Chapter 1
Caught Between Technophilia and Technophobia:
Culture, Technology and the Law

New technologies change the world and make people react. When a new tech-
nology' emerges and starts to spread — if you look at cultural history — it is both
welcomed as visionary and feared as a threat to culture.” Is this justified? Does
technology really shape culture and society? Or is it actually the other way around:
does technological development depend on the culture, politics and economics of
a society? This either/or controversy has now more or less been settled. There are
close mutual influences between technological and cultural developments within
society.? It is only once a certain level of cultural development has been reached,
that certain technological processes which lead to innovations are enabled. And vice
versa: developments in technology influence the politics, economics and culture
of a society. What does this recognition mean for the law? As an important part
of culture, the law is involved in this mutual influencing — simultaneously as both
a subject and an object. It influences technological developments and at the same
time is itself shaped by them.

1.1 Interaction — Technology and Culture

There are multiple inter-dependencies between technology and culture. Technology
occurs in a cultural context and is shaped by the culture. And vice versa: culture
develops within a specific technological environment. Of course technology also
has an impact on the culture of a society.

! On the concept of technology from a sociological point of view Rammert (2006), P. 15 ff.; 47 ff.
inter alia and from a philosophical perspective Rapp (1994), P. 19 ft.

2 Schefe (2000), P. 234 f., and Ropohl (2003), P. 12 ff., who warns against both exaggerated tech-
nophilia as well as unfounded fechnophobia. Detailed and thorough on assessment and acceptance
of technology Ropohl (2003), P. 59 ff., and Eigner/Kruse (2001), P. 101 ff.

3 At length also Thompson/Selle (2000), P. 155 ff. inter alia.
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1.1.1 Technology: The Product of Culture?

One frontier that technological advance fundamentally cannot cross is the laws of
nature.* But that is not the only boundary faced by technology. Technology does
not exist in a vacuum. Technological and technical progress are embedded in politi-
cal, social and cultural contexts.’ Because technology is created by creative social
activity.® Scientific and technological developments are promoted or held back by
certain cultural, economic and political parameters. That is one of the reasons why
innovative technologies are able to develop sooner and better in certain regions
of the world than in other.” Silicon Valley is the best-known example of this. The
technical state of development of a society — its technology — is largely a result of
its culture.®

The influence of the state, culture and society on technical development can be
frequently observed in cultural and technical history. A striking example: around
1400 China was the most technically advanced civilisation in the world.” This de-
velopment, however, did not — as in Europe — lead to industrialisation. Roughly
from the start of the Renaissance onwards technical progress slowed down and
finally came to a halt.'® Why? The only plausible explanation is to look at the in-
teraction of society and technology. In the final analysis the decisive factor was
the over-bureaucratic state, which stifled scientific and technological progress.'!
A similar phenomenon can be observed in Japan in the sixteenth and seventeenth
centuries. In 1543 firearms reached Japan and revolutionised military technology.'?
From about 1607 Japan began, for cultural and political reasons,'? to deliberately
reject this advanced military technology.'* The Japanese military returned to using
their traditional weapons — swords and lances — and to the old battle strategies. It
was only in the mid-nineteenth century that fire-arms made a comeback in Japan
thanks to the military influence of the British. This shows the (potential) strength of
a culture: for centuries, culture and law were able to not only block (military) tech-
nical progress, but even to turn back the clock. The huge technological development
in Japan since the end of the nineteenth century has also been the result of political
and cultural influences. It was a deliberate and strategic national policy that made

4 Rapp (1994), P. 72. Somewhat differently Ropohl (1999a), P. 58 f. inter alia, who stresses that
technology also means overcoming the constraints of natural laws.

5 Dicken (1998), P. 146.
% Rammert (2006), P. 11 inter alia.
7 On this Dicken (1998), P. 172 ff. inter alia.

8 Argued very strongly by social constructivism. At length on this Rammert (2006), P. 24 ff. inter
alia.

® Mokyr (1990), P. 209 ff. outlines China’s extremely advanced technology at that time.
10 Mokyr (1990), P. 218 f.

! This is the seminal statement by Mokyr (1990), P. 232 ff.

12 Perrin (1996), P. 20 ff.

13 On the reasons in detail Perrin (1996), P. 60 ff.

14 In detail on this development Perrin (1996), P. 96 ff.
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Japan one of the leading industrial states in the world.'> Equally, in the development
of Germany as an industrial state since the late eighteenth century the state’s influ-
ence in encouraging innovation played a major role.'® The state created new indus-
tries and accelerated technical development, not least through an educational policy
which promoted technical skills.!” Nuclear energy was another state initiative and
was developed and pushed forward using considerable state funding.'®

To put it in a nutshell: state intervention has had a formative influence, visible to-
day, on the development of engineering and technology.'® On the one hand, the state
supports specific technical development using various instruments and strategies,
quite often at great cost.’ An equally impressive but problematic example of this is
military technology, which is often subsidised by states in the early stages of tech-
nical development for reasons of national security.?! As cynical as it may sound:
security policy very often equals support for research and technology. At the same
time, however, the state can hold back technological progress for a wide variety of
political motives. In recent times the subsidy policy has moved up from national
level to the European level: supporting or holding back technological development
is an important policy area of the European Community.?

Not just the state and the law, but the economy also helps to shape technology.
Economic parameters play a major role in technological advance and technical de-
velopments. This is something that both Karl Marx and Max Weber agreed on.2*
Technical development also depends on market demand for goods and services.?*
Industrial research in particular, which is an important driver for technical develop-
ment, is subject to the logic of economics and is therefore very sensitive to eco-
nomic influences. And finally, a further factor which can scarcely be over-estimated
in the development of technology is the dominant philosophy of a society.® Just
one forceful example of this: And you shall have dominion over the Earth®® — This
Judeo-Christian maxim engenders a particular attitude towards nature and encour-
ages the development of specialist technologies.?’

15 Castells (2001), P. 11 ff.

16 Radkau (2008), P. 113 ff.

17 Details on this from Radkau (2008), P. 117 f.

18 At length on this Radkau (2008), P. 355 ff.

19 Mayntz (2001), P. 13 ff. inter alia; Rammert (2006), P. 25 f.

20 In detail on the opportunities and boundaries of state promotion of technologies Hilpert (2001),
P. 74 ft. With empirical material.

21 On the detail Rammert disagrees (2006), P. 26, believing that the influence of the state and the
military on technological development is over-stated. Empirical examples to support this theory
are, however, not provided.

22 In detail on European research and technology policies Grande (2001), P. 368 ff.
2 Very tendentiously on this Rammert (2006), P. 25.

24 At length and sophistaicated Mayntz (2001), P. 11 ff.

25 Rammert (2006), P. 26 f.

26 Genesis 1, 28.

27 Very critically White (1967), P. 1203 ff. However justified the basic criticism may be: its global
nature and single causality are definitely exaggerated.
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So social, political, economic and cultural parameters all have a major influence
on the development of technology. But this does not mean that technological ad-
vance is solely exogenously induced.?® Endogenous factors play an equally major
role — factors which arise out of technology itself and its own (development) logic.?’
New technologies also arise — more or less broadly — due to autonomous conditions,
which are barely influenced by society.® Cognition and invention are primarily
driven endogenously and are scarcely influenced by exogenous factors.>! What sci-
entists, engineers and technicians think in universities and research laboratories is
on the whole not very dependent on cultural and social factors. But that changes in
the later stages of technical development: innovation, diffusion and application of a
new technology are more sensitive to exogenous influences.>?

1.1.2  Culture: The Product of Technology?

Saying that the State and culture both influence technology is, however, still not
the whole story. The relationship between technology and culture is not one-sided,
but a two-way affair.>* Technology is a core component of culture.** The two are
linked by a web of causes and effects.’> Because the technological and scientific
circumstances of an age also shape its social structure and culture.*® These interac-
tions are, however, very complex so that it is often unclear who influenced whom
and how.”’

Technology as such — it is often said — is neutral. It is not the technology,
but people who decide whether a knife is a key domestic tool — or a dangerous

28 But Heilbroner sees it differently (1994a), P. 71 f., seeing technical progress as primarily exog-
enous, driven by the economy.

29 At length on the complex origins of technology Ropohl (1999), P. 296 ff.

30 RoBnagel (1993), P. 67.

31 RoBnagel (1993), P. 68 f., who does concede that even in these phases of technology external
influences (can) exist.

32 RoBnagel (1993), P. 70 ff.

33 Thompson/Selle are very emphatic (2000), P. 156, talking of a “mesh of society and technol-
ogy”. Unlike technological determinism, which stresses — too — one-sidedly the dependence of
culture on technological advance. One spokesman for this is Ellul (1965), P. 79 ff. Norris is critical
(2001), P. 106.

3% Rammert (2006), P. 12 ff. Shows how naturally — and often largely unnoticed — technology
forms a part of (everyday) culture.

35 RoBnagel (1993), P. 75. And also Rosa (2005), P. 243 ff., who explains this using the example
of acceleration.

36 Strange (1996), P. 7 ff.; Nye (2001), P. 1 f.; Spur (2001), P. 45; Rosa (2005), P. 247.

37 Rosa illustrates this (2005), P. 243 ff. This complexity is not found in strict technological deter-
minism, which stresses the one-sided influence of technology on culture. A prominent defender of
this approach is Ellul (1965), P. 133 f. and passim.
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weapon. Is this assumption really true? Of course not. Technology is not neutral.>®
Even an approach which looks only at the technology shows how incorrect this
assumption is. At most, only technically simple tools are neutral. The more the
technology is specialised, the less neutral it becomes. The clearest examples of
this are highly specialised weapon systems or sophisticated medical technolo-
gies, which are tailored exclusively to a very specific — so not the least bit neutral
— function.* If you view technology in a wider context, that clearly refutes the
theory of neutrality. Technology both influences and changes infrastructures and
logistics systems.*’ Nor can social neutrality be asserted. Technology plays an
important role in modern daily life, which it also (helps to) shape significantly.*!
Society is extensively technified.*> But technology’s influence is even greater
than this and reaches further than just the present: technological innovations are
also significant drivers for social change.*’ They create permanent change in the
world we live in and reshape how people lead their lives in a lasting way.* New
technologies enable or simplify new, often unpredictable,* social activities, prod-
ucts*®, processes and organisations in all areas of society.*’ Technology influences
social behaviour and social processes, although with varying intensity and to dif-
ferent degrees.*®

But the impact of engineering and technology on culture goes deeper still: tech-
nical innovations influence the way of thinking and the collective view of the world

38 RoBnagel (1993), P. 78. For criticism of the neutrality theory of technology in detail see Rapp
(1994), P. 68 ff.

39 Rapp (1994), P. 68.

40 Rapp (1994), P. 68 f. Thoroughly on the influence of technology on the economy and economic
order see Ellul (1965), P. 149 ff.

41 Stehr (2000), P. 85.

42 For a thorough and detailed view of the technification of society see Ropohl (1999), P. 183 ff.
43 RoBnagel (1993), P. 75; Mainzer (1995), P. 511, using the example of computers. Rapp (1994),
P. 69, stresses correctly that you cannot talk about the social neutrality of technology. Eriksen
(2001), P. 38 ff., notably illustrates this with the example of the mechanical clock, whose inven-
tion not only introduced time measurement but also time awareness, and changed the structures of
society, thought and actions.

4 Spur (2001), P. 45. In detail about the impact of technology on lifestyle Eigner/Kruse (2001),
P. 98 ff.

45 Eriksen (2001), P. 22, 74 ff., and Dommering (2006), P. 5 f. inter alia, who discusses concretely
in this context the unexpected “revenge effects” of innovative technology.

46 In detail on the effects of technological advance on products and their lifecycle, Dicken (1998),
P. 161 ft.

47 Similarly Dicken (1998), P. 145, although specifically related to economics. The impact of new
technology on social organisation is shown by White (1968), P. 32 ff. using a small but telling
example: The invention of the stirrup in the 7" Century revolutionised war techniques, organisa-
tion of fighting units and the social strata of society. Similarly wide-ranging impacts came from
developments to the plough in the early Middle Ages. See White (1968), P. 39 ff.

48 Rammert (2006), P. 23 f.
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of an age, as well as individuals’ feelings and thoughts.*’ Telephones, automobiles,
airplanes, antibiotics and contraceptives to name but a few, have initiated far-reach-
ing processes of change in our culture and have clearly changed both social struc-
tures and societal behaviour.>® That is equally true of the stock-market ticker, which
made the modern financial markets possible and which tore up and reshaped eco-
nomic thought in many areas.’! Current examples through which we can trace the
power of technology to change cultures are the new information and communica-
tion technologies® and increasingly, bio-technology. The modified role of the na-
tion state within the international system is barely comprehensible unless you take
into account the cross-border nature of digital IC-Technologies.™

The power of technology to shape society can be seen clearly through the ex-
ample of media technologies. Cultural anthropology and media theory can dem-
onstrate that the media influence society, and quite often shape it. The pithy say-
ing: “The Medium is the Message” from the Canadian media researcher Marshall
McLuhan>* has become famous: it is not the content of the media which matters,
what is far more important is the existence and form of the medium itself. The very
existence of the medium causes widespread cultural, social and personal repercus-
sions. Starting from this — empirically proven — assumption, you can divide cultural
history into different cultural eras, each decisively shaped by their dominant com-
munication media.>® To show this using a banal, but obvious example: the medium
of television has, by its very existence, changed social behaviour, social relations
and communications — quite independent of whatever the content of an individual
television programme might happen to be.

So should we conclude: technology drives everything; there are no other alterna-
tives?>® Is technology the “prime mover”, which all other developments in society,

4 Mainzer (1995), P. 514 f. inter alia. On the social and cultural effects of new communication
media in detail see Grunwald and others (2006), P. 47 ff.

50 Friedman (2002), P. 501. Dicken (1998), P. 145, describes technology clearly as the “great
growling engine of change”. Similarly Rofnagel (1993), P. 75, who sees technical innovations as
“perhaps the most important drivers of social change”. A very illuminating example of this is given
by Eriksen (2001), P. 23: The later, very aphoristic and very terse style of Friedrich Nietzsche is
often said to derive from the fact that in his later days Nietzsche used the newly invented “writing
machine” (typewriter).

S Preda (2006), P. 110 ff.

52 A notable example of the unexpected repercussions of IC-Technology is given by Dommering
(20006), P. 6. On the cultural effects of computers see Mainzer (1995), P. 511 ff. inter alia. On the
political effects of the “Information revolution” see Nye (2001), P. 8 ff. inter alia. Early on Weizen-
baum (1976), P. 337 ff., was warning about the “imperialism of machine understanding”, whose
driver is the advances in computer technology.

33 In detail see Boehme-NeBler (2009), P. 175 ff.
% McLuhan (1992), P. 17.

55 Seminal and extensive on this is Innis (1951), P. 3 ff. A clear example is given by Mainzer
(1995), P. 513. How new technologies influence culture is outlined by Grunwald and others
(20006), P. 47 ff. inter alia.

56 Ellul argues strongly in this direction (1965), P. 133 f., and derives technical determinism from
the autonomy of technology.
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politics and economics have to follow?>’ Certainly not that either. The strong influ-
ence of technology on culture is not an argument for technological determinism.>®
Of course technology does not determine society.” Despite its very real power,
technical progress does not automatically and inevitably change society. Despite
all the technical factual constraints: there is room for manoeuvre by societal and
political influences in the effect of new technologies.®® For whatever — increasingly
unpredictable®! — effects technology may cause, will depend to a great extent on the
usage that is made of it. Technology outcomes come — at least in part — from the
ways in which technologies are implemented within the social and cultural environ-
ment.%?

1.2 Technological Imperative or Transformational Power
of Law?

It is not only between technology and culture that there are mutual influences. Be-
cause the law is an important part of any culture, there are of course also influences
in both directions between technology and the law. Technology obviously has an
impact on the law. Technical advances frequently bring considerable pressure to
bear on the law to adjust. But this also applies the other way around. Of course the
law influences technology and technological advance. The law is simultaneously
an enabler and a limiting factor for technology. But can the law really steer techni-
cal developments in a certain direction or even with any accuracy? That is fairly
doubtful.

37 Stated clearly by Ellul (1965), P. 133

38 RoBnagel (1993), P. 75. RoBnagel (2005b), P. 27, refers to the fact that not every new techni-
cal advance actually has to be used. This is not totally unchallenged. Schelsky (1965), P. 453 ff.
stresses the factual constraints of technology, to which everything else must yield. Eriksen (2001),
P. 25 represents a moderate determinism. Similarly and earlier Heilbroner (1994), P. 54 ff. inter
alia. On the phenomenon of factual constraints as such, Haar (2004), P. 139 ff.

59 Castells (2001), P. 5, who regards the problem of technological determinism as a false
problem.

%0 Very fundamentally on this see RoBnagel (1993), P. 267 ff., who correctly talks of the reshap-
ing capability and reshaping necessity of technology via the law. But Schelsky sees it differently
(1965), P. 455 ft., seeing the State as being compelled by technological factual constraints. He
sees human actions playing only a minor role in technical-social developments. Ellul puts it even
more strongly (1965), P. 133 ff. He regards technology as an autonomous power, which no human
activity can now escape. Technology therefore determines everything, including the developments
of society and culture.

1 On the limited predictability of technical impacts using the example of media technology see
Leib (1998), P. 88 inter alia.

%2 Beautifully concisely see RoBnagel (1993), P. 75 inter alia.
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1.2.1 The Standard-Setting Power of Technology.
How Technology Changes the Law

Technology is a major modernising factor. Technical innovations have a major abil-
ity to change the world.%®> Obviously technical progress also impacts the legal sys-
tem, which is an important part of the culture.®* Every major technical innovation
leaves traces in the legal system of a society.®> Direct and indirect effects can be
distinguished here.®® The direct effects are obvious: new technologies throw up
new legal issues and create a need — real or assumed — for new regulation.®’ Often
completely new areas of law may be created. Technical safety law started to develop
around 1831 in Prussia — as a reaction to the use of steam engines and the begin-
nings of industrialisation.®® A highly developed set of traffic laws only came into
existence with the advent of the automobile.®® And data protection laws have grown
up as a reaction to the development and rapid advances in new technologies — in-
formation and communication technology.”’ How the ever smarter neuro-imaging
technologies’! will modify the law is so far only a subject of (justifiable) specula-
tion.”> Assuming that the possibilities it offers of visualising thoughts will not have
any impact on the law is scarcely a tenable thesis.”?

3 RoBnagel (2007a), P. 18.

% Friedman (2002), P. 501. On the close interplay between law, culture and economy even in
earlier times from an anthropological viewpoint Trimborn (1950), P. 135 ff. and Schott (1970), P.
114 ft.

5 Summers (1996), P. 66. Thoroughly on the technical consequences for society and law RoBna-
gel (1993), P. 74 ff. What consequences technology has on the organisation and form of the state is
shown by Ellul (1965), P. 229 ff. with striking historical examples. This alone shows the theory of
the neutrality of technology is wrong. On this thoroughly Rapp (1994), P. 68 ff.

% Friedman (2002), P. 502, introduces this distinction.

7 A current burning issue is neuro-imaging which creates new legal issues, which are only just
beginning to become evident today. On this Hiising/Jéncke/Tag (2006), P. 195 ff. Other instructive
examples from recent and current legal history are quoted by Summers (1996), P. 66 and Berg
(1985), P. 401 f.

8 Berg (1985), P. 403, traces the beginning of technical safety laws back to a Prussian Cabinet
Decree in January 1831, which dealt with the safety of steam machines. Details on this from
Kloepfer (2002), P. 19 f.

% Friedman (2002), P. 502. Instructive in this context is how the whole environment has adapted
to the automobile. An expression of this activity is the phrase a car-fiiendly city. At length on this
Radkau (2008), P. 343 ff.

70 Abel (2003), margin number 1 f. inter alia. The new imaging processes which enable brain
scanning throw up critical data protection legal issues. At length on the whole problem area of data
protection and neuro-imaging Hiising/Jéncke/Tag (2006), P. 229 ff.

TA systematic overview of the state of research from Hiising/Jéncke/Tag (2006), P. 27 ff. inter
alia

72 Seminal on this Mishler (2007), P. 26 ff. inter alia and Hiising/Jéincke/Tag (2006), P. 195 ff.

3 Although Mishler stresses (2007), P. 36 that in the near future it will not yet be possible to make
people’s thoughts and feelings visible using neuro-imaging.
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Even more far-reaching and also more subtle are the indirect effects that techni-
cal innovations have on the law. Technical progress changes the way of thinking, the
cultural references and social behaviour. That in turn impacts the legal approach’
and totally disparate, apparently unlinked, parts of the legal system. A good basic
example of this: written law throughout its long history has always been recorded
on solid media: clay tablets, stone, bronze, wood, papyrus, parchment or paper.
Changes in the “technology of the medium” have always also had an influence on
the writing and therefore on the form of legal thinking.” Legal texts, for example,
written in cuneiform on clay tablets, were of necessity short and to the point. The
heavy and cumbersome tablets were not suitable for lengthy texts. The technologi-
cal switch to papyrus made it possible to have longer texts — and so more complex
laws.

A modern example: the invention of anti-biotics directly brought about changes
in pharmaceutical law. In addition, the very existence of this group of medicines
also changed the law on compensation for injuries and the concept of the social
state.”® Because medical advance had fundamentally changed the attitude of people
towards their personal health and their expectations of the health system.”” To dem-
onstrate this using a case which caused a furore: to see a child as harm’® resulting
from ineffective contraception, is of course only possible if the use of contracep-
tion is normal, everyday practice. The invention of modern contraceptives has had
equally wide-ranging effects in other areas. It has led to far-reaching changes in
sexual morality in Western societies. That has eventually changed not just family
law but also criminal law.”

The existence of a risk cannot be denied: technical power can represent a threat
to the basic provisions and fundamental rights of the constitution. The development
and application of technical systems can create pressure for change to which the
law has to cede.’” In a democracy that is highly problematic: because important
decisions in this area should not be taken by technical imperatives, but by demo-
cratically legitimised parliaments.®! Law and politics both need to be aware of the

74 Highly critical on the impact of technology-oriented thinking on legal thinking Summers (1996),
P.72 f.

75 At length on this RoBnagel (o. J.), P. 3 ff. with instructive examples.

76 Friedman (2002), P. 503.

77 Friedman (1989), P. 1584. Completely new, so far unresolved questions of law are currently be-
ing thrown up by advances in medical technology and gene technology. On this RoBnagel (2001),
P. 197.

78 On this group of problems BGHZ (German Court of Appeal Civil Division) 124, 128 ff.; BVer-
fGE (Federal Constitutional Court Rulings) 88, 203 (295 f., 358); Federal Constitutional Court,
NIW 1998, 519 ft.

7 Friedman (2002), P. 503.

80 RoBnagel (1989), P. 10. Similarly and earlier Schelsky (1965), P. 453 ff., who speaks of the
Technological Imperative and Imperatives of a scientific-technical Civilisation.

81 BVerfGE (Federal Constitutional Court Rulings) 34, 165, 192 f.; 45, 400, 417 f.; 47, 46, 79 £.;
standing jurisdiction. Rofinagel (1989), P. 14 stresses, that in practice this requires better informa-
tion processes and an effective judgement of the consequences of technology.
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problems of technical imperatives and not forget their respective roles in providing
guidance and control. Because if law and politics do not provide control and guid-
ance, then technology will rule itself.®?> But can the law and politics control and
guide technology anyway?

1.2.2 The Technical Force of Standard-Setting. How Laws
Change Technology

The relationship between the law and (technical) progress is ambivalent and never
free of tension. On the one hand, the law is a great promoter of technical progress.
Technical innovation is barely feasible without a legal framework and legal support.
On the other hand, the law is often felt by engineers and technicians to be a barrier.®3
Correctly so: standards not infrequently attempt to control the technical process of
innovation or even to prevent some innovations. In short: technical laws have two
main purposes: enabling technology and limiting technology.?*

The law is there to serve technical progress. It also has a function of enabling
technology and technological progress.®> The law frequently creates the condi-
tions for technical progress. That is, of course, not a new aspect of the law. In
about the nineteenth century the law unleashed social and economic forces on
an unprecedented scale.®® In 1810 Prussia introduced freedom of trade.®” The old
trade and guild privileges had gradually been removed since the late eighteenth
century and replaced by official authorisations.®® This revolution in technical law
bore fruit:® fewer random decisions by administrations and more legal protection
of rights. That made economic activity easier and drove fledgling industrialisation
forwards. In this way the legal enfranchisement of the economy was an important
pre-requisite for the amazingly rapid development of technology in Germany at
that time.”® Overall, the second half of the nineteenth century was characterised
by legal liberalisation throughout Central Europe, which met the needs of their

82 Spinner (2002), P. 41 creates for this the useful phrase defining force of technology.

8 Impressive examples from the early 20th century are given by Vec (2002), P. 117 ff.

8 At length on this Kloepfer (2002), P. 86 ff.

85 Schmidt-PreuB (2002), P. 177 inter alia; RoBnagel (2001), P. 198; Summers (1996), P. 66 f.

8 This development is outlined by Kloepfer (2002), P. 57 ff. inter alia. And earlier, seminally and
at length Landes (1969), P. 197 ff. inter alia.

87 Kloepfer (2002), P. 57 inter alia. On the meaning of this measure Landes (1969), P. 197.
88 Kloepfer (2002), P. 18 f. inter alia.

8 So Kloepfer believes (2002), P. 18.

%0 Kloepfer (2002), P. 17.
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rapidly developing industries.’! In brief: the law opened up the way for industri-
alisation to occur.

But technology promotion by the law is not limited to liberalisation and breaking
down bureaucratic barriers. Just as importantly: the law provides a reliable frame-
work and ensures certainty for forward planning.? It protects technology and helps
it to win social acceptance.”® Liability legislation and legal safety requirements also
work to enable technology — although they can potentially also work in the opposite
direction, to limit it.”* The same is true of patent law. It protects the inventor and
provides certainty.”> Overall the right to intellectual property is an important ele-
ment controlling the speed of development or prevention of — technical and other
— innovation. That can be stated in slogan form in the statement: no legal stability
means no investment, no investment means no technology.”®

But modern law can — and must — go much further. Modern industrial societies
are subject to a permanent drive to modernise, and rely desperately on technical
innovation.’” This increases the demands on the law in its role as a promoter of
technology. For the law, therefore, promoting technology also means actively put-
ting in place incentives for creative and innovative behaviour. A whole slew of
legal instruments exists for this, which are already being used — if hesitantly at first.
Two fundamental strategies can be observed here. On the one hand, the law creates
space for creativity and research initiatives. Expressions of this are fundamental
rights such as freedom of research, freedom of choice of profession or job, and
freedom to own goods.”® Another example: the actual organisational form of the
scientific establishment is a factor which can promote — or can hamper innovation
and progress.”® Quite frequently the law also actually creates a market which then
economically drives the development of innovations. Current examples of this are
telecommunications laws and environmental laws.'® Simultaneously, it rewards in-
novation and protects technical innovations from legal risks.'?! That is done partly
through patent law and product liability laws.

! Details on this Landes (1969), P. 197 ff., and ibid, P. 199, where he talks in summary of “recip-
rocal adaptation of the law and industrial capitalism”.

92 Schmidt-PreuB (2002), P. 178.
93 Schmidt-PreuB (2002), P. 180.
%4 Kloepfer (2002), P. 83 inter alia.

% Hoffmann-Riem (2007), P. 389, who points out that patent law not only promotes innovation
but also limits it.

% Schmidt-Preuf (2002), P. 180.
7 Hoffmann-Riem (2007), P. 392.
8 RoBnagel (2007a), P. 13.

% At length on the legal organisation with relation to innovation of the German scientific system
Trute (1998), P. 216 ff. inter alia.

100 RoBnagel (2007a), P. 14, who talks of “Market shaping by administration”.
101 RoBnagel (2007a), P. 13 f.
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The law as promoter of technology and innovation — does that describe its role
fully? Definitely not. In a modern constitutional state, technology does not exist
in a legal vacuum. It has to conform to constitutional principles'®? and it has to be
socially acceptable. The law is required to control technology along these lines. It
has to help to manage the risks and results of technical innovations.!® That also
includes, in specific cases, restricting technology. But is the law actually in a posi-
tion to do so?

In the realm of controlling technology the law has to wrestle with two main
obstacles. A law is created in the present. But it has to work not just in the present,
but also in the future.'® It has to be able to deal with uncertainty and unknowns.
Because technology developments and their consequences are very difficult to fore-
cast. The law is called upon to regulate technologies which do not even exist yet.!%
So some uncertainty always remains, on the basis of which the law has to develop
regulations.'% The second problem is the speed of technical innovation.'?” Techni-
cal innovation happens a lot more quickly than new legal rules.!®® The legislator
(almost)'% always is limping along behind the technical inventor and developer.''°
So they have to develop methods and instruments which enable them to keep pace
with technical development.!!!

102 The concept of the constitutionality of technology was coined by RoBnagel (1984), P. 14 and he
defined it more closely in numerous publications. On the necessity and the possibilities of shaping
technology to fit with the constitution Rofnagel (1989a), P. 177 ff.

103 RoBnagel (2007a), P. 16.

104 On this problem area Appel (2004), P. 329 inter alia, who, ibid, P. 352 f. talks ominously of a
Futurisation of the law.

105 RoBnagel (2001), P. 206. Appel (2004), P. 330 ff. Shows that the key legal concept which the
law uses to tackle this problem is that of prevention.

106 Thoroughly on various methods for avoiding uncertainty, Appel (2004), P. 336 ff.

197 Berg (1985), P. 401 inter alia.

108 Spinner (2002), P. 15, stresses the “highly dynamic, accelerating development, which seems
to be unstoppable.”

199 The cause of this lies with the inner logic of technical creation. The first phases of technical
development — cognition and invention — are scarcely or not at all — influenced by external factors,
such as the law. At length on this Rofinagel (1993), P. 68 ff.

10 Scherzberg (2002), P. 122 reduces this to the statement: the law is fundamentally always “catch-
ing up”. This problem is heightened by a recent development. Basic scientific concepts and issues
and technological/practical applications are ever more tightly intertwined. The rate of technical in-
novation is increasing quite considerably — yet again - in the area of “technoscience”. On this Bora
(2006), P. 32 inter alia. Vec (2002), P. 1133 talks in this context of a “cultural lag” in the theory of
law, but explicitly excludes practice of law from his diagnosis of a time-lag.

U1 How difficult this is is explained by Bora (2006), P. 34 ff. Using the example of recent, partici-
pative procedures in technical assessment. Generally on this, how the law deals with unknowns,
imprecision and uncertainty, Scherzberg (2002), P. 124 ff. inter alia.
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That the law is not able to determine technological development in the classic
cybernetic sense, is obvious.!!? Technology is created through a highly complex
process, which involves not just science and commerce, but also political forces
and a mix of other disparate social groups. Such developments are far too eclectic
and complex to be able to be steered in a particular direction, or fully controlled and
managed, by such a limited mechanism as the law.!'* So should the law just shrug
and walk away resignedly?

Whatever is technically possible will be done, sooner or later.!!* That is the tech-
nological imperative in today’s world. But is it really an imperative? Are humans
really helpless in the face of the process of technical development, which marches
on oblivious? Definitely not. The technological imperative is not — quasi scien-
tifically — imperative. It takes effect when it is allowed to take effect. The law can
fundamentally act against this. Because what is possible is for the law to choose
technologies and shape technologies.!'> Which implies having controlling effects
on technical development.

The law can make choices from among a number of alternative technologies
and in so doing can shape future technical developments.!'® This can — and must
— involve other criteria than purely technical ones — such as constitutional, politi-
cal or economic issues.!!” Examples for this control of technology by technology
selection'® are, for example, the retreat from atomic energy in Germany'' or a
decision in favour of a climate-friendly energy supply.'° A historic example is that
of Japan in the seventeenth century, when the already-imported military technology
of firearms was deliberately rejected and there was a return to the use of traditional
weapons for several more centuries.'?!

12 RoBnagel (1993), P. 27 inter alia. Similarly also Spinner (2002), P. 40.

113 RoBnagel (1993), P. 27 inter alia. In the 19" century there was still widespread belief in the
cybernetic ability of the law to control technology. At length on this Kloepfer (2002), P. 82 inter
alia. Although at that time both the technological structures and the social processes were clearly
less complex than today.

114 Similarly Ellul (1965), P. 79 ff., who talks about an “Automatism of Technical Choice”.
15 Rofnagel (1993), P. 27, who in ibid, P. 256 ff. inter alia, explains in detail.
116 RoBnagel (1993), P. 256.

17 Not least public procurement rules can be used to shape technology. By pinpointing awards of
contracts the state can promote specific technologies in a focussed way. At length on this Boehme-
NeBler (2006), P. 1257 ff.

118 RoBnagel coined both this phrase and this concept(1993), P. 27, 256 ff. inter alia

119 Schmidt-PreuB (2002), P. 187. On the details of the “Nuclear power phase-out law” Rofnagel
(2007), P. 156 ff. inter alia.

120 On this much earlier RoBnagel (1993), P. 259 ff. inter alia.

121 Details on this striking story from Perrin (1996), P. 96 ff., also ibid, P. 123 ff. where he de-
scribes a further example for a deliberate choice to influence technology by technology selection.
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But the law has a second lever it can use to direct technology: the option of hav-
ing a definitive say on the form of any given technology.'??> What does that mean in
practice? Legal requirements are transcribed into detailed “safety philosophies” or
“requirements”, which the technology has to apply in practice. There are plenty of
examples of this.!?* The basic right to view your own data and the principle of strict
need-to-know for data storage have left many traces in IC-technology.'?*

Alongside these direct influences on technical development, indirect influences
of the law can be observed. An example from environmental law: the requirements
that the waste disposal laws placed on the waste processing industry have shaped
the development of waste disposal technologies. The idea of a recycling society'?®
was injected by the law into the process of waste-related technical developments
and has influenced the form of modern waste technologies. And liability law can
push technical developments in a particular direction. The classic example of this
is product liability law.'?® Because liability law creates, increases or reduces risks
for both the developer and the user of technology, it influences behaviour. Because
risk avoidance is an important aspect in the development and implementation of
technical innovations.

The ultimate case of control of technology is the ban. The law can in fact sub-
stantially hinder the development of new technologies.'?” Bans are sometimes used
when, for example, national security, public interest or the environment are under
threat.'?® A current and very telling example is the ban on cloning in Europe.'?’ In
practice, complete bans of a given technology are very rare.'>* Whether new tech-
nologies can actually be suppressed by bans is open to doubt. The history of science
— apart from some rare, temporary cases'>! — throws up no single example of a long-
term and lasting prevention of technological progress.'

122 RoBnagel (1993), P. 267, who goes into technology’s need of guidance and its ability to guide.
Using the practical example of the data-protection law’s principle of relevance to purpose in Elec-
tronic Government RoBnagel/Laue (2007), P. 548 f., outline how technology could be guided by
law, and how it should be.

123 Examples from recent US IT-law are provided and analysed by Kesan/Shah (2005), P. 332 ff.
inter alia

124 Thus quite correctly GroB (2004), P. 416 f. inter alia.

125 Kloepfer (2004), P. 1722, talks correctly of a change of paradigm to an effective and resource
saving circulation and supply chain economy which the law has successfully accomplished.

126 At length on this Kesan/Shah (2005), P. 351 ff. inter alia.

127 RoBnagel (1993), P. 245 f. Talks in this context about restrictive guidance of technology.
Kloepfer (2002), P. 86 believes that the limitation of technology — as well as enabling of technol-
ogy —is a prime function of technical law. That the law can actually prevent technical development
is something he vehemently doubts, however, ibid, P. 99 f.

128 At length on this Kesan/Shah (2005), P. 328 inter alia.

129 On the details Kloepfer (2004), P. 1590 inter alia. An example from American law is given by
Summers (1996), P. 66.

130 Kloepfer (2002), P. 96. A thorough critique of technology legal bans by Kesan/Shah (2005), P.
328 ff. inter alia.

B3 Perrin (1996), P. 96 ff. and P. 123 ff,, sets out two striking examples.

132 Similarly RoBnagel (1993), P. 245 and Kloepfer (2002), P. 99 f.
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