about themselves and the 
world. As texts computers seemed to tell about big questions like the 
nature of intelligence, the standing of Man in the universe, the control 
of technology, Big-Brother, or the social implications of automation. 
Evaluating the messages implicit in the computer-as-text led some to 
believe that the computer is actually only a tool. As text computers are 
evaluated according to their expressive goodness (or “truth” in precisely 
this sense13).

The point of trivializing computers as tools, is most clearly seen when 
conceiving of computers as totems, something to awe at, to bow to, to 
cherish and nurture, something to have and be close to, something to 
serve and obey as a normative power, representing Progress, Future, 
Destiny and similar transcendental powers. Of course the computer-
as-totem can also be conceived negatively as something to keep away 
from and fear. As totem computers are evaluated as to their normative 
goodness (“rightness”). I don’t think you can explain the staggering rise 
of the computer industry, and the vast amounts of public and private 
resources invested in its growth, unless you realize the totemic functions 
of computers.

Tool, text, toy and totem are, defined as labels for four master-
principles of evaluation of artifacts, (instrumental, informative, 
hedonistic and normative) also label master categories of functional 
meaning in artifacts. By the conventions entailed in the social 
objectification of artifacts some artifacts present themselves, as were 
they “objectively” of one kind or the other. Conceiving of screwdrivers 
or battery-chargers as something other than tools may seem odd. You 
can note however that archeology feeds completely on reading old 
artifacts as texts informative of ancient societies. The function of words 
is of course typically “text,” but they are certainly also functional as 

12 Using ”text” I parasite on some fashionable post-modernist habits to conceive of ”every-
thing as text”. That everything is not text, but that ”text” is a mode of functional analysis 
applicable to almost anything is what I believe.
13 One should note that there is also ”truth” which is not related to the evaluation of expressive 
goodness in informative artifacts but is the name of a logical relation between statements and 
their references. The relation between these two kinds of truth cannot be discussed here.
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tools for thinking with, as toys for poets and punster, as well as totems 
for the schoolmaster or the lexicographical freak. Though aesthetic 
objects are often expected to be toys by laymen, looking for beauty and 
other experiential pleasures in them, professional artists will seldom 
agree to this. The three other meaning functions may easily be applied to 
art. Many institutional artifacts like money, law, and state are “naturally” 
conceived as totems. Their normative functions seem constitutive of 
them. When corresponding to proper organizations their function as 
tools, more or less efficient for various purposes of social manipulation 
emerges. In political history we can note the contrast between the highly 
totemic state of say Hegel and the expedient tool state of modern social 
engineering. The elusive ontology of grand institutional artifacts like 
the state makes the symbolic representation of them as text in emblem, 
ritual, architecture etc. integral to their functions. The Bomb is a mighty 
totem for Pakistani and Indians while it is a fearful tool and a frightening 
text for the rest of us. To many of those who invent bombs it is a 
technically sweet, sweet toy.

To sustain the claim that this categorization is basic I must show the 
analytical ground for the differentiation. The ordering principles are as 
follows:

Figure 4.
Action function

 Tool Totem

 Instrumental function  Normative function

 (Efficiency) (Rightness)

 Formative function     Informative function

 Toy Text

 Hedonic function Expressive function

 (Pleasure) (Truth)

Experiential function
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This distinction between a formative and an informative aspect has 
already been defended as metaphysically sound. What I call informative 
function is sometimes called “symbolic function” in cultural theory 
(typically missing the distinction between normative symbolic function 
and expressive symbolic function). 

The distinction between action and experience is based on the 
assumption that there is nothing in the mind but these two modes of 
activity. Whatever the mind is doing it is either experiencing or acting, 
or both acting and experiencing. So the differentiation between action 
and experiencing is taken as basic and exhaustive. 

Entailed in the argument is a pretty bold proposition in the theory of 
the forms of goodness. There are precisely four basic types of goodness 
and every individual judgement of goodness (or badness) falls within 
one or more of these four categories. They cannot be reduced to any 
single one of them, and if they are formally reduced to “the good,” we 
have no idea of what we are talking about apart from what we know 
about these types of goodness. So e. g. the popular antinomy between 
deontic and utilitarian ethics emerges as a battle between conceiving of 
goodness as basically informative or formative. The crucial difference 
is that the utilitarian can argue empirically when asking what is ethically 
good. Formative goodness is in the formation of the world, it aches or 
not, and it works or not. For informative deontic goodness we can argue 
only intuitively or by reference to superior authority or to transcendental 
being. On the one diagonal, hedonistic goodness fights with normative 
goodness. On the other diagonal, instrumental goodness fights with 
expressive goodness. Is it to rightness, efficiency, pleasure or truth (or 
“authenticity”) your actions should contribute in order to please the 
moral philosopher? 

Leaving such august questions behind, the main point of the 
categorization of meaning functions of artifacts is to see its “subjective” 
character. The functions as tool, toy, text or totem are ascriptions in a 
strong sense, projecting on to them the mode of evaluation in use.

As suggested in the computer example, an appreciation of 
multifunctional meaning is an important road to the understanding of 
the dynamics of artifacts. The dominant meaning function of “same” 
artifact is typically different for different user groups. In a group of users 
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the dominant functional meaning may undergo radical changes over 
time. An example is motorbikes, introduced in the West around the turn 
of the century with the dominant function as a toy, a vehicle for sport 
and the experience of masculine pleasures. Between the wars the tool 
function grew to dominance, as an alternative vehicle of transportation 
to cars, particularly in Europe. After World War II, the toy function 
initially regained dominance while the transport tool function declined 
as cheap automobiles became available to the European working class. 
By and by the totem and text functions of motorbikes have grown 
in the post-war period. The motorbike has turned into a worshipped 
identity-forming totem for a variety of tribes of bikers and into an 
emblematically elaborated text about masculinity, rebellion, freedom 
and courage. When riding a motorbike today it is far from obvious what 
your are riding on, and what the functional meaning of the bike is.14

9 Behavioral functions of artifacts
In order to see the principal ways in which artifacts relate to and get 
involved in human behavior, we must start from an inspection of the 
necessary conditions of human action.

Knowledge of the necessary conditions of action allows us to tell why 
people don’t do what they don’t do. Roughly necessary conditions of 
action, as observed from the point of view of the individual human agent, 
refer to external, environmental conditions and to internal conditions 
of the agent. Schematically such conditions are about the possibility 
of action and the desirability of it. Peculiar for necessary conditions of 
action is their mediation through the beliefs and the awareness of the 
agent.

14 Lars Lagergren, Den svenska motorcykelkulturen 1945-1995. (Swedish Motor-Cycle 
Culture 1945-1995), Diss. Carlsons, Stockholm 1999.
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Figure 5.
External conditions

  Opportunity             Toleration

 Possibility   (Belief)      Desirability

       Ability        Want

Internal conditions

In order to embark upon a particular action, an agent must believe 
himself to have sufficient ability for it, to have sufficient opportunity 
for it, to want it sufficiently and to enjoy sufficient toleration from the 
environment, such that it will not intervene to inhibit the action. Belief 
that any of these four conditions is lacking will stop the action. The 
reason why we do not do what we do not do, is thus that we believe 
that we cannot (ability), that we lack opportunity, that we are not 
allowed (toleration), and that we do not want to.15 The joint ranges of 
believed opportunity, ability, toleration and want, will for each moment 
constitute the range of possible action for the individual agent.

This simplified categorization of necessary conditions helps us to 
see more systematically how artifacts enter the conditions of human 
behavior in five basic respects: beliefs, abilities, opportunities, toleration 
and wants. 

1. In relation to behavior, artifacts enter, at the most general level, as 
beliefs about the world and the conditions of actions by way of 
internalizing bits and pieces of socially objectified knowledge, 
including that knowledge of artifacts which you need in order to see and 
use them. Though it is indeed difficult to draw a line between individual 

15 This is indeed a simplified account. There are middling forms of conditions: (energy 
between want and ability, resource between ability and opportunity, credit between 
opportunity and tolerance and conscience between toleration and want. So lack of energy, 
resources, credit and (a permitting) conscience may also explain why an action is not done. 
Action under uncertainty, in beliefs about whether the necessary conditions are fulfilled, 
requires a more detailed analysis. So does collaborative action.
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knowledge generated in personal experience and the individual 
knowledge acquired from environmental stores, we may, I think safely, 
assume that the most pervasive way in which human behavior is 
conditioned by artifacts is through the internalization of cognitive 
artifacts. Trivially we can thus identify a cognitive or orienting function 
as a basic category of behavioral functions in artifacts.

2. That artifacts typically relate to behavior by affecting abilities is so 
obvious that its has produced a tradition of one-eyed global conceptions 
of artifacts as extensions of inborn human abilities. Clothes and houses 
extend the skin, algorithms and words extend thinking, spectacles and 
microscopes extend eyesight, telephones extend conversation, 
loudspeakers extend voice, weapons extend fists, shovels extend hands, 
automobiles extend legs, boats extend swimming, computers extend 
calculation, cooking extends digestion etc., etc. Concentrating on 
(agent)-enabling functions, this conception of the functions of artifacts 
as behavioral extensions goes hand in hand with the view that 
artificialization generally represents a progressive increase of the range 
of human action possibility.

3. One reason, why a fixation on (agent) enabling functions is one-eyed 
is that it typically misses that artifacts are also a dominant feature of the 
environment of any agent. The one-eyed typically conceives of action as 
interaction with a natural environment, mediated by artifacts. That the 
environment is dominated by more or less inert artificial structures 
which is our life-world, and which conditions the opportunity of action, 
is sometimes as difficult to see, as it is for fish to perceive water. The 
material installations as cornfields, parks, cities, roads, bridges, sewage 
etc. are easily perceived as constitutive of action opportunities. 
Typically much more pervasive, and less visible in this opportunity 
(constituting) function are the artifacts that make up the intricate web of 
organizations and institutions allowing me to buy a packet of cigarettes 
at the corner store. Fixating the opportunity (constituting) functions of 
artifacts allows us, much clearer than in the case of enabling functions, 
to appreciate the systems character of artifacts. In order to constitute the 
opportunity for me to by my cigarettes at the corner an extremely big 
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interdependent system of all kinds of artifacts, extending over large 
parts of the globe, must have been previously installed. I need, however, 
only to know a tiny fraction of that system in order to relate it 
successfully to my behavior.

4. Institutional artifacts do not only constitute the opportunity for large 
parts of our actions, such as buying something, saying something, 
getting married, voting, working for a firm, publishing essays on 
artifacts, etc.). They also direct behavior as to its individual desirability 
by setting rules of toleration, particularly in the form of directive norms, 
(in contrast to constitutive norms as part of the opportunity of action). 
This normative behavioral function of artifacts to direct behavior (not 
necessarily tied to explicit norms) is not only channeled to the individual 
agent by way of beliefs of what the environment tolerates, expects and 
demands. The are also internalized in the emotive dispositions of the 
individual as conscience. 

5. Finally, artifacts also relate functionally to behavior by conditioning 
our wants. This is their motivating function. Artifacts are the primary 
kind of objects of human desire. Most of the things we eagerly strive to 
get are artifacts. This includes all the artificial necessities, conveniences 
and luxuries for a good life from clean socks to Viagra. It includes all 
artificial vehicles of pleasure, art and excitement we attach to our 
experiences. It includes elevated status positions in a variety of 
institutional systems, including positions of power, riches, honor, and 
holiness, all representing individual control over institutional artifacts. 
Much of the persistent poverty of motivational theory, seems to stem 
from a conception of motivation as “natural dispositions,” only 
incidentally directed towards artificial objects. But artifacts are not 
incidental to human desires. They largely constitute and rule them.

Each of these five behavioral functions of artifacts may be elaborated 
into sub-categories. Here I will only provide some further specification 
of one of them: the enabling function. 

To sort out basic enabling functions of artifacts, I rely on a simplified 
piece of metaphysics making human behavior a matter of interaction 

Artifacts and Artificial Science

dahlbom9-138.indd 2001-11-23, 08:0274



75

between an agent-self and its environment. Behavior is thus made 
up of outward traffic where the self realizes states and events in the 
environment, and of inward traffic, where the self realizes states and 
events in its mind by sucking in parts of the environment. Outward 
traffic represents action, while inward traffic represent experience. As 
before, I assume the action/experience distinction to be exhaustive of 
the activities of the mind. One should note that the border between the 
environment and the agent is not in the skin but between the mind and 
the rest. The environment is everything outside the mind including its 
brain and body. This means that moving information from a book to 
your mind and moving information from your memory to your mind 
are equally examples of inward traffic, i.e. of experiencing activity. 
Conversely, making a computer program calculate for you or picking an 
algorithm in you memory to do the calculus in your brain, are equally 
examples of outward traffic, i.e. action.  

To identify minimally the things involved in the interaction between 
the mind and its environment, I use the distinction explained earlier 
between a formative and an informative aspect of the world. This means 
for experience that it may have informative reference as the idea “it is 
twelve o’clock”, when I look at my watch, or a formative reference as 
“I feel sleepy”, after having eaten my sleeping pill. For action it means 
the distinction between informative action like saying “You are an idiot” 
to someone, or formative as when hitting the same person on the nose. 
It should be noted that informing someone about his idiocy requires a 
formative activity of your throat and mouth. Saying “I hereby declare 
you man and wife” is a formative act in view of certain institutional 
rules, rather than an act of information transfer. 

Using these distinctions we can generate a categorization of basic 
enabling functions as follows:
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Figure 6.
Outward function

  Information relay          Production 

 Informative function Formative function

      Information intake   Consumption 

Inward function

Figure 6 is a categorization of the functions of behavior. Whatever we 
do, that doing may be analyzed as having one or several of these four 
functions. Rather trivially, keeping up these four traffic possibilities 
with the environment constitutes the basic “life-interest” of the self. 
Typically an action is multifunctional in the sense that the bundle of 
behaviors subsumed under a certain intention as “doing X,” represents a 
system of several of these functions, in sequentially and hierarchically 
ordered combinations (as, e. g., “going to the theatre”).

As attached to these forms of behavior, artifacts become recognizable 
as vehicles for realizing these functions. Attached to our systems of 
perception, words, books, codes, spectacles, TV-screens, hearing-aids, 
microscopes, gastroscopic probes, laboratories, mirrors, etc., etc., serve 
functionally the intake of information, they effect cognitions of various 
kinds. Apart from the master artifact “the word,” two kinds of vehicles 
for cognition stick out as particularly important, scientific instruments 
and systems of retrieving information at a distance. For the modern era 
the spectacular advance in instrument technology and in information 
mediation technology seems to condition most other changes in 
artifacts.

All artifacts functional for enabling the agent to give messages, to 
relay information to the environment are, if they do their job, also 
enabling the intake of information contained in these messages. The 
outward activity of the speaker encoding his message in speech connects 
to the inward activity of the listener decoding speech into cognitions. 
Artifacts functional for information relay are devices of communication. 
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Great leaps in culture are typically associated with changes in the 
principles of encoding information in spoken language, in icons, in 
writing, in print, in mechanical and electronic media.

Many artifacts useful for sucking information from the environment 
are not attached primarily in order to experience information, but 
something formative that accompanies it, like pleasure as when listening 
to a music record. The function of record playing is then only trivially a 
matter of information intake. Primarily it is a vehicle for consumption. 
You mold your mind states by listening to music. Music is only weakly 
encoded with anything. Consumption functions of artifacts are otherwise 
most easily recognized in all those devices which, in the normal sense 
of the word, are for consumption, i.e. something you use in view of 
generating experiences of warmth, health, pain reduction, tranquility, 
safety, freedom, excitement, good conscience, love, intoxication, self-
respect and a host of other pleasurable states.

In conceptions of artifacts as an interface between Man and Nature, 
as representing Man’s departure from, and rising mastery over Nature, 
the production function of artifacts comes to the front. Systems of 
transformation and transportation of materials and energy stick out. 
Control of Nature is however only one major aspect of all conceivable 
artifacts with production functions, from ploughs to nuclear plants. 
Control of the minds and behavior of people and control of the systems of 
artifacts themselves are other major arenas for artifacts with production 
function. Much of what we might call political, economic and religious 
artifacts are vehicles for such ambitions of control.

Systemizing the behavioral functions of artifacts provides ground 
for seeing how artifacts matter for our actions and how they enter 
behavior. The functions exposed in this section are also of some use 
in categorizing artifacts as to their functional identity. This is however 
severely limited by the general fact that artifacts can typically be used 
for other purposes than they normally, or conventionally are used for, 
or for which they were designed. You may look for parameters which 
restrict multifunctionality, like physical size, internal complexity and 
complexity in context conditions of operation. Pencils are for instance 
less restricted in functional span, than sewage systems. You can note 
that the “interpretative flexibility” in linguistic artifacts like sentences, 
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seem to be reduced by the number of words and the level of syntactic 
complexity in them. But if nuclear plants were the size of a book, we 
could indeed use them for paperweights or for something to throw at 
the cat. Some internally very complex artifacts like microprocessors 
enjoy their revolutionary impact on modern life exactly because of the 
multiplicity of their functional applications. 

10 The operative functions of artifacts
In terms of human purposes the functions of artifacts may be endless. 
But in terms of how artifacts operate in the world, including our minds, 
there are basically only four modes of operations that, in potentially 
endless combinations, make up the effecting universe of artifacts.

On whatever artifacts operate–materials, energies, behavior, ideas, 
people, etc.–they either affect the organization of that something or its 
localization (or both). Whatever the nature of that something, artifacts 
operate either to change it, or to keep it from changing (or both). 

If you want a global explanation why Man engages in artificing 
you may find one in human discontent over that things that should 
be otherwise, does not spontaneously change into what we like them 
to be, while some other things, which we would like to be as they 
are, spontaneously change. It’s also a source of discontent that some 
things are placed where they should not be, while others somehow 
get dislocated from place where they should be. The “natural” mix of 
inertia and dissolution in the world, as well as the “natural” distribution 
of things in the world is aggravating. We change this mix and this 
distribution by filling ourselves and the environment with artifacts. 

Combining the two pairs of distinctions yields the following basic 
types of operations:
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Figure 7.
Organization

  Conservation       Transformation

 Keep from change                  (Control)                  Change

  Storing        Transmission

  

Localization

The general proposition is thus that any operation involves one 
or more of these basic types of operations. “Control” in the middle 
of the map indicates the third dimension referring to operations 
that guide, restrict, activate, steer, survey, etc., other operations and 
operators. Controlling is done by transforming, transmitting, storing 
and conserving something–as, for instance, a steering-wheel essentially 
is an energy transmitter tied to a mechanism for transforming wheel 
angles. Control operations are thus only higher-level applications of the 
four fundamental operations defined by the map. This explains why I 
have not bothered to depict all three dimensions graphically. 

Applying the categories of figure 7 to artifacts can be done in several 
ways. One is to characterize the overall operation of them. So, a pair of 
scissors is mainly a transformer of materials, a refrigerator is mainly a 
conservator of decaying organic stuff, a book is mainly a transmittable 
store of information, an automobile is mainly a transmitter of people and 
things, etc. The overall operation typically depends on an ensemble of 
other operations sustaining it. In order to be a conservator of foodstuffs, 
a refrigerator must also work as an energy transformer, as an energy 
transmitter and as a store of cold air. Spectacles are basically tranformers 
of energy used mainly for transforming eye-vision and occasionally 
for transforming aesthetic qualities of faces. Trivially spectacles are a 
conserving store for its transforming operative features and perhaps even 
conservator of social tastes in looks. An automobile is a configuration of 
a few thousand operators of all four kinds contributing in various ways 
to the overall operation of moving things and people around.
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Though the operative features are typically more easily perceived 
in the kind of materially implemented artifacts just mentioned, all 
informative artifacts may be classified as to operative function in the 
same way. Words store conceptual meaning and transmit this meaning 
when implemented in messages. Language, as the master artifact, reveals 
all these operations in a variety of combinations including the pervasive 
control language exercises over our thinking. Algorithms for addition 
are tranformers of arithmetic structures. Norms are transmittable control 
devices for thinking and acting by transforming beliefs and emotive 
dispositions. Families are stores of people transmitting behavioral 
patterns from parents to children. They conserve the social identities of 
their members and in bringing up children families transform invasions 
from nature into civilized persons.

Few, if any artifacts can be said to provide only one type of operation. 
An argument, that “simple operators” in this sense do not exist, even 
in principle, is that every artifact unintentionally stores, conserves and 
potentially transmits information of its own operative properties, and 
that every artifact must, regardless of its operational characteristics 
always have a substratum that stores and at least minimally conserves 
these operative properties. That is part and parcel of being socially 
objectified.

Complexity in operative features of artifacts is an important road to 
an understanding of their dynamics. Any study of e.g. water-turbine 
electricity generation will reveal the powerful dynamics of a necessary 
fit between storing capacities of water, transmission capacities of pipes, 
transforming capacities of turbine generators, conserving capacities 
of materials in dams and gigs, etc. Changes in any such operative 
element typically require adaptive changes in several others to make the 
ensemble work.

Instead of adding examples of how the analysis of operative properties 
applies to various forms of artifacts, I have chosen to illustrate it on a 
very grand scale: a speculative sketch of Western technological culture. 

The story starts with the revolutionary wave of storing innovations 
in the river delta cultures of Egypt and Mesopotamia about 5000 years 
ago; water storing in dams, grain storing in stone houses, information 
storing in scripture, value storing in metal, people storing in cities and 
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power legitimacy storing in pyramids, etc. This giant leap in storing 
capacity required and permitted adaptive changes in other types of 
operations. Most crucial was the amassing of local stores of wealth, 
which provided the base for a radical increase in trading (and war) 
opportunities. The epoch of leading storing technologies gave way 
to an Hellenistic-Roman-Arab epoch of trade (and robbery) when 
transmission technologies come to the front as the prime movers of 
empires: ships, roads, canals, horse transportation, artillery, archery, 
aqueducts, postal service, etc. The rising volume of trade eventually 
generated pressures on local supplies and opportunities to increase 
local production, while, at the same time, rising transport capacities 
boosted risks and opportunities for warfare. Macroscopic innovative 
attention moved–we are now in the Middle Ages–to the problem of 
increasing transformation capacities in production and warfare. The 
Modern Technological Era, characterized by spectacular innovations 
in the transformation of materials and energies starts. These epochal 
changes in the focus of operations are also apparent in successive 
additions of functions in the master social technology of Western 
culture–money. Its first function was a store of value. Its second 
function was the transmitting of value as a medium of exchange. Its 
third added function was capital–a means of transforming values. 

To make the move of Western History through figure 7 above full circle, 
we can in our own times observe how the exceptional rise of cultural 
production, and of the destructive power of arms, following from the 
epoch of transformation, create mounting problems of overall systems 
stability. On the one hand, this makes conservation (of environments, 
information, energy, culture, city life, etc.) come to the front of innovative 
imperatives. On the other hand, it imposes a general demand of control, 
of increased operational hierarchy, in order to permit giant volumes of 
production, and to keep the Schumpeterian gale of creative destruction 
from shattering the social fabric entirely. The emergence of giant 
corporations and State apparatuses, and, not least, the modern master 
technology of control–the computer–bear witness of this refocusing of 
operative imperatives. Consequently we can also note the emergence of 
a fourth main function of money, as an instrument of economic policy, 
geared at the conservation and control of national economic systems. 
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This somewhat Hegelian example of the systems dynamics of inter-
dependent operative functions of artifacts should not be taken too 
seriously, but the principle involved should.

11 Elementary modes of artifaction
A classical paradigm for artifaction is found in Aristotle’s theory of four 
types of causation. It was not intended as such and has not, as far as I 
know, been understood as such. But by force of the pan-artificialism, the 
pan-functionalism if you like, reigning in classical metaphysics, it is, 
viewed with modern eyes, a systematic account of the principal 
constituents of artifaction.

In the explanation of how a certain sculpture arises Aristotle figures 
four types of causes, four sources of the sculpture. Two belongs to an 
outer, materially formative aspect: (1) the efficient cause, the forceful 
working of the sculptor’s chisel on the stone, and (2) the material cause, 
the stone and its dispositions. His two other types of causes belong to 
an inner, informative aspect: (3) the formal cause which is the program, 
design or plan for the shape of the statue in the sculptor’s mind guiding 
his work on it. Finally there is the final cause, the motivating idea for 
making the sculpture, the intended function of it. It is the conjunction 
of these four types of causes, which explains the coming about of the 
sculpture.

The conceptual interrelations of the four causes can be ordered as 
follows:

Figure 8.
Informative cause

  Causa formalis    Causa finalis

 Dispositional cause                  Categorical cause

  Causa materialis    Causa efficiencis

Formative cause
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Formal and final causes are both informative in the making of the 
sculpture. They are inside the sculptor’s mind, while material and 
efficient causes are formative. They are in the world outside of the mind. 
Formal and material causes are both dispositional, they dispose, channel, 
direct, etc., while the efficient and the final cause are categorical, they 
drive, force, motor, motivate. 

As an account for artifaction it suggests a logical order of contributing 
factors: first comes the idea of the use (purpose, function, meaning, 
end value, etc.) of the statue, i.e., the final cause. Secondly, comes 
the idea of a shape and structure of a statue (formal cause) which is 
guided by the final cause. Third comes the sculptor’s forceful chiseling 
away on the stone (the efficient cause) which is guided by the formal 
cause. Fourth, the stone cracks in accordance to its material disposition 
(material cause), guided by the direction and force of the chisel. Letting 
this logical sequence iterate in the production process for some time we 
finally stand there with the finished statue.

So described the key connection between the kinds of causes appears 
as a guiding relation. To make a sculpture is to guide the material 
reorganization of a stone into an intended shape. The final cause guides 
the formal cause, which guides the efficient cause, which guides the 
material cause, which, guided by its dispositions, results in the artifact. 
These guiding relations are, with one exception, relations of design. 
The final cause contains a design for the function of the sculpture. This 
design is converted into a design for the shape of the sculpture. This is, in 
its turn, converted into a design for a behavioral pattern of the sculptor in 
working on the stone. And this patterned behavior materially designs the 
stone, i.e., guides it into becoming a sculpture. The materialization of the 
sculpture is however also guided by something which is patently not of 
human design i.e. the dispositional properties of the stone. Knowledge 
of these natural dispositions of stones is a central element in sculptor 
competence. The sculptor can design nature to his whim, Francis Bacon 
would have said, only by knowing and adapting to the designs (i.e. 
natural dispositions described by laws of nature) God has put into it. 

As an artifact the sculpture reveals itself as an object “of design” in 
several ways:
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(1) Design as being intended for a function (F)
(2) Design as a model (M) of function (F)
(3) Design as being intentionally reorganized by human action (A)
(4) Design as being a material implement (I) of model (M)

If a model (M) is a good design of function (F) and if action A 
successfully produces the implement (I), and if (I) truly implements (M) 
then we can expect (I) to be a realization of function (F). But obviously 
many things may go wrong. The function (F), e.g., to gladden the 
goddess Pallas Athene by a fine statue of her, may be a flop because she 
does not care or even exist. The model (M) implementing the function 
may be misconceived. Nobody would recognize Pallas Athene in such a 
shape. The designing set of actions (A) may for some reason result in an 
implement (I) radically deviating from both model M and function F.

In the sculpture example it may appear as if there was a fifth aspect 
of design involved i.e. that the sculpture “designates” (represents) say 
Pallas Athene. But that is part of its function (F).

One step in artifaction not visible in Aristotle’s paradigm is the final 
step, the social objectification of the sculpture. His account covers that 
artifaction as making and appropriation as well as creative design. The 
social objectification defining artifacts is hidden in something taken 
for granted. On the one hand the sculptor himself shapes his artifact 
according to socially established rules of meaning permitting such 
functions as “representing the goddess” and “honoring the gods” to be 
ascribed to it. On the other hand it is by being recognized as such by 
others, and fitted into an already established set of various artifacts (e. 
g., put in a temple) that its function is socially objectified, and thus 
realized.

Appropriating materials and turning them into functional objects 
by reshaping them into sculptures or moon-rockets is, however, just 
one of four basic modes of artifaction. It is the mode of fabrication, 
characterized by changes in the material organization of things.

Artifaction is typically a very complex process composed of a variety 
of operative elements and steps. What I am after are the elementary 
modes of artifaction that by combination make up the compound 
artifaction of everyday experience. I propose that there are four such 
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elementary modes. They emerge by virtue of two pairs of distinctions in 
the following fashion:

Figure 9.
Materially formative mode

  Fabrication   Displacement

 Reorganization Relocation

  Ascription   Reinterpretation

Conceptually informative mode

As you can see, I distinguish, on the one hand, between a materially 
formative mode and a conceptually informative mode of artifaction. In 
the material mode we change the order of the world. In the conceptual 
mode we change the way it is understood and experienced. On the 
other hand, I also distinguish between reorganization and relocation. I 
allow things to be structured only as to their properties (in the literal 
sense of their “inner” characteristics), and as to their contexts, i.e. their 
“outer” characteristics. By reorganization we change their properties. 
By relocation we change their context. 

To exemplify these modes, consider a stone found on the ground. 
How can this natural object be turned into an artifact? Basically you 
must somehow re-think it. Re-thinking is at the root of artifaction as 
dependent on creative design. 

(1) You fabricate an artifact by materially changing the stone into say a 
stone knife by chipping parts of it away until it is recognized as 
operatively functional as a knife. 

 
(2) You displace the stone by using it as a paperweight on your desk. 
While its properties are left intact, it is materially displaced from its 
original context on the ground and provided with a new context in which 
a function becomes operative.
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(3) Ascription could also be called conceptual fabrication. By ascription 
you change the perceived properties as when the stone on the ground is 
turned into a totem for the god Pha. Conceptually the fabric of the stone 
changes. (If the material organization of the stone is believed to change 
as a consequence of ascription we have a case of “transubstantiation” 
well known to Christian dogma). Due to this creative act the stone turns 
into an artifact functional for communicating with gods. In order to 
remove any sense of magic in the mode of ascription you can as well turn 
the stone into a marker for the number 1, or into a marker for almost 
anything you can think of. 

(4) You reinterpret (or “translate”, or “conceptually displace”16) the 
stone by identifying it as a chunk of silicates. As it actually is a chunk of 
silicates you do not ascribe anything to it. As you do not even touch it, 
you do not affect its material properties or physical location. You 
dislocate it conceptually from its original place as just a stone on the 
ground and replace it on a map of chemical substances. Under the 
intention of ordering chemical matter the stone becomes functional to 
identify the position of a silicate.

Of these four types, ascription stands out as the radically creative one. It 
seems to defy the Schumpeterian thesis that innovation is necessarily a 
matter of recombining elements already at hand. Ascription may 
sometimes appear as creation ex nihilo. Basic for making things “stand 
for” other things (“symbolizations” in figure 2) ascription is not only at 
the root of the realm of artifacts generally. It also enters every act of 
artifaction in the process of social objectification of an artifact (as 
recognizable) as functional for this or that, i.e., being ascribed a 
meaning and place in the world of artifacts.

12 Knowledge of artifacts
Artifacts are not independent of the knowledge of them, in the sense that 
atoms and worms are. Human recognition is part of the defining 

16 Conceptual displacement is the term preferred by Donald Schon in his book The 
displacement of concepts (London: Tavistock Publications 1963) highlighting the general 
creative importance of moving concepts from one context of application to another.
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criterion of artifacts as “socially objectified vehicles of functional 
meaning”. In recognizing something as the artifact so and so, we need 
foreground knowledge of a functional context in which it is placed. We 
also need background knowledge of the human conditions and abilities, 
which make sense of such contextualizations. 

For all those artifacts that in one sense or the other are knowledge, 
talk about the knowledge of them may end up in some weird problems 
of inclusion and reference. Part of the study object of a science of the 
artificial is indeed the science of the artificial. The science of science 
of science rattles in the cabinet.  In this section I will categorize some 
basic forms of knowledge of artifacts, systemizing a variety of senses of 
knowing them.

Knowledge of artifacts is about many things; their function, meaning, 
use, making, shape, mechanism, substance, built, place, context, history, 
effects, effect-principles, capacity, social importance, etc. An example 
of such knowledge is what I call recognition knowledge. In view of 
the traditional distinction between theoretical and practical knowledge, 
recognition knowledge of artifacts is both theoretical and practical. 
This is because the recognition that “this is the artifact so and so” 
fuses elements of theoretical acquaintance with its forms of appearance 
with a practical understanding of what the artifact is for. Recognition 
knowledge may be rather superficial as recognizing something as a 
painting of a man, or elaborate as recognizing it as a hitherto unknown 
painting, in style so and so, in technique so and so, by young Titian, 
showing prince so and so, making a gesture signifying this and that. 
The focus of many cultural science branches (arts studies, science 
studies, technology studies, religion studies, history, ethnography, 
anthropology, etc.) is typically the deepening of recognition knowledge, 
adding specificity to the precise meaning and forms of artifacts.

Recognition knowledge is a common ground for the four types of 
knowledge of artifacts I will identify. As usual in this essay, they are 
sorted out systematically by way of two pairs of distinctions. One is that 
between practical and theoretical knowledge. The other distinguishes 
between “inside” knowledge of artifacts, and “outside” knowledge. You 
need almost no inside knowledge of a car in order to drive it. By which 
principles and by what combination thousands of elements in a car make 
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it possible to drive, you need not know.  But in order to make and design 
cars you do. Mirrored in the inside/outside distinction is two basic foci 
of interest in artifacts–their making and their using. 

Figure 10.  
Practical knowledge

Use knowledge         Make knowledge

 Outside knowledge              Inside knowledge

 Context knowledge      Knowledge of operative principles

Theoretical knowledge

As seen, recognition knowledge stands in the middle of this map, 
indicating that it involves both practical and theoretical elements, as 
well as both elements of outside and inside knowledge. In terms of the 
principles of classification chosen, it is thus not a distinct form of 
knowledge.

One should note at once the fuzziness of these distinctions. On all 
borders between the four types we find middling forms. Knowledge of 
how to sustain an artifact is on the border between use-knowledge and 
make-knowledge. The knowledge of the repairman of material artifacts 
connects the use and the making of artifacts. The punster’s ability to 
toy with the meaning of words represents both a use-knowledge and a 
make-knowledge of language. More importantly, successful artifaction 
typically involves, not only use-knowledge but also knowledge about 
the broader context of using similar artifacts, allowing for visions of 
uses not already realized. Perhaps most importantly, what we may call 
“working knowledge” is typically the ability to use artifacts in order to 
make artifacts.

Between the practical knowledge of how to make and design artifacts, 
on the one hand, and the theoretical knowledge of operative principles 
of the elements and mechanisms of artifacts, on the other, there is also a 
shady area of mixed forms of knowledge, sometimes highly relevant for 
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design. An important category on this border is the stock of paradigmatic 
solutions to various design problems, as designers of carburetors have 
a number of accustomed solutions to choose between, and as painters 
have a stock of culturally piled up techniques for realizing certain visual 
effects. Sometimes, however the practical artificer’s skill in making 
artifacts is seemingly independent of any explicit theoretical knowledge 
of principles of operations in artifacts. Many artists know just about 
nothing about aesthetic principles and many technical inventors would 
deny that they rely on a body of theoretical principles of operation. The 
latter group has for the larger part of this century been quite critical 
of the curricula in Western engineering schools with their heavy stress 
on training in mathematics and natural sciences, entailing a belief that 
practical artifaction is a matter of “applying” scientific principles. 

Between practical use knowledge and theoretical context knowledge 
is a broad stretch of use condition knowledge. Knowing how to drive a 
car successfully requires a lot of context knowledge. In the foreground 
you must know road systems, traffic rules, other vehicles, etc. In the 
background you must have a general cultural acquaintance with various 
contexts of car using. On the other hand you may be an expert on car 
transportation systems without knowing how to drive one.

Finally between context knowledge and knowledge of operative 
principles there is an overlap. Having e.g. knowledge of principles 
of energy generation is not only a matter of applied physics. It 
also involves general knowledge of the contextual technical and 
organizational conditions for realizing certain functional principles in 
a mechanism. 

As a teacher in the field “Technology and Social Change,” I sometimes 
meet questions of how this field relates to other fields of technology 
knowledge. Defining the field as part of “context knowledge,” thus as 
outside, theoretical knowledge of technology, made it easy to see its 
relation both to inside theoretical knowledge of technology (knowledge 
of principles of operative effects in technical constructs), as well as 
to the two forms of practical knowledge of technology in using and 
making.

We may apply the pattern of analysis to an old question of the focus 
of education. Education is primarily a matter of transfer of artifacts 
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including skills in artifaction and the use of artifacts. Recognition 
knowledge of these artifacts is rather trivially at the front of the agenda 
of educators. In each conventional branch of education–languages, 
mathematics, history, natural sciences, etc.–we encounter continuos 
conflict among educators and theorists of education over what type 
of knowledge should be emphasized. In language education we meet 
this conflict primarily over the diagonal use-knowledge–knowledge 
of functional principles. Do we need instruction in grammar in order 
to master a language? While many language theorists think we learn 
languages best from the outside (at least when we are young), teachers 
of mathematics typically claim that we must learn mathematics from 
within. You must learn the algorithms of calculation. You cannot pick 
them up “naturally” as we may pick up the rules of the correct use of 
language by just being exposed to its practice.

In old subjects, some settlements are reached through the inertia of 
tradition. In new fields uncertainty as to focus may range over the whole 
field. A recent example is “technology” introduced in latter decades all 
over the world in primary education curricula. In some school systems 
use-knowledge (particularly of computers) dominates the conception 
of what technology education is about. In England make-knowledge is 
stressed, striving to engage pupils in various construction activities. 
In many places technology instruction is a sub-field of physics 
education preparing the children for Newtonian mechanics. It is thus 
theoretical knowledge of operative principles, which is stressed. In 
Sweden some attempts have been made to define the school subject 
of technology mainly as context knowledge–an acquaintance with 
the general importance of technical artifacts and technical change to 
modern life.

Finally we may apply the paradigm of figure 10 to the question of 
what kind of knowledge a science of artifacts is supposed to contribute. 
In Dahlbom’s conception of such a science, as presented in this 
volume, the emphasis is on inside knowledge. It should contribute to 
better artifaction, better make-knowledge. Inventing something he calls 
aretics, principles of good artifaction, he makes a radical extension of 
the old idea that make-knowledge can be supported by a theoretical 
knowledge of principles. Aretics seems to fuse technology (in the 
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original sense of science of technical principles) with social science and 
moral philosophy. 

If you stress, as I have done, that the principal context of artifacts is 
not “nature” but other artifacts, a science of artifacts may emphasize 
an understanding of their systemic character. In contrast to Dahlbom’s 
stress on its practical and locally tuned nature, I can figure that a science 
of the artifical focusing on systems of artifacts may also develop along 
the lines of a traditional law-seeking theoretical project. In this essay, 
however, I have not reached the point where the directions of a science 
of artifacts can be discussed. The analysis provided is entirely about the 
recognition knowledge of artifacts.

13 Conclusion
By presenting a number of conceptual tools, I have tried to contribute 
some ground-work, some elementa, for a science of artifacts. In this 
concluding section I will consider a number of reasons why attempts at 
building such a science could be worthwhile. 

In view of the large number of disciplines, which since very long, 
is engaged in building scientific knowledge of artifacts and artifaction, 
one point of building a science of artifacts may be to establish a common 
ground for arts, engineering, culture studies, history, and a variety of 
social sciences. Fields divorced by an accumulated mess of institutional 
and conceptual divisions in organized knowledgemaking could profit 
by realizing such a common ground.

In Bo Dahlbom’s call for a science of the artificial in this volume, the 
need of improving upon artifacts and on systems of artifaction is stressed 
as a major reason. A ground for that need are the pervasive global forces 
of artificialization in modern society. They demand continuously rising 
levels of innovative adaptation of praxis and  artifacts. This suggests 
a need for a general intellectual reform, not only of engineering in a 
narrow sense, but of the systems of cultural production generally.

The staggering volumes and speeds of modern artifaction and 
artificialization may provide an attempt at building a science of artifacts 
with a political motive. The various perils involved in continuously 
accelerating rates of global change demands first of all instruments 
to observe artifaction and artificialization on more aggregate levels 
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than provided by the many sub-fields of expertise in various types of 
artifacts.

There is of course also a general enlightenment motive for a science 
of artifacts as for all sciences. It is not only expedient and fun to know 
in which world we are living. We ought to know it. Considering the 
symbiotic relations between artifacts and human minds, suggested in 
this essay, enlightenment provided by a science of artifacts might carry 
some existential weight. The unenlightened may be entirely unaware 
of his function as implementation and carrier of artificial structures. 
The moderately enlightened may perceive “the dominion of artifacts” 
and engage in sweet dreams of a freely intentional, self-creating Man 
escaping from both Nature and Culture. Enlightenment as to the futility 
of such dreams may be a good thing. It may pave the way for a set 
of virtues adequate for a decent life in high modernity. Which virtues 
this will be, I cannot tell. But I guess that they, among other things, 
must foster a sense of humorous tranquillity in a world that by way of 
accelerating artificialization will turn increasingly exciting.
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History as an Artificial Science 

GÖRAN B. NILSSON

      “Our only duty to history is to rewrite it.” 
       Oscar Wilde

Bo Dahlbom once introduced Herbert Simon’s idea of an artificial 
science, with an historical analysis of how he himself once became 
interested in the problematic of the artificial sciences.

“During the [19]80s I became gradually more and more convinced 
of the significance of concrete, technical artifacts in my life... At first, 
I was only more attentive to all the examples of malfunctioning in 
everyday technology: outboard motors and lawn mowers that were 
nearly impossible to start, and if they started and then stopped, it 
would be totally impossible to restart them; egg slicers that could 
not slice eggs, toasters that were impossible to adjust to toast bread 
adequately, thermostats on trains that lacked temperature scale, busses 
where the heaters always ran at maximum output in the winter, vacuum 
cleaner hoses that wore off at the connection while the vacuum cleaner 
functioned well, and so on. When I complained of my distress to 
others, I received little sympathy. People were certainly irritated by poor 
technology, but they seemed to accept the fact that everyday technology 
functions poorly. They were uninterested when I tried to point out that it 
was strange that while there was an aesthetic, a teaching of the good art, 
there was no counterpart for the good technology. And this was despite 
the fact that I had even come up with a name for this discipline, “aretics” 
from the Greek word for well-functioning.” 

Dahlbom found little sympathy for his critical efforts toward material 
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artifacts. An even greater resistance can be expected for a historian, who 
wants to raise the level of ambition to include also immaterial artifacts 
and to extend the tinkering objectives of the artificial sciences to apply 
to historians as well. They should namely have the task of improving the 
artifact history, the history that has already been made and written.

Resistance can be expected, even though this starting point seems 
obviously important. The growth of artifacts during the last century has 
brought about an enormous quantitative leap and qualitative change in 
the history of the West. This has resulted in what Svante Beckman has 
entitled The Dominion of Artifacts. This fact is indisputable, but the 
consequences have not been managed very well either in politics or in 
the similarly traditional, ideologically lagging, sciences. Nonetheless, 
the challenge appears resolvable since the artifacts, those new, powerful 
determinants of private and social life, are all by definition (more or 
less) made. In principle, they can therefore all be constructed in other 
ways. For a tinker (bricoleur), no artifact is holy. 

If the practice seems different, this is due of course to many 
causes. The most intractable aspect is perhaps associated with the 
systemic character of artificial society, its many interdependencies. 
The automobile society can serve as an example, where the never so 
reform spirited citizen gives up and leaves the matter to others. But this 
passive acceptance is wide spread even when it comes to more workable 
artifacts, because they are accepted as given by nature, not as a human 
product of the past.17 It is important, but not original, to maintain in this 
regard that the historical sciences, as well as the social sciences, have 
an emancipatory, critical mission as eye opener. In the Habermasian 
spirit, the historical scientist has a primary responsibility to separate the 
transient from the permanent. The insight conveyed by her analysis–that 
what is apparently objective and natural is in reality the work of a kitsch 
artist, who did his best under the pressure of deadlines in a situation no 

17 A timeless reason for this is that in the training of every new generation in the local and 
larger societies, most energy goes towards accepting, not questioning, the prevailing customs 
and habits, conventions and institutions. I return to this point below.
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longer prevalent–is a highly effective means for creating awareness and 
increased tinkering desire.18

With this background, one can maintain that the lack of history is 
a social evil. On the other hand, a historical awareness of the type 
sketched above is generally insufficient. And this is because historians 
are considered (by themselves and others) to treat a past about which 
nothing can be done; therefore, they have no more than a minor, 
indirect interest for the tinker living in the present. This is an erroneuns 
point of new, that disregards the fundamental fact that all history 
has already been made and written. This bold statement requires an 
extensive explication before I can return to the text about how the 
artificial historian can assist the contemporary tinker with highly usable 
knowledge about recurrent processes; knowledge based on the insight 
that the main aim of the cultural sciences is to study unique solutions to 
timeless problems with a rich array of objectivizing methods.

However, an introductory conceptual analysis of history is all the 
more necessary, since one of my main uses of the concept (“ongoing 
history”) is unknown in common language usage.

1 Ongoing and Conventional History 
The ambiguity of the concept “history” has received attention in the 
literature, which frequently stresses, with justification, that the two 
principal uses of history shall be kept separate. The first usage refers to 
“history” as phenomena that existed in the past; the other usage refers to 
an organized description of such phenomena. These two principal 
meanings will be distinguished here and in the following by naming 
them THE PAST and HISTORY respectively. In other words, 
HISTORY is historical writing that has phenomena in THE PAST as its 
organizing object.

The past phenomena that comprise the artificial historian’s object 
are the people and artifacts of THE PAST. The artifacts are design 

18 If an example is needed, so take the state-run Betting Pool and Lottery, whose monopolies 
were originally justified by the necessity of keeping people away from the moral corrupting 
habits of ’making a killing’. But this is no longer the case, quite the contrary. In other words, 
the monopolies stand out as historically contingent and are therefore in need of revision 
(which can lead to their abolishment or to new justifications).
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products, which means that an intentional explanation (in whole or 
partially) can be ascribed for their origin and use. These artifacts, such 
as actions, ideologies, institutions, machines, etc., are all made, i.e., they 
required human collaboration for their creation. From this we derive 
the fundamental statement that history has already been made. The 
made history leaves behind material tracks, which we know from source 
criticism as the major group, remains (“remnants”).19

HISTORY (= historical writing) represents all organization of 
knowledge of the past and can be carried out in many different ways 
for many different purposes. Even here, however, the concept of 
HISTORY (“history proper”) is usually reserved for historical writing 
with intentional explanatory elements. This is different from another, 
often powerful historical writing (based on remnants), as in astronomy, 
geology and paleontology. In the following, I will keep to the prevalent 
language usage. Note, however, that the intentional explanatory element 
can be more or less predominant and have an indirect and/or reified 
character, as in the study of machines and institutions (where the 
inventor’s intentions have a very distant relevance for the performance 
of the machine or institution twenty years later).

Since man continually evaluates his newly made actions, it follows 
that all artificial history has not only been made, it has also already 
been written (even if a large portion of historical writing remains in 
individual memory only to later disappear without a trace). To the extent 
that historical writing leaves tracks, these are found in that other major 
group of source criticism, the symbolic, “narrative” sources.

The artificial historian occupies himself with approximately the same 
object as the ordinary historian. But the knowledge interest is different. 
The difference is that the artificial scientist, as Dahlbom maintains, 
does not consider himself a discoverer or a constructor of an earlier 
unknown, objective reality; instead, he is a tinker, a new constructor of 

19 Even symbols require material ties (in writing, in a sound wave, etc.) but are included in a 
formalized system of meanings which makes open claims to be interpreted. Cf. the 
discussion in G.B. Nilsson, Om det fortfarande behovet av källkritik (On the continuous 
need for source criticism), Historisk Tidskrift (Swedish) 1973  on remnants, which ”only” 
can make hidden claims to be interpreted.

Artifacts and Artificial Science

dahlbom9-138.indd 2001-11-23, 08:0396



97

the past, a reappraiser of already existing constructions, material and 
immaterial.20

How is this possible? One answer has already been provided. The 
past is admittedly unrecoverable, but its artifacts are design products; 
in principle, they could always have been made differently, just as 
the historical writing of the past. For the tinkering artificial historian, 
the primary question therefore becomes if and how the artifacts and 
historical writing of the past can be improved (reformed) for future use.

If this thought seems shocking, it is due to three circumstances.
First, since the general understanding of historical writing is 

excessively influenced by the prevailing ideals of the physical sciences; 
the responsibility of the researcher is to “discover” an objective (i.e., 
independent of human thought) reality, not to examine human design 
products. This approach is admittedly valid (on a meta level) for the 
more or less chance excavation of remnants, such as vase shards in the 
ground, and sources, such as intimate letters in an archive. But this 
is still a question of discovering alternative constructions that require 
interpretation. The Danish historian H. P. Clausen correctly notes that 
the sources never talk, “they are made to talk”.21

Secondly, this is due to a traditional approach that receives strong 
psychological support from the new, younger generation’s constant 
ongoing indoctrination in society. It is fully occupied with learning 
the various constancies, which is most easily done by seeing these as 
objectively given, natural necessities (alternatively: very old, well-tried 
conventions) rather than as fairly new, transient human contrivances 
(what youth can question everything?).

20 We should already here make a point in relation to the relativists (sociologists of 
knowledge, SCOT, etc.), who start from the impossibility of attaining the Truth in unknown 
territory. According to the perspective here, the historian never starts from scratch, but from 
or in opposition to, an already established construction, an existing historical writing (that 
lays claims to truth, among other things) even if this construction sometimes assumes a 
negative expression (ignorance = there is nothing here worth knowing).
21 H.P. Clausen, Hvad er historie? (What is History?), 1963:59. Historians are often aware that 
they construct but not that they reconstruct, for example Hans De Geer: ”Writing history is 
about construction, not reconstruction [sic!]. One cannot recreate what has been [sic!], only 
create a new image of it. The historian does not find the image in the sources [sic!], he forms 
them in the research process.” (Identity, memory and meaning, in H. Sjögren (ed.) Aspekter på 
näringslivets historia [Aspects of Business History], 1995: 13). ”Sic!” marks my dissenting 
view of what De Geer and others consider obvious.
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Thirdly, and most importantly, this is because no one has yet (as 
evidenced by the language usage of Sweden, England and France ) come 
upon the idea of treating conventional historical writing (HISTORY 2, 
C-history) in the same way we all treat the (unknown in language usage) 
ongoing historical writing (HISTORY 1, O-history). We constantly 
write the ongoing history with the aid of memory, our own portable 
Archive and Research for the transformation and storage of past 
phenomena in our private lives. A major task for O-history is to create a 
base for good predictions about the future. This ought to be the case for 
C-history as well.

Although probably indisputable, it is seldom emphasized that THE 
PAST extends itself up to THE PRESENT, that gossamer demarcation 
to THE FUTURE. We make and thus write history constantly. Let us 
resolutely hold on to this insight in the analysis, even if it may seem 
intractable in a practical sense (and may be spiritually intolerable) 
to transform most aspects of everyday life into History. In the praxis 
of everyday life, we are reasonably more generous with the frontiers 
of the present both forwards and backwards; we also let the present 
encompass a near past and a near future, specifically to the extent that 
past phenomena have maintained and can be expected to maintain a 
stable, repetitive character.

The examples are self-evident, but note that this extension of the 
present to a more encompassing time period than the quickly passing 
moment also applies to statements that appear to be very short-term. 
“Whoever wants to live in the present should have short hair (follow 
Foucault’s example, watch Diana’s burial)” is a statement that actually 
refers both to (at least) a yesterday and a tomorrow, when a certain 
human category has been–respectively is expected to be–cut short 
(swear at Foucault, and moan about Diana) .

2 Three Historical Variants
In any case, the interesting follow-up question becomes: according to 
what criteria does the transfer take place from ongoing history to history 
in conventional meaning, from O-history to C-history? The answer to 
that question can be most easily found in the nearly identical 
definitional analyses of the word “history” found in the Svenska 
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Akademiens Ordbok (Dictionary of the Swedish Academy) (1931), the 
Oxford English Dictionary (1989) and in Le grand Robert de la langue 
Française (1985). There we find three analytical variants that shed light 
on the question, in addition to various well-known things and 
trivialities.22

A. The negative variant 
Example: 1) “But it is history now.” 2) “This is only of historical 
interest.”

The concept history is used here to illuminate or (as in the authentic 
case of the budding Social Democratic party leader Mona Sahlin) 
convince the recipient that new rules apply for assessment in the ongoing 
history (= the present + the future). Historical knowledge (about a 
newly revised bus schedule, a certain person’s present termination 
of employment at X, falling in love with Y or other relatively stable 
arrangements and institutions) once contributed causal factors relevant 
for planning the future; these are now claimed to be obsolete. (That is, 
the temporary generalization, which has been the basis for interpretation 
and prediction, is no longer valid.)

The word history indicates something here that is not relevant for the 
present/future.

Based on this language usage, one can easily understand the naive 
realist’s skepticism toward the direct utility of historical writing, its 
low degree of importance for issues involving control of the future. To 
adhere to an outdated bus schedule is obviously uneconomical for the 
tinker. And things can turn out very badly for an elderly person, who, 
due to senility, continues to go by conventional history instead of the 
ongoing.

22 Among trivialities, I include here the differentiation of professional history and amateur 
history (i.e., history = subject for school and research). Less trivial is the dictionary’s 
demand that history should be true (in contrast to novelized history), but that has been 
watered down significantly from Herodotus’ grandiose demands through the Middle Ages 
stringency (Chaucer 1390: ”For this is no fable, but knowen for historical thyng notable”), 
through nineteenth century skepticism (”Historical, said Crustenstolpe”) to contemporary 
post-modern total relativism (every historical statement is equally valuable); and are there-
fore not discussed here.
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B. The positive variant
Historical = remarkable and noteworthy.

Example: 1) “Lennart Strandberg will go down in history tomorrow 
as the first Swede to participate in the Olympic final for the 100 meter 
dash.” 2) “We must reestablish for women, workers, hermaphrodites, 
infants, kitsch artists, residents of Västergötland, etc., their rightful 
place in history which they have been denied until now.” 3) “History was 
written in Geneva yesterday, when President X and President Y signed 
a treaty about Z.”

The concept of history here is on the contrary a positive value word, 
where historical represents something important. But why is something 
important = noteworthy afterwards? There are here possibilities for 
widely divergent interpretations; where the only common denominator 
I can find is that the person/event in question shall be ascribed extra 
social status (“awarding of medals”, “distribution of symbolic capital”). 
In other words, history has a legitimizing function.

This applies to example 3 as well, which otherwise endears itself 
to the professional historian, since it involves a change (in rules) that 
can be considered to exert an extensive and broad normative (causal) 
influence on later social life. The professional historian is, in other 
words, not (so) interested in the elevation of the president’s status as she 
is in the normative power of the treaty that they have signed.23

However, this aspect is less significant in examples 1 and 2; these are 
more or less distinctly concerned with ideologically productive attempts 
at influencing prevailing values with the aid of History’s legitimizing 
(= status raising) potential. Even if there exists in example 2 (residents 
of Västergötland, etc.) an additional scientific, critical justification for 
such statements, similar to that informing example 3, this needs to be 
investigated case by case, even if the devil should believe it.

23 As a test of scientific import, we could establish the possibility of stating after an event: 
”this is history now”, without setting off any reaction. Cf. therefore, the alternative 
”Yesterday no Swede had participated in an Olympic final, but this is history now”; ”In 
yesterday’s schoolbooks women, workers, hermaphrodites were given a subordinate place, 
but this is history now.” ”There was a threat of war yesterday between X and Y, but after Z, 
this is history now.”
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Examples 1 and 2 exploit the positive history’s status elevating effects 
(medal awards) to inspire new generations to put their efforts into the 
field in question (I’ll be damned if I’m not the next Swede who makes 
it to the Olympic finals and in addition places better than sixth”; “The 
kitsch artists of the future will go to work with greater self confidence, 
once they find out how much their predecessors have meant for the 
satisfaction of broad public taste”). This is at least part of the history 
subject’s so-called identity creating function, i.e., its ability to, in 
Benedict Anderson’s terminology, realize an imagined community. This 
aspect of the issue is, as far as I can see, missing in example 3.24

The conclusion in the question of amateur/professional historical 
perspective: everyday life accepts history as a field for noting social 
status. The amateur leans even easier in this direction in which, 
according to A above, she is of the opinion that historical knowledge 
is (causally/predictively) worthless. The professionals are divided into 
two camps: the subjective and the objective, with various forms in 
between that we need not go into here. However, one can maintain that 
the causal power (the potential) in the historical event should be the 
decisive criterion for scientific historical writing, even in the case of the 
artificial historian who links this to a valuation about the goodness of 
the causal powers. (The methodological rule may well be counteracted 
psychologically by the practical subsequent statement that historical 
writing is thereby focused on the holders of power, which is an ugly 
phrase; but note also that the opposite can be the case, such as in the 
case of unintended and/or long-term consequences of, for example, the 
conception of an idea in a peaceful cloister).

C. The variant characterized by uniqueness
Example: 1) “Now you shall hear a funny/horrible story.” “That was a 
story with a moral!”

A common criterion for the use of the concept history = anecdote is 
that history is (of course) a description of a course of events, that is, 

24 If it really is true, namely that presidents write history in an objective sense and are not 
duping the public when they enter into a non-binding agreement, i.e., exploit the status 
mechanism’s symbolic value.
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a process with at least one actor involved. This is “of course” because 
it applies to all HISTORY (anecdotes occur in geology and astronomy 
only in accordance with the next criterion). Criterion number 2 is more 
interesting: History-anecdotes are presumed to contain in the chain of 
events at least one event that could not (reasonably) have been expected 
by the actor.25 In addition, the recipient of the anecdote is similarly 
presumed not to expect it either; both of which introduce an element of 
tension that imparts a (“literary”) entertainment value to the anecdote 
beyond its message in other respects. (This aspect leans toward what I 
usually call the novelistic interest for history in general).

This means that there is at least one place in the chain of events where a 
chance explanation is needed (explicitly or implicitly) to make the (tension-
filled) history credible.26 The disadvantage of chance explanations is that 
they render impossible the construction of universal theories (except on the 
meta level of common sense: “yes, as an active person, you must always take 
into account the role of chance here in the world”). This provides further 
support for contending that historical writing has at best only local interest 
and an intrinsic eccentricity.

An interesting attempt at ending this shameful situation can be found 
in example 2, the story with a moral. Here, the general point is typically 
that the long-term (altruistic) actor always benefits more by his actions 
than the short-term (egoistic) actor. However, it is precisely the chance 
element in the anecdote construction that makes it difficult for the 
general power of the moral to be convincing, and this applies also to the 
Swedish satirist, Falstaff, fakir (who with equal ease produced stories 
with an immorality).

In addition, but not much more encouraging, there is the historical 
narrative that evokes the comment: “This is an old story”. At best, it 
encourages the legitimizing explanatory truism (à la Michael Scriven) 
of the type “power corrupts”.27 That is, the chance element appears 
frequently, with greater or less probability, but not 100 percent. 
25 That is, on the general plane: historical (chain) explanations are the next best in case of 
incomplete general knowledge. On the legitimacy of chain explanations cf. A. C. Danto, 
“Analytical Philosophy of History”, CUP 1968: 252-256. 
26 Cf. the plausibility criterion’s aesthetic side, which renders ”made” anecdotes less 
entertaining; they need not be true but they need to be credible.
27 Cf. M. Scriven, ”Truisms as the grounds for historical explanation” in P. Gardiner (ed.), 
Theories of History, ninth ed., New York and London 1969: 443-475.
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However, the points of the anecdotes do not need to have universalistic 
ambitions, nor do they need to be simply entertaining. They can be 
quite useful for human praxis in the local immediate future, when, for 
example, the anecdote recipient comes into personal contact with those 
relatively stable forms of oddness, which are demonstrated in the story 
(for example, Principal X hates all people from Västergötland, ever 
since he failed in Skara”). Or generally expressed, despite a relatively 
low explanatory level, the historical knowledge of “anecdotal” character 
can be of great practical import for a limited time/space, where its 
arrangement of causally valid determinants is still relevant (without 
regard to its entertainment value).

For its own part, the time/space aspect need not be especially 
limited, since the anecdotal point may apply to a partially unexplained 
(chance-explained) directional choice, which determines the continued 
development for a very long period ahead. Modern natural science 
provides good examples. Such an example can be taken from the 
historical science of geology, where a controversial and mysterious 
volcanic activity in the Oslo fjord during the Perm period models, and 
thereby determines, the present day landscape.

Conclusion: The naïve realist prefers tension (entertainment) in historical 
writing, which is suitable only for local, not universal theory construction 
(on the other hand, it may well be suitable for the falsification of such 
constructions).

3 Conventional and Institutional History
In summary, the everyday conception of conventional history (as 
reflected in language use) is characterized by the following criteria, 
which separate it from ongoing history:

• C-history has no direct causal relevance for O-history.

• C-history has symbolic relevance for O-history as a marker of what is 
memorable, i.e., as a reinforcement of fundamental values in O-history.

• C-history has entertainment value, but otherwise it is only suitable for 
confirming the exception to those rules that are the main task for 
O-history to keep in mind.
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From an artificial scientific perspective, all these conceptions of 
history represent more or less psychological hinders for a more effective 
use of the potential of C-history, i.e., its transformation to O-history 
with the purpose of obtaining a better basis for predictions.28 On the 
other hand, this does not mean that they lack individual and social 
relevance from other perspectives. Quite the contrary, how would they 
have otherwise been able to become established and survive?

At the level of the individual, it is obvious that reasons of efficiency 
make it necessary to eradicate or put away irrelevant knowledge from 
the individual’s memory, such as last year’s bus schedules or changed 
telephone numbers. And the danger of favoring C-history at the cost 
of O-history is most concretely expressed as a warning example in the 
form of the elderly, who believe they are fully engaged with the work of 
the 1940s, while at the same time they leave the 1990s’ stove on at the 
highest effect. Note on the other hand, the great resistance that the client 
develops on the psychoanalyst’s couch when faced with the necessity 
of digging up the C-history, even though it is considered to have the 
greatest degree of O-history relevance!

At the level of society, it is likewise obvious that history’s legitimizing 
and identity creating functions are a major interest for a modern 
society that desires to strengthen the necessary cooperation between 
a large number of heterogeneous individuals by exploiting history’s 
possibilities for creating imagined communities (Benedict Anderson).

Finally, the view of history as narrative, as a larger or smaller 
anecdote, is well-justified as a practical tool but limited to local use for 
information and entertainment in a world, which is not under complete 
control, but which must necessarily grant (more or less) space for the 
results of chance and for the individual’s need to act with incomplete 
information.

From the perspective of artificial science, there are, however, other 
and better ways to organize the past; and it can take help on the way from 
professional historians. For even though they work at C-history, they are 
aware, unlike the naïve realist amateur, of the increasing possibilities of 

28 And those possibilities can be found, as shown below, in the institutional history 
(I-history), which has at its disposal powerful methodological instruments and extensive 
stockpiles of remains from past construction work.
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organizing the past more powerfully, which has opened itself through 
the ongoing institutionalization of historical writing over centuries. 
The institutional history (I-history) is also very correctly differentiated 
in the dictionaries’ definitional analyses of HISTORY as a research 
discipline (and curriculum subject). Let me therefore first examine what 
the researching professional historian (I-historian) considers that she 
can contribute to the naïve realists’ historical perspective, as it has been 
specified above (with the label C-history), before I proceed to the next 
stage of future development, artificial history (A-history).

The opportunities for professionalizing historical writing have 
increased over time, since they are directly dependent on the possibilities 
of storing, transporting, transforming and conserving information by 
other media than the individual and her memory. The appearance 
of written language and book publication, of libraries and archives 
represent early milestones in a development, which has not been less 
rapid with the breakthrough of computer technology, but I must leave 
the writing of this dizzying history to the reader. What is interesting here 
is namely the present situation, to which should be added, of course, 
the considerable professionalization of the historians’ processing of 
the remains of the past using established theories and methods such 
as source criticism, multiple partiality, cultural transformation and 
much more which I will return to. In brief, the professional I-historian 
has access to a technically superior system for organizing the past in 
comparison with the naïve realist.

As in other contexts, this opens possibilities of both cooperation 
and conflict between the individual’s primitive individualism and the 
expert’s technical system thinking.29 My thesis is that artificial science 
can take here a partly unutilized potential from the universalistic 
scientific ideal of the professional historians, but that this fact is hidden 
partly by the public’s naïve realism, and partly by the professional 
historian’s more or less unholy alliance with the naïve realist.

29 An appealing but not necessarily basic prerequisite is the ”sociobiological” hypothesis that 
the individual’s genetic makeup during man’s ”growth” in a small scale society ( = 
primitiveness) impede acceptance of the fact that other truths and values apply in the 
artifacts’ newly created world of especially large technical systems. This hypothesis appears 
to me anyway less value-loaded than the old common Tönnies mantra of Gemeinschaft and 
Gesellschaft.
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It is quite evident that the naïve realist has an interest in being 
entertained by history (= anecdotal variant) and this is a dear subject 
for battles between amateurs and professional historians. More need 
not be said on this point, where the professional is encumbered by such 
obstacles as the demand for Truth. From the amateur’s perspective, this 
is hardly a meaningful criterion, since C-history lacks direct relevance 
for future actions. And as far as entertainment value is concerned, Truth 
is not needed; Plausibility is sufficient.

Moreover, history must be worthy of awarding medals, creating 
identities in imagined communities; and here, the amateur can very well 
be a match or even superior to the professional historian. However, the 
professional historian does not have clean hands either, in regards to 
this point, the awarding of medals. On the contrary, nearly all of them 
can be accused of engaging in ideology production for the purpose of 
strengthening the object’s potential for imagined community, whether 
she devotes herself to the nation or the local community, to social 
outsiders or the House of Bernadotte, to the company or the union. And 
even if the professionals, aided with the legitimizing claims of science, 
receive permission to saw the branch they sit on, it is extremely rare that 
they saw so deep that the branch breaks.

However, something is better than nothing. And this is definitely 
better than exaggerating the claims of relevance, which is the 
professional’s other great temptation. For in his attempts to make 
I-history relevant for the praxis of ongoing history, the professional 
historian has since the days of Romanticism occasionally bit off more 
than he can chew and has made claims of using history to be able to 
predict its future, particularly on the grand scale. But they have failed 
time and again with their presumptuous project. Their predictions 
have proved wrong from Hegel and Marx to Spengler and Fukiyama.30 

There are several reasons why this is an impossible project. Here it 
is sufficient to state that these failures are given, when viewed from 
for the axiomatic starting point of the artificial historian that man 

30 Note how professional historians have kept silent instead of predicting the fall of the Wall 
and the misery in Bosnia. Afterwards the professional has newly awakened to establish how 
important determinants are provided in the locally bound history. An artifact historian is 
never surprised.
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creates his own history for good and bad; admittedly he is significantly 
constrained in his self-created structures and limited by physical and 
biological necessity. 

Another aspect is that similar grand projects, like medal awards, can 
have significant potential for ideology production, when, for example, it 
involves motivating the proletariat to sacrifice their lives for the Nation’s 
upper class or the inescapable victory of world Revolution.

After these sweeping words, I will move on to the positive message, 
which seizes upon the possibilities of I-history to contribute to artificial 
science through its superior possibilities, compared with memory, to 
create better constructions of the past than the existing ones. The use 
of objectivizing methods that produce results with a greater validity are 
important means for this.

4 Methods
The professional historians (I-historians) have an important advantage 
over the naïve realists by the use of their superior technology, i.e., the 
routines and methods that are designed and adapted to providing the 
professional greater certainty in her results. The practical side of this 
superior technology is often undervalued, i.e., the greater access to 
source materials (than that of memory) in archives, libraries, etc., 
together with the knowledge of how to locate this material. But I want to 
merely note here the importance of this material, infrastructural aspect 
and focus instead on the immaterial techniques, i.e., those methods with 
which the professional creates a better result. These methods (like all 
techniques) have an objectivizing purpose. Regardless of who is 
holding the ax handle, the tree falls in the same direction.

Naturally, these include general scientific methodological rules such 
as demands of logic, systematization, consistency and consequentiality. 
For the special case of the historian, the methodological rules of source 
criticism are a readily apparent addition. They were originally intended 
and remain important for creating a better knowledge in terms of 
cognitive truth.

A concrete example is provided by earlier historical constructions (= 
existing in sources and literature) with highly contrasting information 
about the size of the deposit made by Oscar II to the Enskilda Bank 
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during its great crisis at the end of 1878. The bank’s enemies maintain 
that it was a very large amount, up to 600,000 SEK; while the internal 
bank tradition is content to maintain the sum was 50,000 SEK. This 
presents a problem (according to another method rule: inconsistencies 
between different source producers present problems that must be 
solved, not neglected). To solve such problems, the standard rules of 
source criticism recommend first to search for contemporary, unbiased 
and independent sources. These exist in the form of the bank’s 
accounting records, which note two royal deposits in the amount of 
10,000 SEK each. The cognitive truth problem is thereby solved (better 
than previously, but never conclusively, and not just due to Popperian 
reasons, but also because the possibility of accounting fraud cannot be 
dismissed in principle; i.e., the remnants, the royal cash, are missing).

The value of tracking down the cognitive truth (2 x 10,000 SEK) can 
of course be discussed, and the denial of the truth value’s significance 
has been a standard argument against the so-called fact positivism, 
which is reproached for devoting itself to the establishment of trivial or 
safe cognitive truths; in other words, the technology has become an end 
in itself. But the criticism goes too far when it denies the importance 
of improved accurateness (Scriven’s terminology) in general, for a 
better accurateness always has consequences for the interpretation of 
empirical data (their adequacy and relevance). And in the case cited 
here, that is not so little. 

This is due in turn to the fact that the older, poorer data in the existing 
historical writing had not been used without purpose, but rather with 
clear and explicit and implicit claims of adequacy and relevance for an 
important historical issue, determining the King’s role for overcoming 
the crisis. Thus, the enemy datum of 600,000 SEK, supports the thesis 
that Oscar’s contribution had great material significance. The bank 
management’s more moderate claim of 50,000 SEK, denies this, but 
emphasizes on the other hand that Oscar had great material confidence in 
the bank. The factual deposit, 20,000 SEK, refutes both these statements 
on their own terms and shifts the interpretation to the deposit’s 
immaterial side (the gesture, which immediately was communicated 
to the public, and thus contributed to ending the dangerous run on the 
bank’s tellers).
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With that I want to leave source criticism with the additional note that 
it has been criticized in its most advanced forms for violating the rule 
system of common sense. A criticism (from naïve realists) which in my 
view appears on the contrary to be high praise for professional ability to 
achieve what will be generally described as transcendence.

Instead, I want to discuss another important difference between the 
professional historian, who takes the past seriously, and the naïve 
realist, who suffers from a fixation on the present and consequently 
from an anachronistic tendency to project the present retrospectively. 
In other and finer words, one could say that our natural temporal 
provincialism (Danto’s term) leads to a misleading (even if often 
unconscious) chronological imperialism in historical writing. The 
I-historian’s methodological rule to systematically counteract this danger 
is called constant vigilance of the necessity of cultural transformation 
from the past to the present.

Cultural transformation has many aspects, which coincide in many 
respects with the strivings of the social anthropologist and the translator 
to render the words and deeds of foreign people comprehensible to, for 
example, a contemporary Swede.31 It removes simple misunderstandings 
such as the meaning of individual words (“billig” in nineteenth century 
Swedish means “just”, not “cheap” [= twentieth century meaning]); 
and more complex misunderstandings, such as the development and 
functioning of institutions (the role of Parliament and its potential both 
then and now).

The most interesting aspect of cultural transformation work is, 
however, its significance for the history writer’s superior problematic. 
For example, the naïve realist’s historical writing on Per Albin Hansson 
is based (incorrectly) on the claim that he had lied about Sweden’s good 
preparedness (preparedness in terms of what it meant then was actually 
good) on the eve of the Second World War. It assumes (also incorrectly) 

31 The collective term ”contemporary man” must not be allowed to conceal the significant 
difficulty in the second phase of transformation work. Many contemporary people have a 
dim conception of, for example, how a contemporary Parliament functions. A democratically 
inclined historian therefore has a double transformation role to fulfill: first to explain to the 
unschooled how a contemporary Parliament functions and thereafter how the historical 
Parliament functioned in relation to the present Parliament.
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that Johan August Gripenstedt was a pure (= classical) economic liberal, 
etc. However, the professional historian is by no means self-evidently 
superior in this respect. To cite some examples from our own praxis, it 
is thus striking how Dr. E. Broms assumed that the Swedish provincial 
governments were established 1862 in order to administer public health 
care, as they did in 1930; how Docent Gunnar Retzius, influenced 
by the suffragist struggles at the turn of the century, projected this 
retrospectively to the prelude to the 1866 Representation Reform; and 
how Professor Eli Heckscher, a prisoner of the contemporary railway 
era, neglected the revolutionary significance of the preceding steam 
boat era for passenger transportation.

Why this remarkable state of affairs? I want to propose here that an 
important cause is posterity’s access to the results, as it applies to the 
naïve realist or the professional historian.32 Knowledge of the end result 
is an invaluable asset in several respects; it is an economizing control 
instrument for the researcher, who is thereby undeniably wiser than 
the creators in the past. But it is also (all too) easy to be wise in 
hindsight. So says the idiom, and so says the artificial historian, whose 
fundamental purpose is to satisfy the tinkering aspect. This is easily lost 
when dealing with pure result history or retrospective history, i.e., the 
demonstration that what did happen, must have happened. The tinkering 
variant thereby disappears or is dismissed as uninteresting.

5 Artificial History 
From the perspective of artificial science, it may now be time to 
summarize the previous sections’ observations of fundamental features 
of the historical writing of the naïve realist and the professional historian 
(I-historian). What can the artificial historian appropriate and what 
should she avoid; are there any unutilized possibilities to exploit?

32 Another enticing circumstance is the possibility of the professional historian to ingratiate 
himself with the naïve realist by acquiescing to chronological imperialism. That is, pique his 
curiosity, like Gunnar Richardson, when he puts an exclamation mark after the message that 
Sparbanken in Skara 1847 kept its safe in Chairman Alander’s own room! This deserves an 
exclamation mark in our days but not in Alander’s, since the behavior in those days was not 
strange but normal. In other words, Richardson misses the transformation work’s 
fundamental methodological principle (first formulated orally by Hans Landberg): ”When 
something is inexplicable, always test the hypothesis that it is not they (but we) who are 
dumb.”
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First, I would like to establish that the artificial scientist finds 
valuable support in the I-historian’s emancipatory/traditionary endeavor 
to differentiate between given natural and human determinants. Bo 
Dahlbom would have found immediate principled understanding 
from an I-historian for his grievance about the shortcomings of 
everyday technology. (The practical understanding, the willingness to 
do something about it in the spirit of the O-historian, is another story.)

Secondly, the professional historian should have valuable 
contributions to propose concerning his systematically developed 
apparatus for supplying materials and his objectivizing methods. The 
latter will find their proper place better in artificial science if they 
are supplemented with methodological recommendations that meet the 
need of writing history prospectively based on a holistic perspective 
with a critical-hermeneutic approach and utilizing systematic problem 
searching. My comments on these rules here are limited to their role as 
tools for artificial history.

Prospective history is a slogan, which impresses on the researcher the 
significance of perceiving the historical actors not (only) as objects but 
(also) as subjects, i.e., as conscious theoreticians and actors; they have 
both made and written the history that is to be improved. 

On the other hand, this history shall be improved, which is underscored 
by the adjective critical in critical-hermeneutic. I will return to how it 
will be improved in general. How historical writing will be improved 
in particular can be summarized thus: it can already take place on the 
previous historical writing’s own terms (as in the case of Oscar II and 
Enskilda Banken) by a professional historian utilizing her superior 
material and immaterial techniques, i.e., by bringing in new materials 
and applying objectivizing methodological rules.

The concept holistic perspective is also a slogan, and a dubious one 
at that, since the whole (the play of all forces) either risks becoming 
a phrase (an unattainable ideal) or a weak defense for arbitrariness in 
the definition of what will be included in the “whole”. In any case, 
it should be made precise, so that historical writing can be improved 
by confronting it with one or more perspectives in addition to those 
applied in the earlier historical writing. (A personal example: historical 
writing on the production of combs is probably based on a limited 
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number of perspectives, for example, that the comb will be functional 
in relation to the hair, that it shall have a pleasant appearance, be cheap 
to produce, etc. If Nilsson instead demands a holistic perspective, it 
is because the person in question also uses his comb for cleaning 
fingernails, opening letters and tightening screws; consequently, he 
laments the passing of the steel comb. In the best case scenario, this 
lament is transformed to a technical history project, which with its new 
perspective can even provide the basis for an improved general aretic 
theory and practice). 

Note that on a general level, every specialization in the historical 
disciplines has been justified or can be justified in like manner. Genus 
research is a larger scale example near at hand. I would like to 
emphasize the need for another systematic, but disregarded, refill of 
perspective. All historical events, must (as K.R. Popper has shown) 
by definition have “unintended consequences,” which the improved 
historical writing should/must take into consideration. In that sense it 
seems that the “holistic perspective,” i.e., taking into consideration the 
new perspectives that the unintended consequences continuously open, 
is a difficult but inescapable desirability to realize.33

Thirdly, it has not been claimed that this method program is useful 
and appealing to the artificial historian. This program is namely (like 
C-historians) all too fixated with the unique, i.e., with the ambition 
to make the studied past comprehensible and living not through 
simplification but by retrodictive complexification (see section 8). 
This position can have at best a negative value for the generalistic 
and predictively inclined artificial scientist. The C-historian, in other 
words, is all too often uninterested in general theory, even though 
her analysis, more true to the period than to modern times, can be of 
negative generalistic use in refuting time-bound theoretical assertions 
as untenable.34

33 This has been noted by historians, such as H. Koht,  ”Every generation must write its own 
history again”, however as far is known without theoretical justification, with the exception 
of Danto, who however, only sees the meaningless point for traditional retrospective history 
(the possibility of saying that X anticipated Y).
34 A practical example: The view of Stockholms Enskilda Bank in generalist bank literature is 
based on the notion that it was a crédit mobilier of French type, which it was not.
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Now on the other hand there have been and still are C-historians who 
have gone to the other extreme, i.e., they have sought to strengthen the 
power of their subject by delivering grandiose syntheses intended to 
predict the future. Marx, Kjellén, Spengler, Kondratieff and Fukiyama 
are all objectionable for different reasons, but for an artificial historian 
especially, because they deny her fundamental starting point. That is, the 
belief in man’s ability to undertake changes in the systems and structures 
of his own making, with the purpose of creating a different future than 
the one which the systems and structures would have otherwise created 
had they remained intact.35

If the micro and macro levels of conventional historical writings seem 
therefore relatively uninteresting for an artificial historian, it appears, 
however, that ample unexploited possibilities remain at the meso level, a 
middle-range level, which does not suffer from the C-historian’s mania 
for local uniqueness, nor the world historian’s global megalomania. 
In order for the artificial historian to utilize this space requires only 
that she assume what I have called a dispassionate regional (instead of 
local or global) perspective toward the past. And, of course, that she 
simultaneously liberate herself from the naïve realist’s understanding of 
history as unrecoverable and passé; all history is potential O-history.

Instead, the regional artificial historian with generalist ambitions 
asks herself whether the so-called contemporary process under 
study can be thought to have any parallels in the past, regardless 
if the cultural transformable past should find itself in the Japanese 
Middle Ages or in nineteenth century Sweden. In many cases the 
counterpart study even reveals itself to be extra advantageous; in 
part, by elevating the generalization level of theory and making it 
less time-bound (see sections 2-3). But also, paradoxically enough, 
because conventional history is considered not useful (and not 
ongoing). Consequently archives are often supplied with hot stuff 
materials, which are inaccessible for a researcher in (conventionally) 

35 However, it is admittedly not claimed that structuralist-deterministic analyses of the future 
lack value if they are conducted with this starting point, cf. for example, the refutation of Marx 
by social liberals and Social Democrats.
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ongoing history. Compare, for example, the possibilities in 1952 for 
a researcher for studying the tinkering of decision makers regarding 
Sweden’s trade policy vis-à-vis the Soviet Union and the United 
States during the inflammable period 1945-1952; for a researcher in 
1991 (when the US and Sweden had opened the state archives); and 
in the year 1998 (when the Soviet archives were also opened).

Problems arise from incongruencies in space and/or time, between 
theory and theory, between theory and practice, between intention 
and result, etc. The notation, determination and resolution of such 
incongruities are or should be the daily food of research, and this 
has been emphasized above by the demand for systematic problem 
searching. It is clear that history writing can thereby be somewhat 
improved in this way, but how can it be improved significantly? What 
superior problem formulation should lead the researcher in her work of 
improvement?

For the artificial historian, the answer may be found with the aid 
of Dahlbom’s introductory reflections. Thus, the basic problem arises 
from the incongruence between two axiomatic statements.

1) All individuals, groups and societies have (with insignificant 
exceptions) in all times sought to realize what they have understood as 
the good, aretic life.

2) This ideal state has obviously not been attained. 

Why?

I leave to Bo Dahlbom the task of breaking up this “Why?” into 
researchable components. In order to continue here, I have limited 
myself to pointing out an important subproblem, which becomes 
immediately apparent, namely the lack of agreement (incongruence) in 
the valuations of individuals, groups and societies of what constitutes 
the good, aretic life.

With this inescapably strong element of non-shared values, it seems 
evident that the possibilities for scientific improvement in relation to 
the older historical writing through material and technical superiority 
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is insufficient. One can imagine that the old historical writing can 
be improved on its own terms. One can even imagine convincing the 
old history writer that he has misunderstood his own terms. But, for 
example, a hardened Marxist, a social constructivist or a disciple of the 
Västergötland school will not be influenced. Instead, they will defend 
their democratic right to pursue differing views of reality. Nor can I 
envision that anything can be done about this, either in practice or 
theory. However, this relationship should function as a memento mori 
and a wake up call not only for the artificial sciences but for all cultural 
sciences, which necessarily find themselves all sitting in the same 
reflective boat.

A first step in this direction is for the cultural scientist to make 
as precise as possible which value masters she intends to serve with 
her objectivizing improvement arsenal. The central strength and raison 
d’être of science is its ambition and ability to create more confident bases 
for prediction through the use of objectivizing methods. A common 
objection to this ideal is that the technology used here, as in other areas, 
easily becomes an end in itself. In other words, the predictive confidence 
becomes more important than the goal of the predictions. Consequently, 
we arrive at so-called fact positivism; i.e., where scientific work is 
devoted to creating reliable solutions for trivial and uninteresting 
problems.

If this is the Scylla, then the Charybdis can be found in the cultural 
scientist’s unreflected adoption of time-bound and imprecise problem 
formulations, which via everyday language are placed on the agendas 
of, for example, grant-providing politicians and time-bound media 
people. My objectivizing advice for navigating this difficult passage 
is that the cultural scientist should not set his sights on the stars, the 
universal Truth, but on the edge of the forest, i.e., where the timeless 
(inescapable) Problems and Dilemmas exist in every society worthy of 
the name.

6 Timeless Problems
H.B. Palmaer states, “In respect to such subjects, which are the objects 
of human passions, no truth can be provided.” He is also right, when he 
adds: “Only in respect to what is common for all creatures, namely 
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existence in time and space, can a common, i.e., generally applicable, 
i.e., objective truth, be provided.”

But Palmaer misses a couple of important points, namely that the 
presence of passions is common to all societies, and that even the 
problematical interplay and counterplay between these passions are 
amenable to being structured in a universal manner. The study of these 
problems with multiple solutions and irresolvable dilemmas should be 
the fundamental task of the cultural sciences and hence the artificial 
science as well.

For all social science, it should thus be evident that society’s handling 
of the unavoidable incongruencies and contradictions between the 
values of its constituent individuals and groups represents such a central 
and ageless problem. For all humanistic science, it should thus be 
evident that the individual’s handling of the universal life cycle birth-
maturing-aging-death offers a central and ageless problem. In both these 
cases, the unavoidable incongruence between intentions and results (in 
the general situation of being forced to act in conditions of uncertainty) 
offers such a central and ageless problem.

The list can be extended to great length, if you follow it deductively to 
the level of component problems. But the above is sufficient to provide 
the basis for a couple of important scientific points.

First, by recognizing that the fundamental issues are Problems and 
Dilemmas, it becomes possible to assign more precision to the concept 
critical in critical science. This is because the researcher is thereby 
forced to take a critical approach not only toward the period under study 
but also toward her own favored pudding.

Secondly, attention becomes thereby more focused on the other 
major task of the cultural sciences, namely to pursue sorting among the 
timeless and time-bound values in human and social life.

7 Timeless Values
The task of differentiating between timeless and time-bound values has 
been (up to now) most manifest for the aesthetic historical sciences. A 
basic aretic task for them is or should be to designate and convey Mozart 
as classical and Salieri as time-bound. However, the cultural scientist 
often ends up short here by applying an excessively historical or 
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sociological perspective; i.e., the creator is analyzed exclusively as a 
child of his time. More important for the aretic utility-oriented research 
is, instead, man’s ability to step outside his era and create things which 
have a demonstrable enduring quality, i.e., less time-bound and at best 
timeless. 

I call this ability man’s capacity for transcendence. And from this 
perspective it is less important that Mozart wrote his last string quartets 
as a commissioned work for a cello–playing prince during a time of 
various severe personal and economic troubles. What is important is, 
instead, that he successfully transcended these time-bound factors and 
created a couple of timeless masterpieces of eminent existential use, i.e., 
after 200 years they continue to enrich the lives of people with the most 
diverse cultural backgrounds from Tokyo to Cleveland, Ohio.

From an artificial historical perspective, Mozart thus made a valuable 
contribution to the good aretic life. On the other hand, as Carl Nielsen 
has suggested, it is just as wrong to generalize Mozart as a timeless 
genius while at the same time listening devotedly to his feeble piano 
sonatas from his younger years. As Habermas has indicated, the 
historical sciences have admittedly an important critical-emancipatory 
responsibility. But this emancipation has two sides, both of which 
require help from eternity, i.e., from the stated timelessness or relatively 
enduring quality. For the eternal perspective shall partially emancipate 
the cultural scientist and her audience from the past. This is the 
traditional interpretation, which allows for the removal or modification 
of diverse trash that forces itself upon us by its factual existence. But the 
eternal can and shall be used for emancipation from a similarly intrusive 
present, which considers the new better than the old (and this applies 
not only to hardened modernists; the same value lies near at hand for 
every naïve realist, who considers the ongoing history more important 
than the conventional, and for each new generation that takes as given 
the environment it grows up in).

This latter position, emancipation from the present, is usually 
classified as tradition bearing or cultural conservative; the former, 
emancipation from the past is usually classified as cultural radical. The 
objectivizing art historian, however, must satisfy both these demands 
based on a position that can be called cultural transcendent. And, as 
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the insightful reader has already guessed, this position applies not only 
to the art historian but to all cultural scientists, including the artificial 
historians, who approach the individuals of the past as creators as well 
as actors, designers, the creators of artifacts. Even if their transcendent 
ability and ambitions were often significantly inferior to those of 
Mozart, there is nonetheless even here a great amount of classics to 
appropriate, just as there is a great amount of time-bound junk to 
dismiss.

This task of establishing or maintaining transcendence may seem 
presumptuous. But even if it undeniably involves a further challenge for 
the cultural scientist, she has already set out on the road of transcendence 
by selling her soul to the scientific, objectivizing methods that have been 
discussed here. For what is their strength other than their (explicitly or 
implicitly maintained) capacity for transcendence, the ability to create 
more universal, i.e., timeless results?

Then again it is something else that the maintaining transcendence can 
never be more than provisional. And admittedly a poorer knowledge can 
have a greater universality on the meta level by its factual establishment 
in social and individual praxis. This is already the case by the inescapable 
existence of symbolic capital in every human society.36 And if the 
biologists are right, the powerful can then also exploit the herd instinct 
and imitation desires which are deeply rooted in human nature.37 One 
can even maintain like Doctor Relling (in Ibsen’s The Wild Duck) 
that self-deception is better than truth, that poorer knowledge often 
has greater survival value than better knowledge.38 These scientific 

36 This involves the so-called Bourdieu effect. These double-edged consequences can be 
simply exemplified by the relationship that even the most superficial knowledge (for example 
knowledge of the name of the mother of Gustav III) can bring in economic profit in a quiz 
program. The conventional historical writing legitimization aspect is naturally central in one 
context, where it applies to the establishment (canonization) of symbolic capital in the 
question of general education. This is discussed in embellished terms as the creation of a 
”collective memory” at the level of society and ”identity” at the level of the individual. These 
phrases need deconstruction and precision if they are not to become scientifically empty.
37 These desires can be perceived in the spontaneous changes in fashion but are utilized, more 
importantly, in the work of  the powerful to generalize norms and rules for a more or less broad 
public (families, municipalities, EU members, newspaper readers, TV viewers, etc.)
38 In general terms: The implementation of better knowledge is an undertaking that requires 
taking the factual existence of the poorer knowledge into consideration and use its inadequate 
predictive ability in other respects.
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implementation problems are unavoidable, to the extent that the better 
knowledge practically by definition encounters increasing difficulties 
the more radical its results; even if the inertia or active resistance of the 
poorer knowledge can be more or less institutionalized.

8 Learning from History
In conclusion, I would like to develop somewhat the “new” insight that a 
theoretically valid demarcation cannot be drawn between conventional 
and ongoing historical writing. Let me therefore begin by observing that 
all historical writing is ongoing historical writing, i.e., knowledge about 
phenomena in the past organized in different ways and with different 
purposes.

What is central for the artificial historian ought to be the study of the 
interplay between Karl Popper’s worlds no 2 and no 3, i.e., between “the 
subjective world of minds” and the artificial world, “a world of objective 
structures, which are the products, not necessarily intentional of minds 
of living creatures; but which, once produced, exist independently of 
them.”39

Yes, Popper was on the right track, but unfortunately he was satisfied 
with refuting a traditional “commonsense theory of knowledge”. 
Blinded by liberal development optimism, he seems to have neglected 
the burning implementation problem, which follows from his proud 
(and true) proclamation that the entire third world of immaterial artifacts 
“may exist independently of any knowing subject”. What good is it, one 
can ask, if the third world exists only on paper, with never so many truths 
hidden in the archives and libraries, unless they are used in the ongoing 
historical writing in world 2, that is, are utilized by the acting subjects in 
general and the power holding subjects in particular?

More need not be said on this major point, except that this 
im plementation problem not only becomes systematically more 
difficult through the years due to society’s continuous, Spencer-like 

39 As quoted in Bryan Magee, Popper, 1973:60. Cf. S. Björklund ”Forskningsanknytning 
genom disputation,” 1991:118ff. It is obvious for the artifact historian that just this interplay 
between worlds 2 and 3 should be primary, but maybe not so for the C-historians who make 
autonomous world 2 (traditional history of individuals and social history) or world 3 
(traditional history of ideas or technical history [”nuts and bolts”]).
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differentiation; but that it also has an eternal inescapable aspect with 
the constant loss of older generations and the constant need to train the 
newborn generation from scratch.

For an artificial scientist, it is probably obvious that the implementation 
problems are at the center, that the object of science is highly related to 
social praxis, briefly stated, that Bo Dahlbom succeeds in making the 
improved lawn mower function not only in theory but also in practice.

It is from this perspective that I have chosen here to object to the 
second worlds’ prejudices concerning history and its ignorance about 
the institutional historical writing’s third world with its superior access 
to made and preserved historical writing and objectivizing processing 
methods.

As noted earlier, the artificial scientist is wise to not become attached 
to either the legitimizing role of historical writing, or to its negative 
perception of history as outdated knowledge. The latter attitude is worst 
and is presented not only for defensive purposes as in the case of Mona 
Sahlin. An offensive example is provided by her namesake Mauritz 
Sahlin, who during his time as Managing Director declared that SKF’s 
history was uninteresting, since his task was to focus on the future. 
This dissociation from the past has been programmatic in every modern, 
Western society since the middle of the nineteenth century. Ever since 
then, man has (continually!) viewed himself as living in a new era 
or epoch, a unique transitional period without any predecessor, which 
consequently calls for fresh solutions to unique problems.

Yes, the main task of politicians (the naïve realists) can properly 
be said to be the difficult one of (with the stress of deadlines) finding 
current solutions to unique problems. And the cultural scientist has 
naturally every reason to devote applied research to what certainly is 
always in some sense a distinctively contemporary problematic. But in 
my opinion, this task stands in contrast to the main task of the theory-
building cultural scientist, which is to (with less deadline pressure) 
study general solutions to timeless problems. 

When viewed through “regional” eyes, the already made and written 
history offers in this context great but all too little utilized possibilities. 
These strengthen the cultural scientist against the intrusive political 
demands and slovenly (= imprecise and time-bound) current debate; 
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and they also provide her a greater guarantee that her theory will gain a 
greater generality and longevity.

For example, instead of seeing the IT revolution as a unique 
event in human history (i.e., a highly time-bound and transient 
phenomenon!) the wise generalist can make a greater and more timeless 
benefit by considering computer technology as a special case of new 
communication technology. Thereafter, she can undertake comparative 
studies of the reactions to the inventions of book printing, the high- 
speed press, the telegraph, radio, and television in geographically and 
temporally distinct regions. In these studies, these process histories 
are, of course, considered as ongoing and not finished. Lo and behold 
an example of how the artificial science generalist can rise above the 
horizon of (conventionally) ongoing history!

The I-historian shall likewise receive a concluding memento: Never 
forget that the conventional history is only suitable for social practice if 
it is present, i.e. causally effective, in the ongoing! Otherwise he may by 
all means continue to legitimize his values with the aid of C-history or 
to satisfy our needs for good entertainment with exciting (and true) tales 
from the finished past - an irrelevant past.40 It is without a doubt useful 
to be indirectly useful. On the other hand, I mean that it would be both 
directly and indirectly useful, if every historian stopped talking about 
the necessity of learning from History and instead started writing about 
the history we can learn something from.

9 Predictions and Retrodictions 
It is easy to exaggerate the differences between nomothetic and 
idiographic research; the former focuses on the general and predictions, 
while the latter focuses on the unique and understanding. In that context 
I need only repeat the statements that generality surely is the life air of 
science, but that also uniqueness is actually a general phenomenon. And 
a new analytical interpretation of Hamlet actually involves an (implicit) 

40 On the other hand it seems barren and dubious to justify an engagement in the present, for 
example, in drawing boundaries on the Balkan peninsula or strengthening the position of 
underprivileged groups with C-historical arguments taken from the past, which should have 
been added to the documentation forgotten and buried a long time ago.
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prediction that knowledge of the analysis will enrich future experiences 
of Hamlet (and thereby the good, aretic life).

On the other hand, one should understand that there are strong 
practical-theoretical reasons why the idiographer and the nomotheticist 
differ in their work methods. The idiographic historian’s retrodictive 
work attracts other methods and other evidence materials than does the 
generalizing sociologist’s predictive work. And this is because C. G. 
Hempel and others are wrong when they maintain that retrodiction and 
prediction are symmetrical with examples taken from (the classical) 
natural sciences. In the cultural sciences, they are not two sides of the 
same coin and they cannot be.

It is true that the Hempel theory is an ideal that allows a Newton 
to rotate the solar system backwards and forwards, i.e., both retrodict 
and predict with the same theory. But this symmetry does not apply 
to the object-subject of the cultural sciences, the man who acts and 
must act without complete knowledge of the consequences, except in 
the unproblematical transit contexts, in trivial contexts. In newly fallen 
snow, it is easier to say where a hare has come from (despite the off-
bound) than it is to predict where it is going. On the other hand, it is 
easier to predict where a man falling from a great height will hit, than 
it is to say from which balcony he jumped.41 This can be graphically 
illustrated thus:

A. Simple retrodiction (the hare’s trail)

- - - - - - - - - - - -/- -? - ?? - ??? - ????

B. Simple prediction (the man’s fall)

???? - ??? - ?? - ? / - -.

41 The idea is not mine, but comes from A.C. Danto (ibid.) who not only lets the man fall; but 
he also shows how an early nineteenth century genius carefully worked out in detail the 
prediction of the battle of Iwo Jima, which was spoiled by the publication of his results prior 
to the battle.
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C. Hempel’s first ideal model, the symmetrical theory

- - - - - - - / - - - - - - - 

It is easy to see from these examples that the presentation of evidence for 
prediction and retrodiction require different methods and empiricism. 
(And Hempel makes his great mistake, when he seeks to include 
probability theories in his second historical explanation model; these 
are good only for predictions, not for retrodictions.)

There are also mixed models, of course, where, for example, 
predictive ability increases over time; such as playing solitaire, where 
there is a 50 percent probability in predicting the penultimate card and 
100 percent probability in predicting the last.42

There is a major cultural science interest in the patient attempts 
of individuals and collectives at improving predictability through 
knowledge about and the establishment of more or less binding 
normative and regulative systems. For example, like this (the slash 
signifies prediction opportunity):

A: “X is usually here on Tuesdays, so it is likely that X will also come 
this Tuesday.” This is sufficient for the lazy creator Y’s uncertain 
prediction.

- - -?-? - -? - -/ - ? ?

B. After a telephone call X promises that he will come, and “X usually 
keeps his promises.” The responsible creator Y has thereby reduced the 
uncertainty of his prediction.

- - -? -? - -? - -/ - ?!/ - ?

42 Man’s ability to make running assessments of predictive ability is a central but neglected 
aspect of human freedom (prediction opportunities are usually reduced to a single one). 
Equally interesting is the case where certain predictions can have superfinal or contrafinal 
consequences for the result, namely the self-fulfilling prediction (”the bank will go bust”) 
and the self-destructive prediction (the economic historians’ so-called pig cycle: high/low 
pork prices this year, invest/don’t invest in pig farming, boys!). I cannot go deeper into these 
things here.
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C. Y e-mails X that “He is invited to dinner if he comes on Tuesday.” The 
manipulative creator Y has thereby further reduced the uncertainty of 
the prediction.

- - -? -? - -? - -/ - ?!/ - ?/ - .

(This does not hinder the prediction from being nevertheless wrong; in 
which case, typically enough, it encourages a historical explanation 
work afterwards: for the eventual revision of the “usually-system”: Has 
X begun a new life? No, X broke his leg; there was a wildcat strike at the 
railway; etc.)

It is easy to understand from this the cultural scientist’s constant 
interest for norm formation and the historian’s assiduous use of usually-
explanations; which from a Hempelian perspective is unacceptably 
elliptic and which from an artificial science perspective is dangerous, if 
they are equated with must-explanations without further testing (which 
neglects the issue whether the possibility of a conscious choice existed 
or not).

The difference between the historians striving for a retrodictive 
complexity and the sociologists striving for a predictive simplification 
can be illustrated most simply (?) in the form of a root system that 
leads to a major trunk, i.e., the phenomenon that is to be explained or 
predicted. (I cannot provide the graphics here.)

In the already made historical writing, which is to be improved, one 
can take it for granted that the root system is incomplete or incorrectly 
drawn; the conventional historian consequently enjoys presenting this 
aspect in minute detail. Meanwhile the sociologist is satisfied with 
arriving at a genial general (process) theory, which says that “if you 
find a root it will always lead you to the trunk”. The metaphor can be 
criticized, but it demonstrates nonetheless the advantages and limits of 
both work methods.

For the C-historian, it thus becomes an easy end in itself to find a 
further root thread in the periphery (for example: “The stylistic formation 
of H. Hamilton’s contribution opposing the 1865 representation reform 
was greatly influenced by his striving to be elected to the Swedish 
Academy”). This may be exemplary from a narrative perspective 
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(history’s novelistic interest), but it appears marginal from an artificial 
science perspective (“so what”?).

One can similarly object to the generalizing sociologist by stating 
that he risks arriving at the trivial or at an overly simplified theory, which 
is elevated to total theory. The latter danger exists for all special sciences 
(“specialist idiocy”) but it is most evident in the historical sociologists, 
like Marx and Kjellén. To stay with historical materialism, I agree with it 
that in every historical root system there can be found one or more roots, 
and at any rate a little root thread, which can be characterized as the 
outcome of class struggle. However, it is easy, all too easy, to exaggerate 
this discovery. In other words, any total theory can find a suitable root 
factor in any causal system, which is subsequently designated the most 
important or in any case the “ultimate” cause.43

10 Summary
So far, theoreticians have paid too little attention to ongoing history and 
its transformation into conventional history. Instead they have, quite 
naturally, formulated their theories of history on the basis of 
institutional history as practiced by professional historians.44 In my own 
theorizing, I have instead chosen as starting point, the individual and the 
group in trivial everyday life, practicing ongoing history. And by doing 
so, much debated and grand theoretical questions will immediately be 
answered:

“Can we learn from history? – Of course!”
“History never repeats itself!” – Certainly it does!”

43 Bertrand Russell has already expounded on this in the article Dialectical Materialism, 
Theories of History 1969: 286-295, which ends thus, ”I suggest, without undue solemnity, the 
following alternative theory of the causation of  the Industrial Revolution: industrialism is 
due to modern science, modern science is due to Galileo, Galileo is due to Copernicus, 
Copernicus is due to the Renaissance, the Renaissance is due to the fall of Constantinople, 
the fall of Constantinople is due to the migration of Turks, the migration of the Turks is due to 
the desiccation of Central Asia. Therefore, the fundamental study in searching for historical 
causes is hydrography.”
44 Quite naturally, for status reasons, it is History with capital H that incites the theoretical 
interest of the professional historians; their pedagogical knowledge interest (=the possibility to 
sell text books) explains their focus on institutional history. Philosophers suffer, in addition, 
from lack of experience of working within the discipline, and thus make normative blunders à 
la Hempel, or, more often choose a descriptive attitude à la Dray.  Psychologists (with an 
interest in memory) are hampered by their disciplinary narrow-mindedness: their ignorance of 
the (existence and) relevance of the historical discipline.
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“Are there good reasons to treat everyday actors as theoreticians and 
intentional agents? – Of course!”

But in order to arrive at these answers, we have to free ourselves 
from the conventional, negative view of history as an activity without 
direct relevance for the presence, and instead accept the importance of 
ongoing history, the history that we daily both make and write. When, 
for example, I now intend to make history by taking the 14.39 bus 
into town, I certainly presuppose that history will repeat itself, and 
that my knowledge of history will provide me with a basis for sound 
predictions. Compared to certain scientific predictions, my prediction 
certainly lacks in exactness. Astronomers can be much more confident 
in predicting that the lunar eclipse will begin at 14.39.00, than I 
can predict that the bus will arrive at 14.39.00.45 My prediction has 
many more elements of uncertainty, depending on the circumstances of 
complex social and technical systems of rules outside my direct control 
(something that is at the core of the idea of civilization, highlighting 
both its blessing and its curse). 

But in a well ordered, civilized society like Sweden, these systems 
have, according to my own and many others’ ongoing historical 
experience, proven to function if not perfectly then perfectly enough 
for my needs. The lack of exactness is no real problem. I can depend 
on my uniquely human capacity to continuously adapt to a variety of 
unavoidable imperfections in the rule systems of our existence. Thus, I 
will remain at the bus stop patiently waiting until 14.41. When during 
and after the bus trip I write its history, this will normally be done 
automatically, i. e., it is registered as yet another evidence for further 
use at the next attempt at prediction. And this is so, in spite of the fact 
that this bus trip, like any other, is a completely unique experience, 
composed of equally unique elements: no other bus has had exactly 
102.2 liters in the tank when stopping at the bus stop, at which the snow, 
just for once, consisted of 82% water evaporated in the Norwegian 
Sørlandet, and so on.

But all these unique elements are normally totally uninteresting to 

45 Of course, even the astronomer will have to protect her prediction with ceteris paribus 
clauses, guarding against the accidental implosion of the sun, for example. 
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me, even if I am an historian; my interest is only, unconsciously, in trivial 
generalities. Only in the special case will the unique elements gain 
importance, thereby changing the bus trip into (conventional) history. 
That history can be anecdotal (fighting broke out in the bus, the driver 
got lost in the fog and I came home in a taxi 2 hours late), but it can also 
be historical in the sense of constituting a turning point (by coincidence 
I here met with X who offered me the mission Y, which would change 
my whole life and influence the whole world).

In short, ongoing history is made on different levels of description (to 
use Danto’s term). And I do not only make my own private history but 
I participate as well in the more general, yes, even global, history. The 
global media explosion beginning with Gutenberg means, for example, 
that I can regard myself as an eyewitness, via television, of the football 
match between Norway and Brazil in the World Championship in 
France 1998. My memory is a good source for any historian who wants 
to know the final score.46

In general, the media expansion from printing press to telegraph, 
telephone, radio and television meant an enormous increase in the 
quantity of ongoing history. When it comes to quality, however, the 
situation is less obvious, demanding a careful and complex analysis 
of benefits and losses. But I will refrain from that analysis here, 
and only draw attention to the losses, vividly characterized by Hans 
Skjervheim, Pierre Bourdieu and Thorsten Nybom, denouncing the 
shoddy historical writings produced by media producers in their 
so-called “journanihilism.”

 This shoddiness has two ideological aspects, logically related 
to modernism and postmodernism, both of which are characterized 
by a lacking sense for history. The mistake of the postmodernist is 
relativism, believing that historians begin from scratch, producing a 
new construction which is scientifically meaningless, since it can never 
be absolutely true, certain, good, and so on. The postmodernist misses 
the fact that the construction is already made (history is both made 

46 2-1 for Norway. On the other hand I might be an unreliable source when it comes to the 
question whether the penalty afforded Norway in the very last minute was correctly judged 
or not, since the television camera used gave incorrect information. The example is chosen as 
a counterpart to the question regarding Oscar II and Stockholm’s Enskilda Bank.
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47 Unless politicians and the general public go on, motivated by quasi-religious belief in holy 
science, to give economical support to the ivory towers in the same way as they doted on 
monasteries in the middle ages.
48 This opinion is recurrent in progressive circles from mid-19th century and on, making it 
something of a perennial element to be studied as such and thereby providing fruitful results for 
an artificial science as demonstrated by Martin Kylhammar.

and written) and that there, on the contrary, are good opportunities to 
improve this construction. Since this is actually true in individual as well 
as collective life, postmodernism is doomed to be a passing fad.47

Modernism, which has been hegemonious in Western society for 
150 years now, is therefore a more dangerous challenge. Its roots can 
be traced back to the Enlightenment and Descartes and gains strong 
support–as shown above–from the tendency of everyday man to dump 
history (“that is history now”) on the refuse heap of inactualities.

The modernist is open for change in a way that pleases the artificial 
scientist. But the modernist misses the mark when he thinks that the 
present can solve the problems of the future without the aid of the 
past, the latter being irrelevant because ours are “uniquely revolutionary 
times.”48  On the contrary, it seems uneconomical for an improver of 
artifacts in ongoing history to programmatically ignore the bus traffic 
of yesteryear simply because Linköping buses have begun to run on 
biogas.

On a deeper level, both the mistake of modernism and that of 
postmodernism originate in their unhappy attitude to science and its 
prospects. The classical modernist is a positivist, set in his ways by 
an ideal borrowed from the natural sciences that is impossible to 
realize within the cultural sciences. This is correctly pointed out by the 
postmodernist (and by other cultural relativists). In their unproductive 
antagonism, the modernist-positivist is on much too high scientific 
horses, while the postmodernist-hermeneutician denies the existence of 
the horses arguing that anything goes.

What they both overlook is the existence of an individual and 
collective praxis that continues to make and write history of widely 
different quality. It is this already made and written history that 
the cultural scientist has to relate to. It will not do to deny its 
existence, something both the modernist and the postmodernist do from 
diametrically opposite points of departure. Both of them would be wiser 
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49 The claim that the methodological rules of history are generally applicable seems to be 
grounded in a systematically critical attitude to general weaknesses in that common sense 
with which ongoing history is written. To choose a couple of examples from the realm of 
source criticism, it is a general (common) weakness of an otherwise valuable capacity (sense) 
such as memory that it gets more unreliable the longer the duration and that it beautifies our 
past. These are weaknesses that the artificial historian bent on improvement has to observe 
systematically using his critical methods. Notice that these weaknesses are defined as 
general and not related to time, place, class, sex, nationality, and so on. Other general 
weaknesses of common sense are our common penchant for anachronisms (antidote: forward 
history and cultural transformation), the incomplete access to evidence (antidote: systematic 
collection of evidence and many perspectives), and so on.
50 To choose a practical example, an historian of literature will have to tell how his novel 
interpretation of Ibsen’s The Wild Duck may change not only scientific but social practice.

to treat the issue like they do in everyday private and collective life, 
when they write ongoing history.

Two things would then be crystal clear. Firstly, that man never has 
been and never will be able to plan (predict) the future over infinite time 
and in infinite detail (in the opposite case the problem is solved–for 
better or worse–by the fact that history actually has an end). Secondly, 
that individual and collective planning (and prediction) in ongoing 
history benefits from theories and methods, which can be defined as 
scientific. That is, if with science we mean the ambition to obtain a 
greater (but not necessarily absolute) generality. Among the methods 
used in ongoing history are those that have been discussed above: 
logic, systematics, consistency, source criticism, objectivity, cultural 
transformation, and so on. All of these are such that we would like to 
have them available in everyday life, even if all we wanted to determine 
was whether the penalty for Norway was correctly judged or not.49

To make the modernist admit this should not be impossible, even if 
he would be reluctant to accept to have to play in a lower division than 
(some) natural scientists. Perhaps he would find difficulties as well in 
leaving the (quasi-) scientific ivory tower in order to clinch with social 
praxis.50

On the other hand, it is possible for the cultural scientist to 
simultaneously strengthen his position considerably, by claiming a 
greater generality even in his fundamental choice of subject matter, 
that is, perennial individual and collective problems and dilemmas 
(unavoidable antinomies). This requirement may seem trivial but on 
the contrary will have far reaching consequences. This is so mainly 
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51 Cf. B Hansson ”Life style-a useful concept in environmental research. Remarks in the light 
of the general development of the human sciences,” in Lars J. Lundgren (ed.), Changing 
Environmental Behaviour, Naturvårdsverkets förlag 1999.

because the existence of unavoidable problems and dilemmas normally 
is rejected or swept under the carpet (by being denied discussion or 
postponed) by the general public, by politicians and scientists. As for the 
latter it ought to be time for them to come to reason after a hundred years 
of relatively little progress in the generalizing social sciences.

Critical reason, I would like to say, since concentrating on perennial 
problems and dilemmas will give the cultural scientist a concept of 
objective criticism different from the common critical attitude which is 
content to be critical, say, against left wing propositions from a right 
wing perspective and vice versa. Here the artificial historian has a 
higher ambition and in this he runs the risk, of course, of misidentifying 
the mechanisms of repetitive timelessness in the same way the Stone 
Age farmer misidentified the repetitive timelessness in the diurnal 
and seasonal rhythms. Yes, even worse, for who has the courage 
to believe that Haydn’s Seasons have even something close to that 
repetitive timelessness? And yet, we must make the attempt in order 
to bring the cultural sciences from their dens and–in accordance with 
the philosopher Bengt Hansson’s recommendations–follow the natural 
sciences in one essential respect, in which they really seem ideal: an ever 
more novel, improved, more precise and distinct conceptual apparatus, 
characterized by the generality of timeless demands rather than by 
sloppy and time-bound everyday language.51 
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Postscript–After Science

BO DAHLBOM

Every society has its institutions for reflection. When societies go 
through major changes those institutions change too. Industrialization 
brought us science, replacing the religion of traditional societies. 
Moving into information society, we may expect a new institution for 
reflection to replace science. And, looking around, there seems to be 
such an institution in the making, an institution for reflecting on our 
social possibility space as part of a more deliberate effort to design our 
future.

1 Going to the Future
Institutions of reflection are servants of the institutions of action. In the 
20th century, politicians and business men, generals and healers, have 
turned to science for support and advice. But science is severely 
inadequate in this role. The specialization of the sciences makes it 
difficult to use their advice in real life complex situations. The sciences 
do not help you with a longer perspective on your actions. Science tells 
you what the world is like; it is up to you to draw the consequences for 
how to build a new world. As long as this is being done with the 
ideologies of the 19th century, there is a least some general advice on 
what to do. But when those ideologies lose their applicability and 
credibility, you really have very little use for science.

The idea of social engineering, particularly the experimental, 
piecemeal version, advocated by Karl Popper, in the Poverty of Histo-
ricism, is the idea to use science as a basis for political reform. But, 
piecemeal engineering presupposes that the fundamental structure is 
all right and relatively stable. In a time when the foundation of society 
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is undergoing revolutionary change, and there no longer is a stable 
infrastructure, then piecemeal engineering seems like a waste of time. 
When industrial society is changing into a service society, when 
factories cease to be the model for rational, human activity, be it 
information work, education, care, or entertainment, then society will 
begin to change in so radical a fashion that piecemeal engineering 
becomes hopelessly inadequate. Instead of scientifically informed, 
social engineering, making sure to have adequate information about 
the current situation in society, we will have to use methods like future 
archeology and the ideas of artificial science to develop a more future 
oriented examination of the space of social possibilities. 

People have always created institutions for reflection. Farmers have 
their religion and industrialists have their science. We can understand 
how these institutions develop and why they do what they do. We 
can study how reflection in such institutions stagnates and becomes 
bureaucratic. And, we can see that today it is time to create a new such 
institution, an institution for reflection on the future, a sort of seminar of 
the future–but how we best go about creating such an institution is not 
so easy to see.

Whatever way we choose, we need to create an institution for 
discussing the future, and I am not speaking about an institute for 
future studies at the margin of the scientific community, but about an 
institution that can take the place of science as we leave industrial 
society behind. But we have to be careful when criticizing institutions 
for reflection. Such criticism is often misinterpreted as an attack on 
reflection, when it is only the subject matter and objective of the 
reflection that is questioned. Religion gives us comfort and science 
gives us knowledge–and we need them both. But in a constantly 
changing society we also need ideas about where to go and how to get 
there, and such ideas we cannot find in either religion or science (or art 
for that matter).

Nor does politics seem such a good place for the kind of reflection 
on the future that I am asking for. In politics, the daily issues dominate, 
and the administrative competence needed by contemporary politicians 
doesn’t seem to go well with ability and interest for reflection. The 
questions about our future are not such that one can answer them once 

Artifacts and Artificial Science

dahlbom9-138.indd 2001-11-23, 08:03132



133

and for all. Instead, they indicate major investigations into what is 
valuable and what is possible and what it takes to make the valuable 
possible.

An institution for reflection examining the possibility space of 
world design will borrow much from traditional science and history, 
but it will also change those institutions giving them a more future 
oriented, artificial inclination, pointing to the important role played 
by imagination and fiction in both science and history. Such a future 
oriented artificial science will grow into an advanced intellectual 
institution, an academy like the universities of the industrial era. But it 
will, hopefully, not stray too far from the realities of everyday social life. 
Like its predecessors it will strive to gain the ear of politicians and it will 
keep its doors open to the public, if only at appointed hours.

Every day, we spend more time discussing what to have for dinner 
than discussing what the world should be like in fifty years. But perhaps 
we could spend at least two hours every Sunday on the future? Spend 
them in a sort of seminar for the future rather than in mass or in a popular 
scientific lecture? Rather than going to church or a popular lecture on 
Sunday, we could be going to the “Future.”

2 A Taxonomy of Questions
What then will we be doing in the Future? Let me end by giving some 
examples of big questions about the role of technology in shaping our 
society, which could be used to initiate a discussion about the future. 
There are questions about the relations between our form of life and 
technology, about the role of change and stability in a good society, 
about the idea of progress, about complexity and an incomprehensible 
society, about the trade-offs between ethics and technology, about 
fundamental forms of social organization, about where to live and what 
to do in an affluent society, and so on. We can make a simple taxonomy 
to organize these questions into different categories.

General Questions
Some questions concern the more general phenomenon of technology 
and social change. A fundamental question is that of technology control. 
If technology is a major social change agent, how do we learn to control 
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it? Technical evolution changes our lives. With machine technology we 
leave the country and move to the cities, to a life in the factories. With 
information technology we move again, from the cities to the net. Do we 
have to go where the technology is taking us? If we have carefully 
chosen a form of life, acquired habits with which we are happy, 
constructed institutions and organizations making a good life possible–
why would we give them up just because a new technology was 
beckoning us to move on?

Another aspect of technology control concerns the very way that 
technology is developed in the midst of our societies. We have no reason 
to believe that technical evolution will slow down. We can expect further 
changes in our form of life. Perhaps we could make change itself a form 
of life? Turning life into an adventure, society into an experiment? But 
do we really want to live in a society which is an on-line test site for new 
technology?

Making change itself our form of life would be to let the conditions 
of technical evolution rule our lives. But, even if we accept the fact 
that technology is a dominating framework in our form of life, we 
may still hesitate to fall flat on our faces in front of technology. We 
use technology for many purposes, but if we look at technology itself, 
its internal purpose is technical functionality, efficiency. And, it is 
efficiency that makes possible the amazing productivity of industrial 
societies. Technology makes us rich. No wonder efficiency becomes 
such an important value in modern societies. But, do we really want a 
society in which efficiency is the highest value?

With technical evolution, the world becomes more complex. 
Evolution is diversification and integration (Spencer). People feel at 
home in a simple environment they shape themselves, but the technical 
evolution makes the world complex and strange. So, why do we continue 
to increase the complexity of our world? Are we thoughtless children 
with much too powerful tools? Or is the increasing complexity worth its 
price?

Such questions are all examples of how to handle the more general 
phenomenon of technology and social change. As such they presuppose 
an understanding of the powerful role played by technology as a social 
change agent, and they invite us to develop institutions for technology 
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control, for democratic, professional, control of the evolution and 
diffusion of technology. They also invite us to question fundamental 
values, such as efficiency, complexity, and change, pressed upon us by 
technology.

Domain Questions
General questions concern the democratic control of technology as a 
social change agent. Domain questions go into the details in areas that 
change because of the use of new technology. All aspects of human life 
can come under the influence of technology, and the change can often be 
dramatic. To accept the new technology is to accept the change, unless 
we take explicit measures to restrict the influence of the new technology. 
Let me give a few examples from different domains.

Information technology gives us unbelievable possibilities for 
behavioral regulation with technology rather than with social norms. 
With a widespread use of this technology, we can look forward to a 
society in which human relations and norms have become technical. 
But, do we want such a society? Do we really want to substitute 
respect, solidarity, honesty, compassion, responsibility, and the like, for 
technology?

Information technology dissolves the boundaries of factories and lets 
the market into our organizations. Bureaucracies change into networks 
and marriages become casval affairs. A society that is like a cocktail 
party may have its advantages, but there is something to be said 
for commitments “for better and for worse” as well. If information 
technology favors the market alternative that does not necessarily mean 
that we have to do so.

Just as we once left the farms in the country and moved to the 
factories of the city, information technology now makes us leave the 
city and move out on the net. In the country we worked on farms. Those 
farms were our homes, a base that we would always return to, a center to 
our lives, providing us with roots. In the cities we work in factories and 
live in apartments. Even if we have tried to retain a home, the apartments 
eventually become nothing but a place to sleep (and watch television), 
and no longer play the role of homes. In information land, we become 
even less dependent on a base, on a home. We can do whatever we want 

Postscript–After Science

dahlbom9-138.indd 2001-11-23, 08:03135



136

to do wherever we are, as long as we are logged in. So, perhaps we 
become nomads again, leaning our head on some anonymous pillow 
when the screen begins to flicker and we are overcome by fatigue. But, 
maybe we would like to have a home even in the future?

With information technology we create a global market, and to 
make it on that market, some people become frantic nomads, living 
their life in airports. Others stay behind in the country surrounding the 
airports, making their living by supplying the airports with goods and 
services. In this dual society the differences between these two worlds 
will increase and tension will grow. If we don’t want this to happen, is 
there nothing we can do to avoid it? But what would that be? Global 
politics?

Institutional Questions
When there is a social revolution, the ruling order is questioned. What 
used to be disparate activities mix and dichotomies lose their power. 
Leaving the factories of industrial society behind, we begin to mix 
working hours and leisure, work and entertainment, public and private, 
children and adults, men and women. Boundaries move and dissolve, 
new ones come instead. The old order is disappearing, and a new one has 
to be created. But, even if we want this revolution to come, would it not 
be a good thing to be a bit better prepared for the different options 
available? How can we make ourselves prepared?

When we enter service society, working becomes communicating and 
networking, in short, talking. People in talk society want entertainment 
and variety in an increasingly hectic world. Zapping between stations, 
surfing on the net, and chatting in the bars, we realize ourselves at a 
quickening pace. But we seem to have drifted into this life style without 
much conscious deliberation. Technology has made us rich. We can 
live in abundance, but we have only rudimentary ideas about how we 
would like to live, now that we don’t really have to work. How could we 
form such ideas?  Now that we know enough about designing hair and 
clothes, homes and computers, how do we learn life design? Where is 
that school?

Science has nothing to say about the future. But if there is something 
to be known about the past, the future ought to be equally accessible. In 
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order to turn the design of the future into a rational enterprise, we have 
to chart it, in order to determine what our possibilities are. We need to 
develop an institution for studying the future.

3 Epilogue
Institutions for reflection have their dark sides. Bigotry and 
biological warfare are examples of the ill effects of such 
institutions. What will be the ill effects of future? Directing human 
creativity into the design of possible worlds may end in horror, 
when experts on the future go on to implement their designs. We 
have seen some of this in the influence of the Bauhaus school in 
architecture on the design of the modern city. Creativity is by its 
very nature irresponsible, and I for one would prefer to live in a 
boring bureaucracy rather than to participate in the happenings of 
artists turned world designers.

One might object that such ill effects of possible world making are 
encouraged by the choice of name for the new institution of reflection. 
Why call it “future,” if really what is meant is an institution for reflection 
on possible artificial worlds? Why talk of an “archeology of the future,” 
when an “archeology of the possible” would be more apt? Why invite the 
misunderstanding that it is the future we are investigating, when really 
we are only trying to determine what our possibilities are? If we want to 
strike a blow for fiction as distinct from truth, why not choose a name that 
makes this clear? Why not use the very term “fiction” when naming the 
new institution for reflection? From science to science fiction? 

The answers to all these questions should be obvious. It is precisely 
because I want fiction to play an important role in shaping the future, 
rather than just being a silly pastime, that I have chosen the name. It 
is because I want researchers and engineers to become aware of their 
responsibility that I want to remind them of the fact that they are busy 
shaping our future. If this has the effect that some of them become 
megalomaniac, and really get going, it is a price we have to pay, and 
a problem we have to deal with. Only when those who play such 
an important role in shaping our future, understand that this is what 
they are doing, will our societies wake up from their technological 
somnambulism.

Postscript–After Science
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