Appropriating Technology: an introduction

Most social studies of science and technology have focused on either production by
established professionals, or the impact on the general public. But what about the lay
public as producers of technology and science? From the vernacular engineering of
Latino car design to environmental analysis among rural women, groups outside the
centers of scientific power persistently defy the notion that they are merely passive
recipients of technological products and scientific knowledge. Rather, there are many
instances in which they reinvent these products and rethink these knowledge systems,
often in ways that embody critique, resistance, or outright revolt. This book presents the
first collection of case studies of such appropriated science and technology. For
shorthand we wil/ refer to these as fAappropr.i
they are often as much about scientific knowledge and ideas as they are about gadgets

~

and technical methodsd that is, they encompas s t he entire realm of it

1) What are Appropriated Technologies?

Sociologists, anthropologists, historians, and other researchers have recently

converged in a new field termed AScience and
these studieshave been framed in terms of HAsoci al I mp
technology change our personal lives or cultural attitudes or environment. Another

approach to STS, dating back to the work of Robert Merton in the 1930s, studies

science itself as a social phenomenon. Recently this has produced some heated

debates about just how much social processes actually influence scientific and



technological research. Other STS research clusters have been built around policy

studies, ethics and values in science, anthropology of medicine, etc.

Despite this diversity of approaches, the vast majority of these studies focus on the

professional as the producer. This approach is so frequent that alternatives can be

easily overlooked. As social scientist Manuel Castells suggests, one way to make the
relations between society and technoscience m
flowso in which we map not just geographic | o
and paths of material transport that increasingly define a knowledge-based economy.

Here we will extend visualizations of this space of flows to even more intangible

attributes of people and powerd not as a way to reduce social dynamics to a single

point of view, but rather the opposite, to expand our ability to understand appropriated

technologies from a greater variety of perspectives.2

Figure 1 shows how the standard view of science and technology might be visualized.
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Figure 1 Standard view of STS (e.g. social impact studies)




authority; and some more subtle, such as the often unconscious bias against personal
appearance

(ethnicity, gender, age, beauty) that can emerge in even the most nondiscriminatory of
circumstances. Moreover, these different aspects of social power can conflict with each
other. A penniless prophet might hold thousands in his sway, while a lonely rich atheist
might mold society by money. So when producing this type of graph, we need to
remember that there are many different ways each a single case study could be drawn,

depending on the focus of the analysis.

let 6s assume that we have agreed upon some patr
social power, such as income, which lands our scientists or engineers in this study
towards the upper half (something like upper-middle class). Now we want chart the flow
of artifacts or ideas as they leave the laboratory and find their way to consumers. For
this task we will need the horizontal axis of figure 1, the production-consumption axis.
Again, there is no reason to think of this single dimension as simultaneously
representing the hundreds of different consumption/production aspects of our lives; we
take it that the graph is only trying to show a single aspect of one product. If we divide
our consumers into two groupsd the rich and the poord then we would have two paths
from the professional producers, as shown in figure 1. Of course the graph is only
indicating the general direction of the flow in terms of these two dimensions; in physical
time and space these paths might be quite complex, with knowledge that slowly diffuses
to the public, or circuitous routes from design lab to factory floor to shops to home (cf.

Cowan 1987).



Even with such a simplified view, there are many instances which it do not fit this

picture. The best known are those of the ethnosciences; for example

ethnomathematics or ethnobotany (figure 2). An indigenous society may be at the

margins of political and economic power, but their knowledge systems can produce

information that winds up in a first world high-tech laboratory.
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Figure 2 Indigenous knowledge in professional science and technology production

Through ethnopharmacology, for example, indigenous herbal cures can lead to high

profits in the biotechnol

cgy

industry.

profits for the indigenous herbalists -- in fact, their knowledge is often appropriated

without compensation.

Appropriation, however, can be a two-way street, and it is the traffic in the opposite

direction that concerns us. The case studies presented in this book show how people

outside the centers of social power -- from white middle-class homemakers to rural

Of

c
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Native Americans -- have been able to use materials and knowledge from professional
science for their own kinds of technological production. In these appropriated
technologies (figure 3), we begin with production at the usual professional locations, but
it is followed by a second phase in which this technoscience is reinterpreted, adapted,
or reinvented by those outside these centers of power. Of course the trajectory need
not stop there. Such innovations can reappear in professional contexts, mix with

indigenous knowledge, and enter into further appropriations from either top or

bottom.
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Figure 3 Appropriation of science or technology by those at the margins of social power

2) Why study appropriated technologies?

Many of the researchers in social studies of science have entered the field because of
their concern over the real and potential dangers involved in science and technology.
For this reason the field has gain a reputation for pessimistic views, and critics

sometimes accuse them of being technophobes or luddites. Appropriated technologies



offer a rich resource for combining a critical analysis of social issues with an eye
towards the positive application of science and its artifacts. Of course not all of these
case studies are happy stories: neo-nazi groups are also outside the centers of
scientific production, and they too adapt and reinvent to gain power. The stories of
technological appropriations are multifaceted; they are both painful and joyous,
reassuring and shocking. They are complex enough to warrant study for their own sake.
But their primary importance is in their potential contribution to socio-political resistance

and social reconfiguration.

3) Variations along the consumption-production dimension

In collecting the various case studies for this anthology, it became apparent that some
examples made a stronger case for appropriation than others. Using that distinction, we
developed the following three analytic categories, positioned along the

consumption/production axis (figure 4).

Consumption Production
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association only association and use  association, use,
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cars
Figure 4: The consumption-production dimension

The weakest case, reinterpretation, is defined by a change in semantic association with



little or no change in use or structure. Graffiti tags are a good illustration: the physical
and functional aspects of a building are essentially unchanged, but the semantic claim
to possession, as a form of either cultural resistance or criminal turf war, is not trivial
(Castleman 1982, Rose 1994). The next stronger case, adaptation, is defined by a
change in both semantic association and use. For example, the Bedouin society of
Egypt, a relatively disempowered ethnic minority, found that cassette tape players,
which were marketed for listening to music from the Egyptian majority, had an unused
recording capability as well. They began to record their own songs, and this eventually
led to the rise of a Bedouin pop star and the creation of new economic and cultural
opportunities (Abu-Lughod 1989). Adaptation requires two technosocial features. First,
an attribute of the technology-user relationship that Hess (1995) refers to as

Afl ex’Aoi ekampley a calculator is less flexible than a word processor, which is
less flexible than a personal computer. Second, it requires a violation of intended
purpose. Itis a mistake to reduce this to the intentions of designers; we also need to
consider marketing i-negrned omrs @o@pu linghe man®u mp t |
case of Bedouin cassette players we have a pre-existing flexibility for recording that was
intended by the designers, but this was obscured by the marketing focus on play-back
only. Adaptation can be descri benbuattatt he #Adi s
definition needs to be problemitized in the same ways that philosophers have debated
whether mathematics is invention or discovery (Restivo et al 1993). The creativity
required to look beyond the assumed functions of the technology and see new
possibilities is a powerful force for social change, yet one that receives insufficient

theoretical attention.



The strongest case for appropriated technology is reinvention, in which semantics, use
and structure are all changed. That is, if adaptation can be said to require the
discovery of a latent function, reinvention can be defined as the creation of new
functions through structural change. Low-rider cars (figure 5) provide a clear
demonstration of this combination. Although automobile shock absorbers were
originally produced for decreasing disturbance, Latino mechanics developed methods
for attaching them to electrically controlled air pumps, turning shock absorbers into
shock producers. Low-rider cars violate both marketing and design intentions, but the

new functionality was introduced by altering the original structure, rather than

discovering functions lying dormant in the original artifact.




Figure 5: Joe Grossods Mazda, ADesirable Ones. 0 Copyri

It is important to understand that in distinguishing strong versus weak cases for

appropriated technology, we make no evaluation of ideology or effectiveness. One

might, for instance, find more political success with reinterpretation than reinvention in a

given case. But the three categories do offer a useful set of analytic distinctions.

Consider, for exampl e, Native American arti st

of her work (figure 6):

The image of these serigraph prints started out as a joke. When | worked in the

silicon valley, | used to draw on the computer during my lunch hour. | made the

computer do things the software wasnoét desi
hour and save my Al ndian designo drawing. TI
because of a memory overload. Then, | had to figure out a way to save it

another way. When | finally tried to plot out the design on a D-size drafting

plotter, | ran into a similar problem. Once again, | was able to figure out a way

to manipulate the plotter to draw the entire image (Graves 1995).
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Figure 6: Al ndian Circuito by Sharol Graves,

Graves first reinterpreted the CAD/CAM software for circuit design as an artistic

medium; she then adapted it for new functionality, and finally reinvented the system,
changing its physical capabilities. She expl a
Native American was working in the research and development of high technology, just

to blow a few stereotypes about the o6l ndian M
reinterpretation, adaptation, and reinvention map out a journey that progressively fused

cultural and electrical resistance.

4) Variations along the social power dimension
In considering variation along the social power dimension, we need to steer between

two potential pitfalls. On the one hand, we need to avoid multiculturalist relativism, in



11

which every social group is seen as just another dish in the global smorgasbord (Fraser

1997). On the other hand, we need twanttmavoi d a
construct a hierarchy of oppressions. One way to avoid this dilemma is to keep in mind

the multidimensional nature of these categories of social power; as noted earlier each

case could be mapped in several different ways. But even if we reduce our analysis to

one dimension i say, for example, racial/ethnic identity -- both groups and individuals

must be approached in historic, contextual te
(Afourth worl dod) societies, f descermlanssofpl e, can
colonialists, but many of these descendants are themselves ethnic hybrids seeking to

contest their own marginal Athird worl do stat
need to consider the historically specific relation between these cultural locations, and

the turbulent mixture of people, artifacts, techniques and texts that make up

technoscience.

Consider, for example, the famous case of Kayapo video (Turner 1992). Deep in the

Amazon rainforest, the construction of a hydroelectric dam threatens Kayapo lands.

The Kayapo use handheld camcorders; at first to rally support in dispersed villages, and

|l ater to help document their protest. Despite
keeping the activism quiet, the images are picked up by the first world press, showing

the Kayapo in full war regalia with bright tropical bird feathers juxtaposed against the

high-tech camcorders. What could have been an obscure protest becomes an

international media event, resulting in political pressure to stop the dam. But how

should this be analyzed in regard to appropriated technologies? In one sense, the
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Kayapo are merely using camcorders the way the Sony corporation intended: to make
videos. In terms of the consumption-production dimension, it is quite weak. But the
Kayapo are not the typical consumer that the Sony engineers had in mind when they

created this technology.

First world consumers, especially those from the white middle class, rarely realize the

extent to which their technological accessisensur ed si mply by their st
foremost in so many designersd minds. For exa
universal as photographic film embodies decades of chemical refinement using white-

skinned models; similar phenomena exist for furniture, clothing, and many other

products.* When we think about the dimension of consumption/production, we need to

keep in mind that some consumers have flows o
spectrum that are normally invisible, even to themselves.” In the case of Kayapo video

those paths are nonexistent; merely the fact that they were able to translate use of this

technology from the first world context in which it was designed (a context which

assumes, for example, that there will be electrical outlets with stable power sources

available) to the fourth world context of indigenous artifacts and knowledge is in itself an

impressive appropriation accomplishment. In other words, movement across the

dimension of social power is just as important in defining appropriated technologies as

movement across the consumption-production dimension.

Thus we should think of our graph not as a static map, but as a place to chart the

movements of artifacts, ideas, and even people. Movements make visible the contours
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of social power in relation to technoscience: we sense the difficulty of movement in the

Awrong direction, o0 the resistance we encounte

try to flow upstream. We can visualize this difficulty or resistance to uphill flow on our

graph by adding a third dimension (figure 7).

Figure 7: The uphill struggle to appropriate science and technology

When | mention appropriated technologies to political conservatives, they sometimes



