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The Sigtuna conference and this volume are based on a double assumption: complex
technical systems are of great significance to society, and they provide promising topics
for trans-disciplinary research. The present chapter introduces and examines a particular
research perspective in the broad area of social studies of technology: historical and so-
ciological studiesof Large Technical Systems, or short LTS.

For a long time, social science technology researchers were not unduly concerned
with the technical ensembles identified here as LTS. This is because technology re-
search is not part of the sociological canon and because the (continental) social sciences
outside the history of technology did not begin to engage in technology research on a
broad scale until the early 1980's. At that point Renate Mayntz, sociologist at the Max-
Planck-Institute in Cologne, and Thomas P. Hughes, historian of technology at the Uni-
versity of Pennsylvania — opened up a new research field, "the modern transportation,
communication and supply systems, which one might subsume under the heading infra-
structural systems, since their primary function consists in enabling a multitude of spe-
cific activities to take place ...." (Mayntz, 1988: 233) — An international research net-
work was developed and cultivated, a series of conferences took place, a number of con-
ference proceedings appeared (Mayntz/Hughes 1988, LaPorte 1991, Summerton 1994,
Braun/Joerges 1995). Empirical and comparative research gathered momentum in vari-
ous places; something like a research community, with its characteristic "discourses,"
evolved.

What is the significance of this body of research in the present context? In order to
place the LTS debate in the context of a more general concern with the complexity of
technical systems, | will do three things in the following. First, I will recapitulate_ some
of the basic distinctions and suppositions introduced early on in the LTS debate. Sec-
ondly, | will deal at greater length with the issue of complexity, asit appearsin LTS re-
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search up to 1995f] Finally, | will draw some lessons from this "discourse of complex-
ity" in social studies of technology.

|. Early Distinctionsand Queries

In their introduction to the first volume of LTS studies (Mayntz/Hughes 1988), the edi-
tors wrote:

"Socia science research on technology has long focused on the devel opment, dif-
fusion, and especially the consequences of specific isolated technologies or tech-
nical artifacts. the steam engine, the automobile, the telephone, the computer, etc.
More recently, it has been recognized that an important characteristic of modern
technology is the existence of complex and large technical systems — spatially ex-
tended and functionally integrated socio-technical networks such as electrical
power, railroad, and telephone systems. These systems have played afocal rolein
the process of industrialization and economic development, and they have con-
tributed to a significant changein life style. Aside from undoubtedly beneficial ef-
fects such systems are al so creating problems — negative externalities, the risks of
failure and disaster, management, control, and coordination problems. Thus a new
field of research is emerging where historians and social scientists have started to
cooperate in the analysis of the development and functioning of large technical
systems."

The first task in this undertaking was to achieve a measure of consensus about the types
of technical systems under discussion. Here, Thomas Hughes work proved fruitful be-
yond the historical description, and interpretation against broad societal change, of en-
ergy generation and distribution systems. In fact Hughes had put forward systematic
concepts generalizable to other systems of similar scale and provided arationale for de-
lineating technological systems from other social systems, small or large.

This has set the scene for an examination of basic terms and explanatory issues.
Talking across various socia science disciplines, with their widely varying conceptuali-
zations of technology, it quickly became clear that the basic terms "systems®, "technical”
and "large technical" were used differently by participants to the debate. This applied
and continues to apply in the first place to the term "system”. Since most of the time this
word is used in a general, non-technical way, representing notions of complexity and
complicatedness, it seems entirely unproblematic. One merit of the system metaphor in
social studies of technology is of course its endless interpretative latitude "out there": It
makes sense to engineers and to disenchanted laypeople, to theoretical biologists and to
grand theoreticians of society.
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The systems term poses problems, however, when it is used more analytically. Can
one specify the relationship of the systems under discussion with their environments?
Are LTS responding, in their build-up, to demands and requirements "outside” them-
selves, for example science-push, market forces, international competition, political and
regulative state exigencies, even deep cultural forces? Or do LTS define scientific prob-
lems, create their markets, destroy their competitors, enlist state agencies, and shape cul-
tural meanings? What accounts for the apparent self-propelling and potentially destruc-
tive quality, what for the counter-image of LTS as collective creations and tokens of a
sustained vitality of industrial societies?

Such "locus of control" and "technological determination” issues hinge on a systems
logic requiring the meaningful identification of system boundaries and substantial de-
scriptions of system environments (or environing systems with their boundaries). The
notorious ambiguity, or even emptiness, of the concepts "technical” and "technological”
(systems) in sociological conceptualizations do not facilitate this. This is why some
technology researchers reject the systems concept in favor of what he calls "techno-
structure” to indicate the essential interrelatedness of linked technical objects with eco-
logical and other social structures. Even Hughes's suggestive metaphor of the "seamless
web" somehow seems to counter the systems metaphor by evoking some characteristic
of never-ending generative process.

Technical Systems, Projects and Networks

The specification of what we mean by "technical" is more critical. It has become com-
monplace to say that social and technical phenomena must not be opposed, because the
technical is "socialy structured", or ssimply because it is socidl. If technical is always so-
cial, technical artifacts are social artifacts, but what kind of socia artifacts are they? The
legal norms governing traffic systems are social artifacts. Highways, automobiles and
traffic lights are considered technical artifacts. What about the technical norms regul at-
ing road and automobile construction? Are they to be considered technical or social arti-
facts, or something in between?

This may sound scholastic, but using such labels without spelling out their relations,
or collapsing them as uniformly "socia", invites al kinds of technological or social de-
terminisms. The situation is exacerbated by the fact that major perspectives in present
day social science theorizing about technical systems tend to ignore the material-
operational cores of such systems. Explicitly or implicitly, the concept "technology” is
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meant to refer to phenomena other than machinery, material constructions and regul ated
physical processes.

Two things would follow. In the first place, the term "social" should, if possible, be
used as an umbrella term only. Non-technical social phenomena (organizations, institu-
tions, interactions, etc.) should be specified carefully in socia science terms. Otherwise
its meaning will always revert to the "merely physical" aspects of technical systems. In
the second place, the freestanding material-technical artifacts and what they do by them-
selves should be taken seriously. This means that their actua operations (not just their
design) and the actual, embodied norms (standards) governing these operations should
be conceptualized as genuinely social processes of a particular kind. Machineries are
"normated natural events' (Norbert Elias), events turned into operations according to
complex normative schemes (technical norms), and many recent studies of the constitu-
tion of material-technical artifacts have shown and argued that to make natural events
behave is no small feat.

It seems obvious to me that any specification of "technical” should be grounded in
the concept of formal rationality, i.e. standardized methods of calculation on which rou-
tine actions can be based. Modern law consists of such methods, the money economy is
based on such methods, and so are technical systems. While the social sciences have
spent much effort in understanding legal and economic rationality and its inventions, the
specific character of technical rationality has not received systematic attention. In an ac-
tion theory perspective, the problem consists in establishing the differentia specifica of
technical transactions, as opposed, for example, to legal and economic transactions.

There has been, in LTS debates, a recurring need to distinguish between types of
LTS and major types of subsystems, in order to gain a more secure base for comparisons
and generalization across systems. Two variants especialy, both prominent in LTS re-
search, need to be distinguished and pose somewhat different problems: large technical
networks (LTN) and large technical programs (LTP). The shuttle program, the Aswan or
Cabora Bassa dams, the fusion rector are LTP, the classical example is the Manhattan
project. LTP may blend, on the one margin, into large R&D programs such as SDI,
Eureca, or Esprit, or on the other into major "missing link" type projects. LTN and LTP
are, as arule, closely connected and resemble each other in so far as both involve multi-
ple state agencies, not only as regulators, and are of transnational scope; they combine,
in other words, the difficulties and opportunities of multinational and mixed economy
structures. Y et, the problems they pose are somewhat different.
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Analyzing the linkages of participating actors to LTN, problems of coupling various
operating and controlling actors on the one hand, and users, organizations-to-be sus-
tained on the other hand are usually distinguished. Control problems typically seem to
arise from a-synchronical changes on the part of diverse operating agencies, or diverse
users, or between operators and users. The latter is of special interest because here
highly variable user styles, particularly in informal everyday life settings, tend to clash
with highly formalized operating and control styles. Thus, issues of load management
run through the history of most LTN. Networks lack market and other regulating
mechanisms allowing for efficient and flexible response. As a result, sudden or unex-
pected a-synchronic changes in their organizational webs "hit them harder” than, for in-
stance, corporate production systems. Thanks mainly to their tight physical coupling,
they require high central control capability and central interventionsin case of failure.

Another permanent problem of LTN, akin to load problems but located at the inter-
faces between competing LTN or relatively autonomous subsystems, is—to generalize a
term from transport planning and research — "modal split" management: the proportion-
ing of services allocated to different (sub)systems, e.g. individual or public transport,
cable or satellite transmission, human or artificial organ transplants, conventional or nu-
clear defense, manned or robotic space travel, and so on.

LTP, in contrast to networks, can be seen as pre-infrastructural systems oriented to-
wards some quasi-experimental set of technical, economic or political goals. They re-
semble, on an over-large scale, what industrial sociologists call "stationary production
processes’, that is productions where design, manufacture and installation of a more or
less unique industrial product are inextricably interwoven, for instance in plant con-
struction (Anlagenbau). In so far as LTP are often undertaken in a context of radical ex-
pansion or transformation of LTS, one may also look at them as "forward salients’, if |
may expand on Hughes's notion. The rationale underlying LTP seems to relate one way
or another to the synergetic effects to be had, or expected, from high organizational
"compression”. "Getting ahead", "achieving big leaps" into technical futures, often com-
bined with strategies of pushing legal and technical standards for long-term develop-
ment, are typical justifications for, as arule, highly controversial, financially and politi-
cally risky LTP (LTP Apollo may have been an exception).

The problems of LTP seem to arise largely from a need for synchronous organization
and integration of "mature” and "immature" components of the end product, both with
respect to hardware and "orgware". Since the products of LTP are always unicates (or
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reach only the prototype stage of a "normal" production cycle), design lines once em-
barked upon can often not be revised, for economic or, interestingly, for technical, "sys-
tems" reasons. LTP generally lack, in other words, the buffers and loops characteristic
of long sequential processes in the generation, application and amplification of technical
products. In this sense, one might call such programs "hyper-fast" forms of socia or-
ganizations where specific sequences, from R&D through production to end use are
compressed and made parallel in social time.

Recalling these early conceptual and substantive debates reveals that the varied char-
acterizations and analytical schemes offered were informed throughout by one centra
notion, or metaphor: LTS are complex systems. At the sametime, it is clear that this no-
tion, or metaphorical resource, is taken from rather disparate intellectual fields: some-
times from evolutionary thought, sometimes from engineering science, sometimes from
the theory of social systems as differentiated, self-organizing systems. Taking a closer
look, what does it mean when LTS researchers describe their systems as particularly and
peculiarly complex and to what uses do they put this notion?

I1. The Discourse of Complexity INnLTS

In order to answer this question, | will take a close look at empirical, as rule case study
type contributions to four representative volumes this research scene has produced to
date: "The Development of Large Technical Systems' (Mayntz/Hughes, 1988), "Socid
Responses to Large Technical Systems' (LaPorte, 1991), "Changing Large Technical
Systems" (Summerton, 1994b) and "Technik ohne Grenzen" (Braun/Joerges, 1994). |
will extract from studies published in these books certain formulations and weave them
into "intertexts" which will then serve me to demonstrate the varied ways in vﬁﬂch the
notion of systemic complexity has cometo play acrucia rolein LTS discourse.

With few exceptions, | will refer only to texts concerned with the spatially and tem-
porally, extensively and expansively interrelated technical artefacts which have now
commonly come to be subsumed under the category of LTS: railroads, electricity, tele-
communications, transportation, water supply, air and space travel, and the like. In other
words, contributions to this discussion which take a conventional view of "high-tech" as
undifferentiatedly synonymous with "large-tech” are not subject to the present analysis.

If, invagably, the exceptional complexity of LTS is continuously emphasized
throughout®, then it is still unclear whether the term is used in an ornamental fashion,
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whether it serves strategic functions whether this generalization bears interesting impli-
cations for the specific dynamics of these systems.

Trivialities

First of al, one must discount all manner of banal usage of the notion of complexity,
much as with the systems notion.

We do need models to synthesize and analyze the incredibly complex phenomena
of LTS developments. - A safe commercial operation requires a set of complex
systems to work together. - A compleé system has a variety of branching paths
and feedback loops. - And many more.

None of these sentences would lose any meaning if the term complex were skipped.

Generalities

Beyond this, it seems to me that the category of complexity servesin the first place as a
preliminary summary for a series of ascertained, suspected or simply presumed attrib-
utes such as the uncertainty, imperspicuity, uncontrollability of LTS — attributes which
one then promises to illuminate, to render more transparent through analysis.

What does this generality achieve? In most cases, one might just as well ssmply
speak of great variety, multiplicity and multitude. And in fact, a marginal usage can be
detected again and again that belongs to a different semantic field but is evidently in-
tended to describe similar phenomena: LTS as "messy," "heterogeneous,” "hybrid," even
the felicitous image of the "seamless web" invented by Thomas Hughes. These are char-
acterizations which emanate from the vocabulary of constructivist sociological research
on science and technology, whose propctrﬂents have at best played the role of critical out-
sidersin the LTS research community.”

An important function of "complex-speak™ may therefore be to capitalize on certain
conceptual associations of the term complexity: itsimplicit reference to a broad range of
high theories — of non-linear systems, chaos, autopoiesis and such —helpsto secure LTS
research a respected place in the evolving canon of technology and organization studies.

Another quality of this particular discourse is metaphorical The persistent idea of ex-
ceptional complexity serves as a heuristic analogy: nothing is defined, nothing estab-
lished, no terminology prescribed; a problem is pointed out, that is al. In the broader
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metaphoric context of evolutionary notions, for example, the analogy tell us that we are
dealing with a species of social and/or technical systems which, in a more or less Spen-
cerian sense, are evolving towards a higher level of form. One must then ask whether it
is productive to think in terms of an evolutionary scheme, and this will be decided in
some pragmatic (scientific, economic and so forth) political context.

Complexity Out Of Control

One particular political context has obviously do with the notion that the complexity of
LTS creates serious problems of societal control and steerability.

Research into LTSis oriented towards ... a ... concern with systemicy and the al-
leged modern growth of systemicy in technology as highly problematic in view of
human control, assuming that increasing systemicy connotes things like growing
momentum, rising complexity, increasing global interdependence and a growth
of autodynamics in technical change. — The larger the scale and complexity of
the system (e.g., the geographical scope, the diversity of task, and the nature and
diversity of technology), the more difficult it is to control events. — Safe opera-
tion requires a set of complex systems to work together. — Perrow is particularly
concerned with tightly-coupled, complexly interactive systems. — Theories of so-
cietal control trying to make complex systems function more safely, control sys-
tems are required with an increased level of complexity. — The uncertainty-
reducing properties of qualitative and quantitative advances in systems is neatly
canceled out be the increasing rapidity and complexity of operations. — Once
again, one finds allusions to the idea that system complexity has a self-
propelling quality. — The practical-political reason for the interest in large-scale
technology is the experience with technical systems, and its thematisation in the
political public, which are see as out-of control. highly complex and expansive,
and particularly risky... — These systems are complex social configurations dis-
playing functional differentiation at all levels. ... they display complex patterns
of institutional integration and modes of governance. ... The co-ordination of
these increasingly complex multi-unit enterprises requires specialists and spe-
cialized technologies. — The system operators expect that users are willing to
take on additional complexity in return for greater control... — In trying to make
complex systems function more safely, control systems are required with an in-
creased level of complexity. Attempts to Erdend control to environmental systems
entail exactly the same infinite regress.’

These excerpts are more vivid than some of the earlier intertexts, they are more immedi-
ately recognizable as parts of familiar debates about the socia problems technology
poses, in other words as related to public discourses rather than specialist research ac-
counts. They do not, as the previous quotes, establish scientific authoritativeness; they
establish the social responsibility of research. Part of this complexity/control-discourse
is very much the figure of a growing complexity and of "complexity breeding complex-
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ity". Increasingly complex technical systems induce, so the reasoning here, increasingly
complex control systems, avicious circle results.

Technical Complexity/Non-technical Complexity

But where, "in the system as awhole", does complexity reside?

The complexity of present day societies is, among other things, a result of the
superimposition of (these) technological systems and their corresponding organ-
izational systems. — ... it will become immediately apparent what complex legiti-
mation requirements this technical system presents and what a broad field of ac-
tivity it opens up to scientific-technical expertise. — Technology produces a cou-
pling ... not only of consciousness and communication ... ; the growth of techni-
cal complexity is perceived as an irritation not only in psychic but also in social
systems, and for Luhmann too technology counts among the most important "risk
generating factor of modern society” — (T)he global telephone system, with its

1010 possible linkages, is almost as complex, in a purely structural view, as the
brain which with %ood reasons we would concede an incomparably larger func-
tional complexity.

The categorical distinction of technical and social systems, maintained under the strong
impression that the two are inextricably interlinked, forces the notion that there are two
kinds of complexities, social and technical, to be distinguished but in close functional
interdependence. This unhappy analytical situation is aggravated by the fact that techni-
cal complexities tend to be interpreted in the light of metaphors of the artificial and ex-
plicated in engineering term whereas social complexities more often are framed as or-
ganic systems and explained in terms of meaningful social interaction.

A Concern With Conceptual Complexity

Intermittent reflections on issues of conceptual complexity and requisite theoretic com-
plexity are then not surprising, even in afield where the notion that one can unambigu-
oudly distinguish factual and conceptual levelsislargely uncontested.

Some students believe that technology is growing more systemic, connoting in-
creasing interconnectedness, complexity, size, ubiquity, determinacy, autody-
namics, and momentum. To clarify such claims, one obviously needs a concep-
tual device that at least in principle allows us to measure degrees of systemicy. —
Only an the abstract birds eye view makes it possible to see more then fragments
of the system, to apprehend it as a complex whole. — And yet, concepts like com-
plexity, system, stability have been corrupted into empty word-shells, affecting a
precision of conceptualization which may not be achieved for these Systems. —
While for technology "per se" system-theoretical concepts such as control ... (or)
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complexity may be doubtless precisely and meaningfully applicable because
here they allow for a quantitative formulation, in sociological usage the ... sys-
tem-theoretical terminology (a la Luhmann) meets with the utter perplexity of
system-theoreticians.. f]

Where social constructivist approaches to the analysis of LTS are introduced, i.e. where
outsider/analyst-epistemology gives way to insider/participant epistemology and the fac-
tual/conceptual distinction is blurred, this issue can acquire a peculiar twist: is the com-
plexity of systems a result of the conceptual schemes scientists dream up in order to
help creating such systems and what are the ethical implications of this feat?

Paradoxes of Complexification/Simplification

Meanwhile the lament over conceptual complexities cannot prevent the LTS complexity
discourse from slipping badly.

If today the feeling is prevalent, for instance, that the transition to decentralized
energy technologies is a utopia, because this contradicts the modern system
trend towards increasing growth and complexity, then this assumption is not
necessarily founded on historical fact. New systems frequently gain acceptance
because they appear simpler from the user's point cﬁ view; the increased techni-
cal complexity has been an unwel come side-effect.’

The inability and/or unwillingness to engage in a thorough self-examination of LTS se-
mantics and of the relationship between outsider/observer language (the LTS researcher)
and insider/observed language (LTS system builder, user) results in heroic simplifica
tions, in aremarkable tolerance of ambiguity and unwitting paradox:

Despite its complexity, traffic could be described as a very smooth system with
few problems. Drivers and other road users seem highly skilled and very able to
participate in this waltz of vehicles. — | discovered that the most substantial
thinkers among the counterculture elite identified large-scale systems as a sali-
ent negative aspect of contemporary culture ... Oppressive technological--not
political--systems were their major concern ... a counter response to the order
and control of large-scale modern wﬁfms counter themes such as messy vital-
ity, and complexity and contradiction.

There are few attempts to account conceptually for this ambivalence between complexi-
fication and simplification.

One might consider ” complexity” as another term to label overall systemicy. If
used as a common language notion for units with increasingly differentiated
elements and increasingly differentiated internal relations, then rising systemicy
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goes hand-in-hand with rising complexity. If complexity is used in the sense of
information theory — the number of ” bits” required to describe a phenomenon —
then rising systemicy typically keeps complexity down. For example, the transi-
tion from pre-modern to Newtonian physics was a big leap in the level of sys-
temicy (in the system of physical knowledge) and a giant reduction of complexity
in the sense of information theory. Much fewer " bits’ are required to describe
Newton’s world than that of Aristotle. The rise of systemicy — a rise in the de-
gree of organization, one might say — in Western business enterprise over the
past 150 yearsis not in itself a measure of rising complexity but rather a simpli-
fying response to the increasing complexity of business environments. So while
some authors think that modern technology is both becoming more complex and
more systemic, thisis an ambiguous and possibly misleading proposition.

But the theme is persistent, in LTS narratives, with their ad hocish conceptual schemes,
as much as in high church social theory. Listen again to Radkau, who has a running
story about the superiority of systemic simplicity over technical complexity uncertainty,
risk and dependency on complex expert knowledge require simplification:

Growth in fuel consumption makes timber supply systems so complicated that the
transition to coal, despite the technical effort involved, was in some respects a
step towards simplicity, when viewed from the point of view of the system. In ac-
tual fact, the assumption that progress only proceeds in the direction of increased
system complexity is an absurdity. — ... Eventually in the early 19th century, the
by now rather complex system of salt refining was organized more simply
through the firing of coal and the developing of rock salt as a resource. Once
again then we have here a step towards decreased system complexity, albeit in-
volving more complicated technology at times. — Nevertheless, there is a princi-
pal reason why, both within mining and outside of it, the steam engine was enjoy-
ing growing success as a system, even though water power was in many places
cheaper and still had not reached its technical limit: compared with water power
... the steam engine enjoyed the advantage of relative simplicity and site-inde-
pendence when seen from the point of view of planning and organization. While
it might be technically rather large and complicated, as a system it signified a
step towards smallness and reduced complexity. ... (T)he noticeable trend to-
wards an advancing mechanization of the systems of production and communica-
tion in the course of industrialization was able to appear well suited to making
the associated social systems and control tasks less complicated. —The telephone
had the great advantage of being able to verbalize |ong-distance communication,
and this advantage of simplicity, reciprocity and the saving of time in communi-
cation was to prove universally beneficial in the long run, once conflicting cul-
tural habits had become weaker. — The HTR project proved a disaster because ...
it was made too complicated: through being linked to the thorium cycle, the sin-
gle-circuit helium turbine, the utilization of process heat and the gasification of
coal. Greater complexity has always signified dubious progress — hence an often
un%sﬁed desire for simplicity permeates the history of nuclear technology
too.
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The narrative of simplification as exemplified by Radkau corresponds well will along-
standing functionlist streak in social theory, as represented by German scholars such as
Freyer, Gehlen and lately Luhmann. They use the concept of technisation in the context
of social mechanisms of Entlastung, the reduction of tedious complexity and the control
of overcomplex causal relationships by isolating them from nature (and bottling them in
machineries, as it were). Entlastung and technisation are then corresponding concepts:
both reduce complexity and its attendant uncertainty. It is probably safe to say that these
social theorists are evolutionist in orientation; they assume that societal development or
differentiation entails socia complexification. Technology is then seen one of major
means by which social systems keep increasing complexity under control.

[11. RECONSTRUCTING THE DISCOURSE OF COMPLEXITY INLTS

What is to be learned from LTS research on the issue of complexity? Initially, the cate-
gory of "large technical systems' held out the promise of rendering an interesting con-
ceptual status to the extended, and especially complex, technical foundations, called
LTS here, without which modern societies would not be able to develop and maintain
their interactions over ever increasing distances of social space and time nor to sustain
the breadth and depth of their functional differentiations. But the LTS discourse turns
out to be remarkably varied. A common "paradigm” of systems research is currently not
emerging.

Should one then regard the high variability of the historical/sociological discourse on
LTS, and in particular the ambiguities of the discourse on complexity, as indicating a
fundamental difficulty to think of LTS as a particular (and particularly complex) type of
social system? Should one see it as indicating that the concepts of social systems (both
technical and non-technical) that have informed the hybrid discipline of LTS studies do
not provide the means for sufficiently sharp distinctions and enough requisite variety
(i.e., conceptual complexity) to enable consideration of maor systemic and historical
aspects? Should one see it as another example that engineering science discourse re-
mains both inapplicable (undercomplex?) to LTS-based social systems and incompatible
with "old-European” (Luhmann) as well as newfangled (overcomplex?) autopoietic so-
cial systems theories?
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Answers to such questions may very much depend on the particular vantage point in
the disciplinary matrix from which a reading is undertaken. At present, | offer the fol-
lowing points for further discussion.

Beware of Complex-Speak

It seems quite important to examine the uses of empty talk about (growing) complexity.
It is possible, | think, that an inflationary use of the term distracts from the problem and
undermines the integrity of social research. A smart rule could be to use the term as lit-
tle and as specifically as possible under the circumstances. But there is another side to
this cain.

A Synthetic Concept and I ts Uses

The category of systemic complexity, much like the systems category in the first place,
is by its very vagueness, ambiguity and variability a medium of intellectual exchange: it
holds the promise that similar questions are asked and can be asked across very different
intellectual fields and very different subjects. To show that we lack definitions, consis-
tent and compatible analytical approaches and such does not amount to much, after all.
The main thing is to keep talking, and for that one needs a basic common vocabulary;
the rest are "productive misunderstandings’, if one is lucky. Other vocabularies than the
system/ complexity ones are available, but this one is like contemporary English: almost
everybody has abit of it. If we need a pidgin for a"technical age”, this might be the one
to cultivate.

Technical and Nontechnical Complexity

Can one develop an approach to complexity that overcomes the dichotomy of technical
versus socia systems and complexities respectively? More useful seems the distinction
between systemic complexity (akin to technical complexity which can be modeled,
simulated, theorized in a strict sense) on the one hand and non-systemic complexity
(non-technical, not easily subject to modeling, smulating)? Both are of course to be un-
derstood as genuinely social.
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Complicatedness and Complexity - and Where Do They Reside?

To ask the question whether a system is complicated or complex sometimes is under-
stood to mean whether it is "really” complex or "only" so in the eye of the beholder (re-
searcher, user, etc.). But the situation is trickier: how do complexities out there (whether
from the ousider's or insider's viewpoint), that is: complexities in practical functioning
systems, relate to complexities "up here" (analyst's conceptual apparatus)? And how are
the two levels interrelated? But maybe the problem is in this dichotomy. Maybe it is not
very useful to boil it down to our models here and the real systems there, at least not in
situations where theories are to be brought into the solution of practical problems.
Maybe we must in these situations take serious what we al know of course: that there
are many different models around and that there are many practical levels to be consid-
ered.

"Macros'

The story of simplification through LTS has a certain plausibility. LTS are too often
celebrated as inherently complex, technically, organizationally and in general. But isn't
it so that organizations adopt these technical solutions because they are comparatively
simple? Isn't the idea to reduce complexity and uncertainty, to put things on a manage-
able, permanent and secure basis, to be able to forget them, for awhile at least? LTS as
materialized "macros’, to borrow a term from computerese. The point seem to be rather,
that that adopting functioning technical systems often (and certainly on an historical
scale) complicates things in other, non-technical (i.e., non-systemic) domains, where
complex systems theory does not offer solutions and turning life into something like a
system isthe last thing one wants to do.

Three Schools of Thought

On a high level of abstraction, it seems to me that there are three schools of thought
concerning the basic dynamic of complex systems.

(@ Those who see an increasing complexity in social systems, either as a long run
historical trend or as a kind of universal evolutionary law. In any case, something irre-
versible is going on, and societies have to pay for this with various consequences like



15

Large Technical Systems and the Discourse of Complexity

alienation, loss of solidaristic forms of sociability, immediacy of experience and so on.
Lifewill never be smple again.

(b) Those who assume that somehow the amount of complexity in societal systemsis
constant. This law of the conservation of complexity would allow for all kinds of local
variations in complexity, but somehow these would be made up for somewhere else, on
adifferent system level. So for example the growing institutional complexity of modern
states would correspond to a decreasing complexity at the level of everyday living. Life
has always been complex and simple.

(c) Those who think in terms of an oscillating movement, either cyclical or random,
where complexity increases or decreases for some reason in certain places, or even eve-
rywhere —for atime. This then creates problems of over- or under-complexity, but these
problems will be overcome. Solutions will be generated and over-complexity, occurring
again and again in history, will be answered with the generation of new macros and
codes that make things look simple again (for example through LTS). Similarly, under-
complexity will induce complexity-enhancing procedures. Life will change its com-
plexities, but after a while nobody will suffer fromit.

A final note

Personally, | am among those who hold that there is no clear connection between con-
structions of complexity in the engineering sciences, in social systems theory or in evo-
lutionary biology. The same term covers different ideas and ideologies. In LTS research
we find traces of all of them. But a term cannot become common coin in many disci-
plines without pointing to a great variety of subtle connections. In this sense, the consid-
ered use of this notion will help to achieve this rare good in scientific research: commu-
nication and cooperation across intellectual cultures.
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