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VIII. SOCIAL CONSTRUCTIVISM 

A. Introduction 

The approach of social constructivism to the concept of <technology> shows that, 

dueto historical circumstances, certain technological expressions are favored over others. 

Those that are not embody other sets of social relations that could be used to influence 

<technology> in a different way. In contrast to an historical approach which paints our 

emerging concept of technology as a narrative orina linear form, social constructivism is 

complex and dynamic. Whereas technological determinism is built on the idea that there is 

a logical mechanism at work in the relationship between society and technology, social 

constructivism is more desultory, complex and diverse. As an epistemology, social 

constructivism highlights a pool of potentially influential elements to tcchnological 

production; these elements simply need to be tapped so that they may be used as resources. 

As an analytical movement, social constructivism is a reaction to the school of 

technological detenninism which itself was a form of protest against the explosion of 

effects, both social and environmental, related to technological change. 

Social constructivism emphasizes that the concept of <technology> is much more 

multifaceted than simply the manifestation of instrumental reason. Technology is a 

structure without elemental details; from this perspective, social constructivism constitutes 

the meat and technology is the bones, resulting in a concept of <technology> which could 

be quite diverse. The question becomes: have ali the muscles been applied to the skeleton to 

complete the concept of <technology>? The answer is no since social constructivism calls 

our attention to values and social relations that have either been ignored or not yet brought 

to light whilc dctcrminism focuscs on the effects of tcchnological choice. 

Thcre are sorne salvagcable aspects to technological dctcrminism, but according to 

the trend of social constructivism, these aspects can be mainly summarized by saying that 
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technology matters and that, without a doubt, technology affects the way we live together 

socially. The social constructivists are opposed to the position that technology changes 

society dueto an inner logic built into the material or that technology advances by 

following a particular logic of its own without the residual effects of social context. Rather 

the social constructivists believe that social conditions are more of a factor in technological 

change than the reverse. Yes, technological expressions change, but "changing technology 

will always be only one factor among many others: political, economic, cultural, and so 

on ... However, the failure of hard technological determinism does not rule out a soft 

detenninism and to say that technology's social effects are complex and contingent is not to 

say that it has no social effects'º (MacKinzie, & Wajcman, 1999, pp. 3-4). It seems that both 

technological detenninism and social constructivism are necessary for finding the factors 

that affect change, choice, etc. Factors are epistemic indications to dominant social 

relations as well as those that have little power to exercise influence over technology. 

Social constructivism highlights the social relations that could have been applied toward 

<technology> and technological expressions. 

Langdon Winner is in the middle of technological determinism and social 

constructivism. He wishes to "undermine the notion that technologies are in themselves 

neutral-that ali that matters is the way societies choose to use them. Technologies, he 

argues, can be inherently political" (MacKinzie & Wajcman, 1999, p. 3-4). When Winner 

claims that '"we may be opting for far more-economically, politically, even culturally, as 

well as technically-than appears at first sighC, the soft determinists concern themselves 

with the ··more·· of this statement. Whereas a strong version of technological detenninism is 

ovcr simplistic, ··discovering in advancc what that ·more· might be is vcry difficult, and 

predictions are, in consequcnce, often off-beam. But the difficulty of the task is not rcason 

for avoiding it" (MacKinzie & Wajcman, 1999, p. 5). So at least a weakened version of 
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determinism will serve to alert us to the possible social effects of technological change, 

both unwanted and unforeseen; however, the school of social constructivism will help us 

eliminate the conditions which are entirely social in their effects upan technology. 

On the other hand, social constructivism will help us see that which has been 

disregarded or justified by social tenns. "Social and política! values saturate the scientific 

laboratory and even, in cases such as socio-biology and the alleged links between genes and 

social behaviour, the ideas and theories said to belong to science itself' (Dickson, 1988, p. 

309). Social constructivism highlights the aspects of technology that are socially 

constructed, but there is also sorne overlap as to the fact that in certain contexts, whether 

due to the intentions of the owners of production or chance, technology can shape society. 

Nevertheless, .. technology is an inherently human activity, and as such deeply embedded in 

society. Thus whereas 'location, location, location' might be the toungue and cheek answer 

given by real estate agents when advising prospective clients ... what is most important for 

understanding of technology in America is 'context, context, contexC (Cutcliffe, & 

Reynolds, 1997, p. 5). These contexts must be either created or uncovered. They are the 

nest of social relations which have the power to exercise perspective over <technology>. 

A contextual appreciation of technology recognizes both the manner in which 

cultural, política) and economic forces shape technological innovation and the 

ways that technology has intluenced society and shaped its values. Thus, 

technology is neither an autonomous juggernaut nor merely a neutral too! ready 

for just any use; it is, rather, a value-laden, interactive set of social processes 

(p. 5). 

Thc vortcx of social rclations, either intluencing technology or vice versa, is a dcep 

analytical well that can serve to expand the concept of <tcchnology>. Wc can get into an 

argument characterized by the chicken and thc egg when asking whether the values are 
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inherently within a particular technological expression or if they are socially constructed 

with a definite purpose in mind. Nevertheless, it is the contextualization of choice that is 

important when attempting to expand a concept in order to better understand and criticize 

those parts that are more deterministic or socially constructed. 

As an epistemology, social constructivisrn is an approach which frames social 

relations that contextualize a technological expression. Social constructivism looks at the 

causes within society which gave rise to a particular technological expression; it does not 

necessarily look at the effects as was the case with technological detenninisrn. Social 

constructivism exposes real and potential social relations that are used or not to construct 

technological expressions. By showing the values and social contexts behind technological 

expressions, social constructivism exposes the social relations that are not employed. These 

values then can be exploited as new resources for the diversification of technological 

express10ns. 

B. Social Constructivism as a paradigm 

Social constructivism is also about choice, though in much more detail than soft 

detenninism. Technology is both a face of a certain society and an interface with society. 

Context detennines the shape of technology and how we negotiate experience. Speaking of 

context, though now on a much larger scale, technology is the dominant face of who we 

are, and this has been the case for a long time. The interface between humans and 

experience has always been technology. Practically speaking, it is who we are. There is no 

evidence to our existence beyond that of technology. ··rndeed, the Native Arnericans of the 

pre contact period were highly dependent on technological skills for their survival and well 

being .. (Cutcliffe & Rcynolds, 1997, p. 5). This was in areas of agriculture and 

construction. A historical approach to technology is an exercise towards the end of 

exhausting the context of a particular event. Historical investigations are oriented around an 
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end; but context involves a hyper relativization of the factors and elements surrounding the 

relationship between technology and its environment. But what is the form of <technology> 

as an interface? 

For Donald MacKinzie and Judy Wajcman, technology is a social product which 

manifests in three capacities: objects, human activities, and knowledge. They write that 

technology is the result of social construction which applies to the choice between 

technologies, the socio-political relations that gave rise to the specific technology, and to 

the actual design (MacKinzie & Wajcman, 1999). This is not to suggest, however, that 

technologies are the product of any fonn of social democracy since knowledge and know

how are fonns of power and are not legislative across the board and thus not credible as 

objective social applications. According to MacKinzie and Wajcman, .. technology ... can be 

seen as including not just things in themselves but the physical and mental know how to 

make use of those things. Know-how is a resource that gives those who posses ita degrees 

of actual or potential power'' (p. 22). Here, <technology> implies the user, a socially 

involved individual who interprets technological expressions by way of know-how. Know

how gives certain groups power which in tum is reinforced through further experiences 

with technology, meaning that the specific use of a thing, the knowledge to use it, and even 

the resignation that only a select group may use it, are agreements that mandest within 

society based on many social factors. 

The social constructivists are opposed to the idea that technology changes 

independent of society. "The view that tech11ology just changes, either following science or 

of its own accord, promotes a passive attitude to technological change. lt focuses our minds 

011 how to adapt to tcchnological cha11gc, not 011 how to shape iC (MacKinzie & Wajcman, 

1999, p. 5) Views of detenninism diminish our political involvement with technology. For 

i11stance, Ulrich Beck feels that our idea of progress should be altered to include more of a 
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political element. "lt should become a process that is actively and democratically shaped" 

(p. 5). Basically this means a holistic incorporation of man y aspects of society, perspectives 

and social relations (environmentalists, various activists, engineers, etc.) into the realm of 

technological change-a project. 

Another important aspect of social constructivism stems from its doubt that science 

shapes technology. To begin, scientists don't discover anything in a neutral manner. They 

bring to the investigation conceptual schema, experimental traditions, and ways of 

understanding the world. Plus, technology has contributed just as much to science as 

science has to technology. Finally, technology is a forro of knowledge and scientific laws 

must be interpreted considering existing technological apparatuses. Scientific laws are 

abstract. They are a resource for later application; so the goals and the problems which exist 

in the real world largely determine the application of this resource (MacKinzie, & 

Wajcman, 1999, p. 7). Science is but one intluence among a tapestry of social relations that 

give rise to technological expressions. 

lf science does not entirely shape technology, is there logic to the possibility that 

<technology> shapes technology? This idea comes from the belief that sorne inventions 

were inevitable. For example, from the combination of the interna) combustion engine and 

the boat logically comes the steam boat. Nevertheless, in different societies there are cases 

where the same invention has surfaced but dueto different causes, thus hurting the theory 

that technology shapes technology. lnvention is hardly ever the result of one man. There are 

numerous anonymous actors giving "feedback from experience of use into both the design 

and ways of operating things" (MacKinzie & Wajcman, 1999, p. 8). Technological change 

is mainly dueto modification of cxisting technology. Existing technology is only one of 

man y factors intluencing the evolution of technological cxpressions, and that there is 

nothing universally legislative about technological change from one culture to another 
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suggests that there are resources within our body of social relations that could influence 

<technology> and technological expressions. 

The social constructivists also take issue with the idea of a technological paradigrn 

that guides the development of a technological expression. The idea of approaching 

scientific discovery, theory and explanation in terms of a paradigrn is Kuhn' s thesis which 

is interpreted to mean two different things: 1) it is "a particular scientific problem-solution 

that is accepted as successful and which becomes the basis for future work"; and 2) a 

paradigm can be understood to consist in ··an entire constellation of beliefs, values, 

techniques, and so on shared by members of a given scientific community" (MacKinzie & 

Wajcman, 1999, p. 9). In terms of technological determinism, investigators have applied 

the second definition, even though Kuhn assumed the first to be philosophically deeper. 

The second definition is also more open to social factors influencing technological change. 

Below, for purposes of legitimizing the school of social constructivism, 1 will go into how a 

technological paradigm can bifurcate depending on the socio-political factors. 

C. <Technology> as a relative paradigrn 

When technologists work within the guidelines of an existing technology, it is easy 

to think of the development of a new technology as following a logical trajectory; however, 

this is not always the case. From an idea of a material technology, technologies can 

bifurcate depending on local conditions. For example, both the US and USSR were 

constructing rockets in the immediate post war years using the German V-2 rockets; 

however, the results were very different, even though they shared a model (MacKinzie & 

Wajcman, 1999). In stead of a paradigm, the social constructivists give favour to a system 

of expectation where the nccds of the system are seen in the design of particular 

technologies. Systems are ncvcr mcrely technical. They advance and grow with social 

considerations at the fore. Systems have a predetennined goal, which obviously houses 
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social considerations; and, in the process of obtaining this goal, reverse salients develop. 

"Inventions and technological developments result from efforts to correct reverse salients" 

(p. 11 ). In such cases, technology is stubborn and certainly not that which shapes society. 

This is so because a reverse salient goes against the social system which distributes 

expectation and "sanctions". Reverse salients are the result of the social system to which 

the technological expression pertains. Reverse salients drag or slow the evolution of the 

technology. A reverse salient is the point where social systems and technological systems 

clash. 

When we think of technology as a system, it really means to understand it in tenns 

of economic considerations-economics being the tenn which can incorporate numerous 

social and political factors in that it is a mechanism which orders social relations. These are 

social relations within the scope of technological decisions. For instance, Thomas A. 

Edison was acutely aware of such a system and crucial technical decisions at Menlo Park 

were based on cconomic realities. Later, both science and technology were transfonned to 

meet corporate objectives throughout the 20111 century. Could nebulous systems be 

businesses in the traditional sense? 

lf technological systems are economic enterprises, and if they are involved 

directly or indirectly in market competition, then technical change is forced on 

them ... And when national economies are linked by a competitive world market, 

as they have been at least since the mid-nineteenth century, technical change 

outside a particular country can exert massive pressure for technical change 

inside it (MacKinzie, & Wajcman, 1999, pp. 12-13). 

Rccall the tcchnological growth of China at the end of the 20111 century and beginning of the 

21 si century. The cxamples of Edison and China show that technology can develop based 

on a set of core ideals, goals or ideologics. Would not different ideals result in different 
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technological expressions? These ideals appear to be arbitrary when viewed in retrospect or 

in a global context. The point is that they are neither necessary nor absolute, and social 

projects can emerge and affect technological expressions in a manner which suits the 

special needs of said culture. 

An economic decision is arbitrary and not always rational, besides profit alone is 

not the best indicator of a rational, economic decision. Poli ti cal and or economic conditions 

can affect the form of technological expressions. For instance the concept <price> has 

different connotations in the US as it did in the fonner USSR. In the fonner, price is 

determined by the market, in the latter it was determined by govemment agencies. In 

addition, conditions in the Soviet Union were such that quantity of production was a 

premium and quality was not necessarily a virtue, thus innovation was seen as a threat. 

Labor conditions can also affect technological change. For instance in the 19111 century US, 

labor was expensive so there was a greater stimulus for labor saving inventions than in the 

UK where labor was cheap. 

An economic structure is an invisible technology. Technologies, as has been 

mentioned many times in this investigation, affect our conceptual construction as it did 

with the concept of price. The economic conditions of a country affect the type of 

technological change and choice, and economics is not universally applied. With these 

examples we see how potentially arbitrary are the conditions behind conceptual 

construction. <Technology> is one concept within a very restrictive economic context, and 

it is another in a different set of circumstances. This presents one with the notion of 

removing said influences, by way of trouble shooting, from the technological forecast. This 

is a projcct-cnhancing the concept by way of economics or political desires. Governrnent 

would be thc appropriate realm through which to promote such a project. 

540 



In addition to economics, the state is also a primary influence to technological 

change. The state can direct technological production with the use of certain campaigns 

addressing particular social needs. For example in Napoleon France, there was a great need 

to employ everyone, so technologies which required more people to operate were looked 

upon favourably. Of course war, the threat of war, and being on the loosing end, hence 

punished, are also major catalysts for technological change (MacKinzie & Wajcman, 1999). 

The employment policy was a face of a certain social project that spanned a con ti nen t. The 

essence of this project was not merely employment; it was a hierarchy. lt was a desire to 

have ali citizens working toward the interests of France. 

Technology can also be shaped by social conditions on a much more local level. For 

instance the personal computer was the result of combined technical and social radicalism. 

The latter was a social desire to put the computer in the hands of the people and prevent it 

from becoming an exclusively military artefact. They wanted to '"liberate computing from 

its military and corporate masters" (MacKinzie & Wajcman, 1999, p. 17). AII of this is not 

to suggest that the social shaping of technology is independent of material conditions and 

"social shaping <loes not necessarily involve reference to wider societal relations such as 

those of class, gender, and ethnicity ... but often what is more immediately relevant are local 

considerations, such as engineers' membership of professional communities, the reward 

structures of those communities, and so on" (pp. 18-19). Social constructivism shows the 

wide range of elements that are considered to be human in tem1s of its potential to influence 

technological expression. Social constructivism can be understood as a glorification of 

individual and empirical influences upon technology rather than as an epistemology 

focused on grand narratives as is the case with technological determinism. 

Thc social constructivists also take issue with the idea of efficiency. J ust as 

economics is not universally applied, efficiency is notan absolute term; the social 
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constructivists see itas a highly relativized term. This can be explained by the following: l) 

what is best in one set of circumstances is not the best in another; and 2) the adopting, 

through trial and error and the eradication of reverse salients of old technologies results in 

their improvement. This phenomenon is referred to as path-dependence whereby the 

existing local and short tenn contingencies can have lasting effects, for better or worse, on 

technological change. The problem is that there is no way to know if a society chose or has 

chosen a decent technology upan which to base future change. Opponents to this insist that 

if there is an available and obviously better technological rival, then it will be the one 

chosen. But how is this obviously better? MacKinzie and Wajcman point to the adoption of 

the VHS as opposed to the Betamax video apparatus. They say that conditions were 

socially created which received the VHS more favourably. The market for the VHS was 

created: either it was a hoax or the VHS was marketed as a cheaper, more accessible, 

version of video technology (MacKinzie & Wajcman, 1999). There was a paradigm shift 

based on different sets of values-a process which can be applied to <technology>, but the 

point remains that the relativity of the concept is seen through the technological 

expressions. This implies that the reverse can be true as well, meaning that "relativity" can 

be searched for throughout the social relations that can in tum affect technological 

express1ons. 

D. Theoretical approaches 

Whereas the last example was more empirical, the relationship between teclmology 

and society has also been dealt with theoretically by man y authors. For instance, Wiebe 

Bijker and Trevor Pinch developed the SCOT (social construction of technology) program, 

discusscd below. The focus of the SCOT prograrn is on thc interpretive tlexibility of a 

tcchnological expression where distinct but relevant social groups intcrpret the meaning of 

a tcchnology and its characteristics differently. It also considers the variations in 
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detennining if a technology works. In short for one group a technology is means one thing 

and for another it means something entirely different. AII in all there are sorne problems 

with the SCOT program in tenns of an epistemology that falls under the rubric of social 

constructivism since the constructivists in general tend to be more holistic when analyzing 

technological choice whereas SCOT gives too much credit to specific aspects during the 

process of technological choice. 

SCOT is an offspring ofBloor's theory of symmetry whereby knowledge is the 

result of combined social, psychological, and material considerations. Bijker and Pinch, 

however, departed from Bloor slightly in that they have detennined that the functionability 

of a technology is detennined by the victorious social interest. SCOT, however, is 

problematic in that it only considers relevant social groups. Sorne groups are intentionally 

excluded, even though they may have sorne empírica! intluence on the technology. Also, 

politics sometimes plays a role in technologists intentionally wishing to keep the black box 

shut from public scrutiny. For example, design options have been ruled out in order to 

avoid public protest or congressional investigation (MacKinzie & Wajcman, 1999, p. 21-

22), suggesting the ability to pick and choose at will. 

Finally, the SCOT program tends to create a conceptual separation between 

technology and society when, in actuality, technology and society are mutually constitutive. 

This is the idea behind the actor-network theory. Humans don't create society through 

human, biological action alone; rather they create society with and through technology. 

Technology makes society possible. Social relations are more and more detennined by 

artefacts. Also, .. consider the Internet. One does not have to buy into the hype surrounding 

thc Internet to sec that it pem1its the creation of new social groups be facilitating casy 

communication between geographically widely dispersed peoplc with statistically unusual 

identities or interests. These newly created groups can in tum intluence technological 
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development" (MacKinzie & Wajcman, 1999, p. 23-24). Thomas Hughes' idea of a 

technological system also ties human and materials together. Perspectives which approach 

technological change from the idea that either technology is a retlection of human will or 

that the material world is simply plastic are unrealistic. 

Furthermore, society and technology are mutually constitutive; they are reciprocal. 

For instance, technology is shaped by gender, and gender is shaped by technology. In 

simple terms, certain groups can be represented as technological expressions which in tum 

reinforce the position of the group. '"The appropriation of technology by men and the 

exclusion of women from many of the domains deemed technical are processes that leave 

their mark in the very design oftasks and of machines" (MacKinzie & Wajcman, 1999, p. 

25). These same processes are also what constitute men as men and women as women. That 

technologies have been shaped by ethnicity is seen in how ··conventional valuations of skin 

color have been the benchmark in the development of photographic and film 

technologies ... Second technology has helped constitute ethnicity in that conventional 

hierarchies of desirability have been reinforced by the reproduction of white faces as 

pleasing tlesh tones" (p. 26). The value of the social constructivists is that they allude to the 

possibility that a restructuring or reconditioning of society will result in a different 

technology-a different <technology>. Basically, the school of social constructivism 

highlights intluential aspects of society which is a process that also serves to highlight the 

social relations that are excluded from technological choice. Hence, <technology> is a 

concept which is very susceptible to individualized resources for the negotiation of 

technological choices. The fact that society and technology are mutually constitutive 

suggests that with an increased contact between clcments of society, social rclations, and 

elcments of technology would result in a different or broadened idea of <technology>. 
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E. <Technology> as politics and the poli tics of technology 

Langdon Winner also writes of the phenomenon of machines being able to represent 

certain social groups or social relations. That technology and society are inextricably 

related leads one to pursue a political explanation as to this phenomenon which is why I 

have chosen Winner as the first author in this section. Besides the propensity for great 

change, technology can also be revealed in the political implications that it carries. What 

are the social conditions that ensue due directly to a type of technology? In Langdon 

Winner's article, ''Do Artifacts Have PoliticsT he makes two crucial points regarding the 

political implications of technology. 

First technologies can be designed, consciously or unconsciously, to open certain 

social options and close others ... Second Winner argues that not only can 

particular design features of technologies be poli ti cal but sorne technologies in 

their entirety are political. E ven if it is mistaken to see technologies as requiring 

particular pattems of social relations to go along with them, sorne technologies 

are, in a given social circumstance, more compatible with sorne social relations 

than with others (MacKinzie & Wajcman, 1999, pp. 4-5). 

So the issue becomes that ·'in adopting a technology, we rnay be opting for far more

economically, politically, even culturally, as well as technically-than appears at first 

sight'' (p. 5). It is a question of the appropriateness of certain technological expressions 

being allowed or left to represent certain aspects of society and excluding other social 

relations. The elernent of exclusion is part of <technology>. 

So how extensive is the concept of <technology> in terms of its position in society, 

and in what capacity does it include other aspccts of society? In other words, thc issuc is 

within Winner"s phrase, far more. What aspects of life are considered here, or should be 

considered? If we only keep social constructivisrn, to the exclusion of sorne form of 
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determinism, then we might have the tendency to shrug a technological effect off as merely 

social-we did this, therefore we can undo it. At least a minimized form of determinism 

would allow us to see the potentially negative, but more importantly the long-tenn affects, 

of a technological decision. To see the long-tenn aspect is important, as many negative 

affects are not seen before the negative effects have taken root, either due to momentum or 

mere ignorance-recall the unforeseeableness of technological change. Behind this element 

of unforeseeableness there are numerous social relations. Causes as social relations, real 

and unreal, are not ali seen; effects are seen. 

So, what are the politics behind certain technological expressions? One way to 

attempt an exhaustive list would be to begin with a specific example. In the construction of 

a bridge, a society can choose a certain design or not and allow it to have political 

implications or not. It is the design which has this political and not the technology. This 

was the case with Robert Moses· bridges which precluded bus traffic in certain parts of 

New York State (MacKinzie & Wajcman, 1999). In this case, it was the specific design 

which contains or not these implications. The concept of <bridge> does not necessarily 

imply certain social relations, but it could if we choose to see that it does. This would be a 

process of dissection or deconstruction whereby the aporía of this particular concept ends 

with the political interests. 

In other cases, such as with nuclear energy, it is the choice of the en tire technology 

which is political and this has nothing to do with the design. This is the case with energy 

production. The final technological form will retlect the particular aspirations of a society, 

or at least the interest of those in power. For instance: 

a given kind of technology is strongly compatible with but does not strictly 

require social and political relationships of a particular stripe. Man y advocates of 

solar energy now hold that technologies of that variety are more compatible with a 
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democratic, egalitarian society than energy systems based on coal, oil and nuclear 

power. .. solar energy accommodates the attempts of individuals and local 

communities to manage their affairs (MacKinzie & Wajcman, 1999, pp. 33-34) 

If a society wants their technologies to promote their democratic foundations, then, perhaps 

they will choose solar energy. This is an example of an intentional social project directed 

toward specific ends thus promoting the kind of society they want. 

Choosing a nuclear power system over solar energy would reflect far different 

politics. By this Winner is also concemed with less direct afflictions to personal liberties. 

'·Basing energy supply around a nuclear technology that requires plutonium may enhance 

pressure for stronger state surveillance to prevent the theft of plutonium, and help erode 

traditional civil libe11ies" (MacKinzie & Wajcman, 1999, p. 5). Nuclear energy is highly 

centralized, requiring a certain social structure, but we also see how this technology is 

socially constructed in that the desire for a police state were socially inspired. A centralized 

state is more powerful. The essence of such a technology is in this desire for a 

concentration of power. Since technological choice is a form of ordering our society, 

Winner is encouraging us to give comparable consideration to technological change as we 

do for legislative acts (Winner, 1999, p. 32). lt is a curious phenomenon, says Winner, that 

in our times people will willingly accommodate themselves to a technological change or 

order while savagely resisting a political change. 

lt is for this reason that we should remain critica! of technology and its fundamental 

inspirations, such as control, burcaucracy, or racism. If we shift these foundations to sorne 

other concepts, then we should have more options in technological production. So, 

Winner's style of detenninism stcms not from within the technology itself. There is no 

agency, per se. The determinism Winner attributes to technology comes from the fact that 

with ce11ain technologies, on purpose or not, come certain social conditions. The issue is 
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about appropriateness in order to counter Technological Somnambulism. If we are 

encouraged to keep the detenninistic tendencies in mind, then we are less at risk to fall 

victim to Technological Somnambulism. Winner' s social constructivism is more of a 

solution than it is an explanation, in my opinion. Winner is saying that we can build 

upwards from the general purpose (values, goals, expectations) then arrive at technological 

expressions which reflect this essential motive-a social project. So, choosing a favourable 

motive first would be a good way to address the negative effects of technological choice. 

Concepts as ideas such as <the customer is always right>, do become technological 

expressions. We need to ask ourselves what kind of world we want to live in then find 

concepts which can give rise to that world. 

Winner, as one in the breach left between technological determinism and the social 

construction of technology, looks at various approaches of technological studies and asks, 

··how well [ do they] help orient our understanding of the place of technology in human 

affairs" (2005, p. 234 ). He outlines the shape and angle of four distinct approaches. 1) A 

cursory understanding of technological change allows one to make general statements on 

the subject, or 2) one can deduce generalities and universalities from specific technological 

applications. 3) One can also become an expert in a certain field ora certain perspective of 

that field. 4) Finally, sorne may go to the places where the technological change in question 

is having an affect. 

Winner reviews the importance of the social constructivists in his article, ··social 

Constructivism: opening the black box and finding it empty". His approach seems to be 

more of an exhaustive one including as man y social elements as possible which would 

consider those aspects that are cxcluded either in analysis or production of the 

technological issue, material, or concept: 
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An important aim of the social constructivist mode of enquiry is to look carefully at 

the inner workings of real technologies and their histories to see what is actually 

taking place [ opening the black box]. lt recommends that rather than employ such 

broad-gauged notions as technological detenninism or technological imperatives, 

scholars need to talk more precisely about the dynamics of technological change. 

Rather than try to explain things through such loosely conceived notions as the 

trajectory of a technical field or technical momentum, we need to look very closely 

at the artifacts and varieties of technical knowledge in question and at the social 

actors whose activities affect their development (2005, p. 234). 

By seeing what knowledge and which social actors are available, we are able to more 

accurately understand the technological result. Actors and actions contribute to the concept 

suggesting that the concept of <technology> is an evolving process within very specific 

social parameters. Exchanging the actors and actions for different ones should result in very 

distinct technological expressions. Varieties of knowledge and the activities ofthe social 

actors are social relations and resources. These varieties of knowledges are objects, in the 

Foucault sense. They are contexts which allow for <technology> and its expressions to 

emerge differently from the contexts based on other values, goals, etc. This phenomenon 

can be analogously understood like pouring liquid into a container which has the shape of a 

Coke bottle versus pouring it into a rubber balloon. Each shape of the container constitutes 

a different set of social relations and their corresponding values, perspectives, goals and 

expectations. 

Winner praises the social constructivists for attempting to open the black box since 

writers in the social scienccs and humanitics otten ncglect ··any comprehcnsivc account of 

their structures, workings, and social origins"' (2005, p. 235). The Sociology of Scientific 

Knowledge (SSK), with H.M. Collins as its principie advocate, tends to place technology 
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under science as a secondary importance. In addition, technology studies have been 

considered "intellectual slumming" compared to science or that science is the discovery of 

truth while technology is merely the application of truth. Many writers, among them Trevor 

Pinch and Wiebe Bijker have preferred to wait for a more realistic model of science and 

technology. 

SSK is a more realistic model than its analytical predecessor-the sociology of 

science. From the sociology of science one appreciates that there is no official standard of 

judgment; rather, ··one assumes that scientific disputes are settled not through access to a 

firmer grasp upon objective reality, but through processes in which knowledge is socially 

constructed. Thus, 'truth' can be seen to emerge through a variety of social activities in 

which different social groups contend to establish their knowledge claims'' (Winner, 2005, 

p. 235), but the conditions which promote a variety of social activities need to be 

encouraged and rewarded by way of a project. These conditions are social contexts which 

act upon technology. 

Such a project could use the idea of a flexible <knowledge> as its essential 

foundation. Knowledge is not an exhaustive term; it requires digging into the social 

components which make it happen. Knowledge emerges based on the contact of these 

social groups among each other and with the technological expressions. Here, contact needs 

to be understood for its conceptual connotations. Contact is a simple word for the meeting 

of social relations where the contact is a catalyst for knowledge production. Knowledge is 

the result of production, not reception; so an element of production inserted to our concept 

of <technology> would make the concept much more conducive to creativity and 

innovation, retlecting in corresponding technological expressions. If there wcre more 

social relations included within this contact/production process, then the technological 

expressions would retlect this diversity; diversity is a prerequisite to <technology> 
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especially as there should be a diversity of needs given the ever growing complexity of the 

human condition. This would be a project based on the cultivation of a variety of social 

relations. 

How can we cultivate social relations? Social relations can surface through 

retrospection or from reevaluating the social groups involved. Once applied to the study of 

technology, writers use what is known as interpretive flexibility whereby relevant social 

groups can interpret technology and meaning in widely different ways. For example, .. in 

their study of the development of the modem bicycle in the nineteenth century, Trevor 

Pinch and Wiebe Bijker draw a map of a wide variety of social groups who had different 

needs for a two-wheeled, human powered vehicle" (Winner, 2005, p. 236). For some 

groups, the bicycle should symbolize safety, while for others it should represent the macho

culture of racing. 

These days, especially here in Mexico City, the bicycle has come to representa 

political vehicle as it is emblematic of environmental issues oran altemative conceived to 

battle traffic. Within each of the aforementioned goals, there are different sets of social 

relations. It goes without saying that interpretive flexibility is the result of at least sorne 

degree of critica) reflection, and to what degree is up to the particular social project. 

Social constructivism is by no means a unified approach to the study of technology. 

In fact, for a particular group of writers the distinction between what is technology and 

society has broken down completely. For Michel Callon and Bruno Latour, "the modern 

world is composed of actor-networks in which the significant social actors include both 

living persons and non living technological entities" (Winner, 2005, p. 235). Despite the 

variety of approachcs within it, social constructivism is consistent in that case studics are its 

primary subject of analysis. At the very least, this provides one with a ready-madc 

framework (the actual artifact and most related social groups) for the understanding of 
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technological change. "'Research results usually indicate that technological innovation is a 

rnulti centered, cornplex process, not the uní-linear progression depicted in rnany earlier 

writings ... Social constructivist interpretations of technology ernphasize contingency and 

choice rather than forces of necessity in the history oftechnology" (p. 236). Uncovering the 

rnany centers involved would expand our understanding of <technology>. With 

technological determinism it was history and its trajectory into a future with identifiable 

parameters, and with the social constructivists it is about histories; but the number of 

histories and social relations included in the equation is correlative to the arnount of space 

for critica! reflection. 

The social constructivists are quick to point out their supremacy over thcir 

predecessors, narnely Marx, Mumford, Heidegger, and Ellul; but Winner asks if social 

constructivism is actually an improvement. The social constructivists maintain a narrow 

approach to technology in that there is ·'almost a total disregard for the social consequences 

of technical choice". The social constructivists show 1,1·hy certain groups prevail, but they 

don 't show the consequences of prevailing. '"What the introduction of new artifacts has 

done for people's sense of self, for the texture ofhuman communities, for qualities of 

everyday living, and for the broader distribution of power in society-these are not matters 

of explicit concem"". Winner states that the reasons for studying the origins and not the 

consequences are because this has already been done by previous generations. Also, the 

idea of studying the origins is an angle left over from science whose focus is on the final 

causes of phenornenon (2005, p. 23 7). The idea ofrejecting the value of previous 

approaches to the issue of technological change seems to reflect our faith in tcchnological 

progrcss at any price. Also it shows that thcre is a srnall clcrnent ofrebclling against one·s 

parcnts. Ncvertheless we should not be influcnced by the tendencies to follow ine11ia orto 

feel like there should be a pendulum between epistemologies. Epistemologics should not 
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spawn other epistemologies; they are apples and oranges. We Iive in a pluralistic world and 

the components of this pluralism should compliment one another. 

Social Constructivism also rings of political pluralism. Who can say what the 

relevant social groups are? "What about groups which have no voice but which 

nevertheless will be affected by the results of technological change?" There are groups that 

have been suppressed and deliberately excluded (Winner, 2005, p. 238). Group is an open 

term which can include actors, humans, non humans, variables, etc. This is especially the 

case when we isolate the group in various time contexts. 

By nature, social constructivism is circular in its approach to the relationship 

between technology and society. "The corresponding problem for social constructivism is 

that its ways of modeling the relationship between social interests and technological 

innovation will conceal as much as they revea!" (2005, p. 238). The social constructivists 

avoid the grand theories or the ·'great man'' theories which tend to lead us to a 

predetermined now, but their choice of interest groups is the same approach. Winner' s next 

point of dispute with the constructivists is "that it disregards the possibility that there may 

be dynamics evident in technological change behind those revealed by studying the 

immediate needs, interests, problems and solutions of specific groups and social actors·' (p. 

238). In looking at the consequences, there are far more that are not even counted as 

technological. In fact, their effects are not in that realm. They are contingency effects in as 

far as technology can erode traditional boundaries of human existence. Winner feels that 

opening up the conceptual framework of technology to include such effects would enhance 

our understanding of <technology>, resulting in more options in technological production. 

Ccrtainly consequence and possible solutions are justas mucha part of <technology> as 

the special interests involved in the construction of the technological expressions. 
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While maintaining an epistemic that is concerned with the realm of the immediate, 

the Social Constructivists ignore the "basic conditions that underlie the busy social 

activities of technology-making" (Winner, 2005, p. 238). Often these are causes which are 

subtle and not tangible, but knowledge of them would provide one with insight as to the 

why of social constructivism. For example, the Marxists refer to the phenomenon of social 

class and how this fundamental condition affects the structural relationships and therefore 

"'economic institutions, government policies and technological choice" (p. 238). lt might 

seem obvious that institutions would adapt themselves to a certain technological 

expression-an appeasement of technology. "Other thinkers have pointed to a basic 

metaphysical disposition that establishes the split between human beings and nature and the 

attitude of mastery and domination that characterizes modem technics .... Others still have 

pointed to the fonn of underdemensioned rationality that plays itself out in all technological 

projects"(p. 238). Here, Winner is referring to social conditions that are logically related to 

technological change-effects that are predicted, wanted, unwanted and unforeseen. The 

types of changes are myriad, but Winner also seems to be alluding to different technologies, 

not ones based on a limited rationality, that could emerge if social relations were so that 

there a de-emphasis on the mere immediate origins of technological choice which is an 

exercise in complexifying the rationale between cause and effect. To say that the effects 

could be interpreted to be detenninistic is not to say that they were not socially constructed. 

Again one school of thought can compliment another, and rationality, even, can be seen as 

a concept which is both socially constructed and detenninistic. A rational approach is 

deterministic in that it provides boundaries for action, and the boundaries are not universal. 

How can rationality be sufficiently expanded to include as many aspects as possible 

in its construction so as to legitimize the social actors? Winner·s problem with the 

constructivists is that they disregard the autonomy of technology as a notion of detenninism 
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when in fact elements of the social constructivist school are deterministic. "As people 

pursue their interests, socially constructing technologies that succeed at sorne leve] of 

practice, they sometimes undermine what are or ought to be key concems at another level''. 

In other words, this type of approach is a form of negative determinism-the use of one 

approach, excludes the use of others. Looking at the issues at man y levels, and not just at 

that of the "evidence of social activities most clearly connected to technological change," 

would revea] the ·'deeper cultural, intellectual or economic origins of social choices about 

technology or deeper issues surrounding these choices .. (2005, p. 239). For example, sorne 

wonderful devices in communication have corrupted ideas of traditional community. It is 

with this kind of effects that technology appears to have autonomous qualities. Essentially 

Winner is trying to expand the issue of teclmological choice which is included in the 

concept <technology>. But what marks the difference between social constructivism and 

detenninism is that in the former, choice of technologies has conceptual ramifications and 

with the latter it is the actual technology which accomplishes the same. 

Winner's final point of departure with the social constructivists is the "apparent 

disdain for anything resembling an evaluative stance, or any particular moral or political 

principies, that rnight help people judge the possibilities that technologies present" (2005, 

p. 239). Seeing why sorne groups value certain aspects is valid, according to Winner, up to 

a point. For exarnple, social consensus, if at all achievable, would be one area that the 

epistemology of social constructivism could take advantage of. There would be numerous 

social relations to be evaluated, especially in "circumstances in which there are serious 

disagreements about the design or use of an artifact or technological system" (p. 239). It 

would secrn to be casy to include such debates and valuc controvcrsies within our dialogue 

with tcchnology, and Winner is hoping to recuperate thcsc issues within technological 

change as a component of <technology>. 
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Not including all the social relations involved is one way to debilitate social 

constructivism as a form of analysis, but the social constructivists also have a tendency to 

reduce the issue, making it seem more simplistic than it actually is; so it is important not to 

confuse reduction with exclusion. In between these two concepts is the idea of neutrality. 

Dueto the tendency for social constructivists to model themselves on the sociology of 

science, they attribute neutrality to technology. "Extrapolating to technology, social 

constructivists choose to remain agnostic as regards the ultimate good or ill attached to 

particular technical accomplishments" (Winner, 2005, p. 239). But in analysis, on the other 

hand, neutrality might not be the best approach especially when one is trying to uncover 

social relations. 

Social constructivism is a descriptive approach without going into debates about the 

place technology occupies in human affairs. "There is, similarly, no willingness to examine 

the underlying pattems that characterize the quality of life in modem technological 

societies" (Winner, 2005, p. 240). There are no arguments about right and wrong ot~ let's 

say, social choices in weaponry. Winner is asking us to examine the social relations which 

give rise to certain technologies. He would not do this unless it were possible to change the 

development and trajectory of technological expressions. Otherwise, he would ask us 

simply to accept them. Taking a closer look at the characteristics which contribute to our 

quality of life would be a way to challenge <technology>. Technology per se has the 

advantage of being attached to progress, instrumental reason, control, efficiency, etc. Ali of 

thcse concepts are conventions which are socially created. For this reason technology 

eludes criticism. lt is for this reason that society and technology cannot be compared; they 

must be understood in conjunction. Thc one is not thc modcl for the other. Nevertheless, 

experimenting with theoretical approaches should divcrsify the result. 

556 



Critics of Winner, Steven Woolgar among them, stop short of advocating social 

constructivism. Instead they propose the analysis to start from the idea of technological 

flexibility, meaning that something can always be interpreted in another way. Woolgar 

takes issue with Winner's argument that certain technologies are intentionally loaded to 

provoke specific results-the politics of artifacts. Woolgar, on the other hand, points to 

interpretive flexibility. Winner feels that this is postmodem mumbo jumbo. Interpretive 

flexibility does not encourage us to take a stand. There is a hyper relativity, postmodernism, 

to social constructivism which prevents it from providing a --solid, systematic standpoint or 

core of moral concems from which to criticize or oppose any particular pattem of technical 

development. Neither does it show any desire to move beyond elaborate descriptions, 

interpretations, and explanations of what ought to be done·· (Winner, 2005, p. 241 ). Fine, 

something may have interpretive flexibility, but allowing the effects of a technological 

expression to go too far by not incorporating an analysis of these effects obviates doing 

anything about it. An investigation built on randomness or the chance interpretations of a 

society would be difficult to carry out. 

The social constructivists, according to Winner, show what is in the box; but they 

cannot provide a foundation for what it means or its larger significance. Constructivism 

does, at least, show us that choices are available, however, without any '"inclination to reach 

further, to fashion conceptual links to the larger questions about technology and the human 

condition that have engaged social and política! thinkers throughout the nineteenth and 

twentieth centuries .. (2005, p. 242). This is the motive of the technological deterrninists. 

Keeping in mind a critica! attitude towards technological change, at ali levels of its effects, 

will help pcoplc judgc thc possibilitics of tcchnological changc, according to Winner. The 

tcchnological detcrminists want to deal with, .. how to come to terms with ways in which 

our technology-centered world might be reconstructed ... that what is needed is a process of 
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redirecting of technological systems and projects in ways inspired by democratic and 

ecological principies" (p. 242). 

lt is almost as if we need a healthy school of determinism in order to direct technological 

production or evento uncover the social relations that could help alter technological 

expressions. In this sense, Winner is a hopeful constructivist. He hopes that one day our 

artifacts will reflect democratic and ecological principies which would have to emerge from 

the host society of the technology. Winner propases to: 1) shift our inspirations ( conceptual 

background) for <technology> to include more social resources; and 2) include more moral 

and poli ti cal issues. Both of these would serve to expand the concept of <technology>. 

Being politically active against technological choice is Winner's game-a social project. 

F. <Technology> as the manifestations of social groups and power struggles 

Trevor Pinch and Wiebe Bijker, unlike Winner, are unmistakably social 

constructivists; and in stead of technology being the result of poli ti cal interests per se, they 

"argue that social, or interest, groups define and give meaning to artifacts. In defining them, 

the social groups determine the designs of artifacts" (Hughes, 1996, p. 103 ). Meaning 

requires an abundance of interpretational participation, and to collect as much as possible of 

this would be to expand the concept <technology>. Otherwise, it is just meaning as such. 

Knowledge is nota representation of scientific truth; rather, it is socially constructed 

and that explanations come from the social and not the natural realm. What are their 

justifications for this? In general, they maintain that science and technology are equally 

important epistemologically. Their approach, SCOT (the social construction of technology), 

is largely the result of a maturation of the idea that technology is path dependen t. The key 

to undcrstanding this is that thc path is pavcd by particular societies and the paths are not 

the same between societies, meaning that certain forms of technologies will emerge 

depending on their path. This is to say that a different path would give rise to a different 
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form of the same technology. Path dependent technologies are the forerunner to their idea 

of interpretive tlexibility (MacKinzie & Wajcman, 1999). Technology is a response to 

need, and needs vary depending on the social conditions; therefore, interpretive tlexibility 

is an appropriate manner to analyze the relationship between technology and society. 

Science, being an objective body, is not adequate in this regard. Interpretive tlexibility 

exposes distinct social relations that are based on the circumstances behind a particular 

group's interpretation of a technological expression. lnterpretive tlexibility draws much 

more from technology than it <loes from science as the former is much closer linked with 

need while the latter is linked to objective truth. 

The difference between science and technology lies in the process of truth 

discovery versus truth application respectively; however, there is sorne research that shows 

how scientific research is a direct result of technological application. Also, much of 

technological growth comes from mission oriented projects and not scientific research. 

Rather than supremacy, Pinch and Bijker advocate interdependence between science and 

technology. "Scientists and technologists can be regarded as constructing their respective 

bodies of knowledge and techniques with each drawing on the resources of the other when 

and where such resources can be profitable exploited" (2005, p. 223 ). In order to avo id the 

black box, Pinch and Bijker open it and explain scientific knowledge as a body of 

knowledge constructed through the many social relations as well as their corresponding 

systems of expectations and perspectives. 

Within technology studies there are three subdivisions: innovation, history and 

sociology studies. Each of these has analytical limitations. The first is lacking in that it fails 

to take into account thc contcnt of tcchnological innovations which results in simple linear 

models to describe the process of innovation. The drawback of the historians · approach is 

that they often rely on the succcsses, thus omitting largely ignored perspectives and 
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technologies which failed on a basis of taste, let's say. For sociology technological success 

is either explained by paradigms or they are simply socially constructed without going into 

details. Sociology studies are about what explains whereas it should be about what ought to 

be explained. To unify the technology studies there is either the EPOR (the Empirical 

Program of Relativism) or the SCOT (Social Construction of Technology) programs. 

The EPOR is constructed to explain the social construction of the hard sciences. 

''The EPOR represents a continuing effort by sociologists to understand the content of the 

natural sciences in terms of social construction'' (Pinch & Bijker, 2005, p. 226). There are 

three stages of scientific findings. The first stage, scientific discoveries are described with 

interpretive flexibility where there is more than one interpretation of the scientific object. 

This shitls when there is a consensus as to the truth. Finally, the third stage analyzes and 

relates the closure mechanisms to the social-cultural milieu. But they all, in one way or 

another, focus attention on the development of the artifact. 

In the SCOT program ''the developmental process of a technological artifact is 

described asan altemation of variation and selection. This results in a multidirectional 

model, in contrast with the linear models used explicitly in many innovation studies and 

implicitly in much history of technology". The SCOT program is a path connecting 

technology to the larger socio-political view. Since technology and science are 

interdependent, it is hard to prioritize one or the other. Pinch and Bijker go for an integrated 

approach of both where one can benefit from the other (2005, p. 227). In any event, they 

only look at the that and not the results ofthat in terms of the effects that the accompanying 

values would bring to the society. 

To demonstratc the analytic value of each, they choose a bicycle. Sorne designs 

were the result of safety, others of speed, and still others for fashion. The perspective of the 

Social Constructivists tcnds to focus on the artifact, and advocates of this school argue that 
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technology is neutral and that its social environment enjoys credit for technology's design 

and use. In other words, its meaning, form and use are socially constructed. Trevor Pinch 

and Wiebe Bijker argue that the final result of a particular technology is the result of 

technical and social negotiation and competition. In other words, "what is needed is an 

understanding of technology from inside, both as a body of knowledge and as a social 

system" (2005, p. 21 ). This is certainly a way to expand the concept to facilitate a dialogue 

with technology, but it is insufficient if one <loes not take into consideration the contingent 

effects of having one set of values to the exclusion of others. <Technology> as a body of 

knowledge and a social system is a very liberal point of departure when attempting to 

reconstruct said concept. 

In their terms, a social system is conceived asan entity that allows for competition 

between relevant social groups for the final technological result. So the social system has 

the potential to connect multiple parts of the same cultural milieu within one technology 

and concept of <technology>. This is seen in the final result of the bicycle where we have 

the one result coming only after much negotiation among many distinct social groups. lt 

can be seen like a process of tria! and error (Pinch & Bijker, 2005). In this sense, 

technology and society are treated as a seamless web whereby components of each are 

subtly intertwined. Technologies are treated as systems oras entities which answer or adapt 

to such social variables as individual and group choices (Pinch, 1996). These systems seem 

to have the appearance of sorne of the characteristics that we apply to technological 

detenninism. 

A seamless web implies that any given factor could have a dominant influence on 

thc ultima te outcome of tcchnological choice. David Bloor"s sociology of tcchnology 

comes from thc logic that if science can be socially constructed then so can too technology. 

Pinch and Bijker, as well as Thomas Hughes, developed their approached based on Bloor"s 
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symmetry-that is facts are equally socially, psychologically, and materially shaped. Their 

approach sheds light on the manner by which technology operates on a system wide level. 

The social constructivists are, ''groups of scholars who share a commitment not just to the 

social shaping of technology but, more specifically, to a vision in which technology and 

society are treated as part and parcel of a single unified inquiry" (Fox, 1996, p. 4 ). This has 

been criticized as historians sensitive to sorne social groups are considered while others are 

not. So sorne analysts have proposed a further extension of the SCOT program. An 

epistemology, like technological determinism, is much better suited for studies where the 

target for analysis is characterized as a unified inquiry, a global context so to speak. This is 

so since technological determinism deals in terms of narratives at a scale of a civilization. 

Social constructivism, it would seem, is much more appropriate for individualized 

investigations dealing with the emergence or closure of a particular technological 

express1on. 

Nevertheless, social constructivism could be considered an ideal attempt at 

uncovering as man y of the social relations as possible in arder to understand the reasons 

behind technological expression. Within the seamless web, there are countless factors for 

consideration when constructing a technological expression. For example, this approach 

would include social factors leading up the production of an artifact as well as an extreme 

version that would extend SCOT's scope to include every detail of technology, evento 

criterion of if the thing might be working or not (Fox, 1996). This can be seen in Donald 

MacKinzie"s book Jnventing Accuracy, where hedida study of the accuracy of the Patriot 

Missile during the first Gulf War. He concluded that through a social lens, for example, the 

effcctivcncss ofthe Patriot Missile was impossiblc to asccrtain (Fox, 1996), indicating that 

there were many more factors than was originally thought which made certainty a pipe 
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dream. Nevertheless, extending SCOT to every detail of the content oftechnology is a 

project with good, liberal intentions. 

G. Technological system as a seamless web 

Thomas Hughes approaches technological change from the notion of a system of 

technical and social factors. He embeds technology firmly within society, and he 

characterizes this relationship as the interconnectedness of di verse elements in the 

technological system. AII elements are given sorne degree of importance-even if they 

appear to contribute to the detriment of the technology. For instance, "on this model, an 

element that lags behind or gets out of step with the others in the system (a reverse salient) 

which prevents the whole system from advancing and demand special attention before 

further development can continue'" (Fox, 1996, p. 5). Hughes· approach is characterized as 

extensive and complex. The complexity which Hughes describes as crucial to Thomas 

Edison·s development of the electric light system is seem through, '·the technical elements, 

such as generators and cables, and (no less importantly) the financia!, política! and 

demographic circumstances in the various contexts in which the invention was exploited" 

(p. 5). Edison's secret was the integration of as many systems in order to secure a smooth 

execution of his invention. He was, in a sense, laying the groundwork for his invention by 

using the ground itself. The ground is the big picture with multiple social actors, factors, 

etc. (social relations). The ground is an analogy to the seamless web of factors potentially 

influencing technological choice. 

As the world is becoming more influenced by technology, it serves well to look at a 

specific example of how a variety of components and institutions can come under the 

influence of technological values. The deterministic element oftechnology comes to the 

fore in tenns of the dominating structure of a technological system or in its need for the 

unitication of many social factors, even though the fom1 ofthe social factors is socially 

563 



determined. Thomas Hughes' investigation of Edison's Electric Light System is indicative 

of such complexity. The system is unified in tenns of its available resources from a 

particular society and one in terms of the inventor's drive to unify them under one goal. 

The complexity of such systems has grown inordinately over the last hundred 

years and continues to do so. Indeed it may well be that complexity has become, 

in Hughes's words, a defining characteristic of our whole post-modern world; in 

technology, as he argues, the complexity calls urgently for ever more effective 

forms of management, often "organization-transcending" fonns such as the 

interdisciplinary committees that were used during and immediately after the 

Second World War to coordinate the academic, industrial and military facets of 

the United States' atomic weapons and air defense systems (Fox, 1996, pp. 5-6). 

Our post modem world, according to Hughes, is extremely diverse, and its maintenance 

requires creativity. The fact that Hughes mentions ''complexity, interdisciplinary and 

organization-transcending", when describing our post modern world, suggests a need for. 
., 

·-: 

di verse contact of social relations whereby <perspective> is a premium. 

The goal of a system is not to be confounded by the construction of the artifact. 

Problems, or obstacles to production, are not considered opportunities. They are simply 
• .f .. 

detours. In other words, how an artifact is constructed is arbitrary. What becomes importjarifJ J' 
1 ,-· 

is the completion of the artifact or technological expression or its level of success withi)-... --· 

socially detennined conventions. Recall that the social constructivists focused on: 1) the 

artifact's final form; 2) the negotiation behind its design; and 3) its actual meaning in tenns 

of what certain social groups consider to be the standards for an object's success (Pinch, 

1996). Seeing technology as a compilation of social componcnts can actually be a 

limitation to the concept of technology in that <technology> is a concept that is totally 

dependent on social factors which can be arbitrarily applied. Hughes argues that the way a 
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society is organized and its overall details affect its pattern of costs, and thus the nature of 

technological change within itas seen in Edison's Electric Light System (Fox, 1996, p. 5). 

In other words, ··a problem is defined as such only when there is a social group for which it 

constitutes a problem" (Pinch, 2005, p. 30). Therefore, according to Hughes, the 

ontological properties of an artifact or the absence of appropriate properties can indicate a 

limit to the concept of <technology>. Could we not import the perspective of social groups 

in arder to generate problems thereby expanding the concept of <technology>? Y es, and to 

see the system as a seamless web instead of a structure that is loyal to a fixed operating 

mechanism encourages the subject to expand the concept by a simple form of aggregating 

perspectives on the issue. 

Thomas Hughes investigated the presence of a technological system embedded 

within the many social factors which intluenced the evolution of the final technological 

outcome. He argued that the Edison Electric Light S ystem was the result of man y factors 

apart from technical considerations. As technology exists within other systemic 

organizations, they have the power to determine the final result of that technology. 

According to Hughes, "'a technological system like an electric light and power network is 

never merely technical; its real-world functioning has technical, economic, organizational, 

political, and even cultural aspects" (1999, p. 24). This is the seamless web. 

Hughes has no desire to take away from the inventors whom he writes about; but 

his work demonstrates that invention is not a matter of a sudden flash of 

inspiration from which a new device emerges 'ready made'. Largely it is a 

matter of the minute and painstaking modification of existing technology. It is a 

creative and imaginative process, but that imagination lies, above ali, in seeing 

ways in which existing devices can be improved, and in extending the scope of 
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techniques successful in one area into new areas (MacKinzie & Wajcman, 1999, 

p. 8). 

In this sense, Hughes's style of constructivism begins with the idea that technology shapes 

the technology, meaning that the intricacies of the technology and its practica! relationship 

to the social environment determine the path of development. Around the vortex of social 

relations created by the technology, on the other hand, are numerous perspectives that are 

within the seamless web which could serve to broaden the range of <technology>. Toda y 

we might think of these perspectives as think tanks. A long as there is an incentive, through 

a social project, these points of view will be encouraged in the path of development in a 

technological expression. 

The path of developrnent per se is not as complex or even impo1iant as the 

inbJTedient of interconnectedness required for the production of this particular technological 

expression. So, let's look at the origins ofthe social unification needed to produce the 

electric light system. Together Thornas Edison, Samuel Insull, and S.Z. Mitchell developed 

regional power systerns and what united the various components in their common endeavor 

was the entrepreneurship of some of the individual players. The main problem that they 

faced was integrating the diverse systems needed to make it happen. These three men 

overcame their respective roles (inventor, manager, and financer) in order to conceptualize 

the problem as one big problern rather than rnany small ones. '·Their strong concepts 

resulted from the need to find organizing principies powerful enough to integrate and give 

purposeful direction to diverse factors and components"' (Hughes, 1999, p. 51 ). These 

organizing principies carne frorn Edison's original vision which emerged long before the 

material components existed such as the gencrator or incandcscent lamp. Within his 

concept, Edison integrated men and material s ... Edison ·s systematic approach ignored 

disciplinary boundaries; today we would say that he was problern, not discipline, oriented'" 
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(p. 53). A problem is constructed of a number of arbitrarily recognized elements. To choose 

elements is to expand the concept of <technology> in that innovative issues are raised with 

the recognition of a problem. 

The problem is another face ofthe unifying goal or it is the social manifestation of a 

set of social relations with a novel vision on the issue. The aporia of <technology> could be 

thought of as an entity which is goal oriented, without too much focus on the empirical 

vicissitudes that popped up during production. <Technology> begins with a problem, 

problems, or what someone considers a problem, but the concept would also have to be 

sufficiently adaptable in order to account for the various needs and social relations of 

different societies. <Technology> is that which makes us human. lt is the outward face of 

humanity, and it is our interface with the other. <Technology> is almost naturally flexible 

in order to be able to serve as the faces of the vast well ofhuman experience. 

Incorporated within the problem of the Electric Light System there was an 

association of di verse individuals with specific talents. '"The availability of these varied 

talents helps explain the encompassing character of Edison' s concept of a system. 

Furthermore, they were supported by a broad array of expensive machine tools, chemical 

apparatus, library resources, scientific instruments, and electrical equipment in the Menlo 

Park laboratory complex" (Hughes, 1999, p. 54). In addition to the diverse characteristics 

of such a system there was a technological cohesion across man y fields. For instance, 

··Edison could not conceive oftechnology apart from the economics of it .... Edison was 

clearly thinking within the concept of a capitalist system·· (p. 56). Such meta-thinking is a 

way to not get bogged down by empirical obstacles. <Technology> is the problem as well 

as thc conjunction of contextual obstacles, and within the problem are thc numerous social 

relations involved in its resolution. 
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For Edison, the development of one technology led to the development of another. 

In this sense it was one technology determining another. For instance, ··after the 

characteristics of the lamp were established, then the problem of generator design was 

generally defined" (Hughes, 1999, p. 60). But this type of constructivism is the result more 

of Edison's genius of being able to define the problem. ''To define the problem is to take 

the major step toward its solution" (p. 60), and fully defining the problem requires as many 

perspectives and social relations as possible which mayor may not be within the same 

technological paradigm, like efficiency for instance. 

A paradigm based on a problem whereby the idea of the technological expression 

acts like a symphony conductor suggests specific applications that are inspired by 

technologies. This is fitting to describe Edison "s electric light system in the sense that the 

solution of one technological problem determines the form of another. '"Edison, as Hughes 

shows, designed the light-bulb not as an isolated device but as part of a system of electricity 

generation and distribution, and the needs of the system are clearly to be seen in the design 

of the bulb" (MacKinzie & Wajcman, 1999, p. 11 ). A problem paradigrn is a way to guide 

the solutions to be efficiently applied to addressing the needs of certain social relations. 

Problems don't have to be real; they could be imaginary or simply possible. 

A problem is also at the crossroads of a seamless web. Intersections on the seamless 

web are arbitrarily chosen for epistemic purposes. They are also the result of arbitrary 

social conditions. In any event, the awareness of these perspectives expands the concept of 

technology. 

H. Radical Constructivism 

This would be the expansion of SCOT to include more factors ( epistemological, 

political, and social). As was mentioned earlier, there has been the idea to expand the 

SCOT program orto bring all programs up to speed so as to include more factors including 
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the effects of technological choice. Pinch, Bijker, and Hughes promote a combination of the 

SCOT and EPOR approaches. Trevor Pinch reviews the SCOT program. He says that: 

in its mild fonn, social constructivism is simply equated with science and 

technology having social components: the science and technology we get has in 

sorne sense been influenced or shaped by such social components ... The 

technologies they examine are said to be socially constructed in the sense that 

consumer groups, political interests, and the like ali played a role in determining 

the final fonn which the technology took (Pinch, 1996, p. 19). 

The radical version, on the other hand, is concerned with the effect of social processes on 

the content of technology. 

What it means for a technology to be deemed as working, for example. This 

version which draws heavily upon work in the sociology of science, claims that 

the meaning of the technology, including facts about its working ... are 

themselves social constructs. This latter view is opposed to any conception of 

technological detenninism which posits technology developing under its own 

logic (p. 20). 

So, how can we ever know if a technological expression is working unless we make a great 

effort to gather an enonnous collection of perspectives and social relations? Put in such 

tenns, there will always be a dearth of viewpoints. "A good example is Dona Id 

MacKinzie's study of the development of ballistic missile technology (mentioned briefly 

above). MacKinzie shows that in the testing of such missiles there were competing 

definitions of what missile accuracy meant' · (p. 20). Behind judgment and standards, on the 

accuracy of a technology for example, is a system of norms which in turn influencccl thc 

meaning ofthc effectiveness of the missile. <Effective> is limited by perspective, but it 
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could also be enhanced and expanded; and the same type of exercise could be done to 

<technology>. 

So, what is new about the social construction of technology? Pinch says that the 

mild approach is nothing new; however, the radical approach "points to technology being 

through and through social," (1996, p. 22), where even success is a debatable issue. The 

radical agenda has one pervasive agenda throughout its man y schools: the idea of a 

seamless web of social, political, and economical elements that work to influence the 

outcome of the technological artifact. Within this fabric, artifacts play a prominent role in 

the development of the analysis, and "the particular way in which society is conceptualized 

and linked to artifacts is via the notion of relevant social groups ... The key element is that 

such groups share a meaning of the ai1ifact-meaning which can then be used to explain 

particular developmental paths which the artifact takes" (p. 23-24). In this sense, the 

analysis becomes more of society through technology. In fact, ··following the 

developmental process in this way, it was possible to see growing and diminishing degrees 

of stabilization of different artifacts" (p. 24), so that stabilization or closure is seen as a long 

and complex process. Within the process of stabilization we see interpretive flexibility 

whereby radically different interpretations surface depending on the meaning that each 

social group attaches to it. 

This, however, does not mention the marketability of the artifact as a factor which is 

a much more complex aspect as well as potentially detenninistic. For instance, in looking at 

the bicycle"s design development, how is one to clearly judge the difference in 

interpretations. There is not much in the way of objectivity. Meaning requires social 

participation. <Technology>, thcn, contains a strong elcment of evolution as thc rclcvant 

social groups are acknowledged while others are not throughout the process of stabilization. 

Without relevant social groups, we cannot really comprehend the value of certain concepts. 
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For example, given that efficiency is just as important in design and production as it is in 

use, how is speed more efficient than safety? If two different social groups can disagree on 

the meaning of <success>, then could we not instill a project whereby we choose a social 

group to be used as a model for technological expressions? 

The question raised above is partly answered by shifting the problem away from the 

social groups and making it more objective by beginning with a design problem per se, like 

vibration which incorporates both speed and safety. 'The redefinition of the problem from 

vibration to speed is an example of what Pin ch and Bijker called closure mechanism .. 

(Pinch, 1996, p. 25), which explains how a certain artifact is socially successful. The 

closure mechanism is closely related to Bijker's contribution to the SCOT program, the 

technological frame, which is .. likc a frame of meaning associated with a patiicular 

technology which is shared between severa! social groups and which further guides and 

shapes the development of artifacts"' (p. 26). Meaning is expanded and diversified once the 

social actors with which it is in contact are multiplied. If meaning expands, then so does 

<technology>. 

For the most part, success is not an objective concept and the SCOT analysis of an 

artifact goes well beyond the design and use of the technology. SCOT incorporates the 

workability of an arti fact. In a sense, this is establishing technology as the measure of the 

society and its distinct social groups; the ensuing technological expression is often the 

result of a competition, especially if one lives in a society where one ofthe foundational 

ideals is <competition>. A prime example of this is seen through the disaster of the space 

shuttle Challenger. .. At a teleconference preceding the fatal launch decision, sorne critics 

argued that 0-ring test data could not be extrapolatcd to thc low tcmpcraturcs of launch 

expected later that night. NASA managers, on the other hand, argued that such an 

extrapolation was perfectly valid" (Pinch, 1996, p. 26). The point is that someone·s expert 
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opinion was taken over another, and behind this negotiation of social relations is a system 

where certain values, qualities, and characteristics are favorably perceived; and the expert is 

able to exploit them to anive at a consensus. A better approach would be able to show hott· 

the technical workings of a system or technology are embedded in social choices and 

negotiations and not just that they are; however, the point remains that certain social 

relations are excluded, and social constructivism reveals this lost potential which could be 

used to expand <technology> and its corresponding technological expressions. 

Another criticism to SCOT is that it is jargon ridden, and a narrative history that is 

sensitive to social actors might be better suited to the social intricacies of modern times. 

Superimposing conceptual analysis over empirical studies is difficult, but "the best 

analyses, such as MacKinzie·s recent book Inventing Accuracy, show convincingly how 

concepts and empirical study mesh together" (Pinch, 1996, p. 28). As to the jargon, Pinch 

admits that this is difficult to overcome, but any approach should constantly be looking to 

express itself in a way that represents critica! reflection. It could be argued that "jargon .. is 

thought provoking as long as we are encouraged to criticize which could be done through a 

social project. 

SCOT has also been criticized for being too formulaic, and it has been said that 

interpretive flexibility should have more of a place in the program. This is not to imply that 

it is too simplistic but that it does "not offer any analytical tools for studying technology 

can result in naively unsatisfactory results" (Pinch, 1996, p. 29). In addition, SCOT has 

been criticized for focusing too much on the design of an artifact, and Pinch is generally in 

agreement. ··what was missing was a sense of how and in what circumstances a technology 

could be modificd, pm1icularly as it was taken up by differcnt social groups" (p. 30). Pinch 

inserts interpretive flexibility in arder to explain how an artifact could be modified due to 

its varied interpretations. For example, Pinch highlights the early uses that Americans put 
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to the car as it was introduced to US society. Depending on by whom, when and where the 

car is being used, it will have different meanings. For instance, "rather than the car being 

used sol el y as a source of transport, a new meaning is being added in terms of the car being 

used as a standing source of power" (p. 30). This refers to the use of the car battery to 

power other machines. So in this way, interpretive flexibility allows analytical room for 

further development even from the car developers' point of view who, for example, began 

to manufacture devices to be attached to cars to be used as sources of power. In addition, 

interpretive flexibility is conducive for far more subtle interpretations such as the car as 

identity, fashion, or even as a hotel. The car is a majar manifestation of one's idcntity, so to 

speak. Interpretive flexibility, however, requires social relations, perhaps much more than 

any other phenomenon regarding the social construction of an artifact. 

A fourth criticism of SCOT is that it ignores power relations. This seems to be true 

as a power structure serves in the development and adaptation of the artifact. A fann has a 

natural hierarchy whereby each member has a corresponding role, for example the father 

would be in charge of the manual and technical labor while the mother would focus on 

domestic chores. The former would produce while the latter would offer labor characterized 

as support: cleaning, cooking, etc. 

Pinch writes that farm men saw themselves as those who could fix anything 

including the car. For instance, the man might jack up the car while the woman operates the 

washing machine that has been attached to its motor. This is a further attempt to show how 

technical operations can be socially constructed. The car reinforced gender relations; so, 

whereas there is no explanation of why technical workings are power related, this addition 

givcs a little insight as to thc how it is such: that men have considercd themsclvcs to be 

technical virtuosi. Power struggles are, in tum, reinforced by the artifact (Pinch, 1996 ). This 
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implies that there would be different results if given a different power structure which could 

be achieved through a social project which began as an initiative to reengineer a hierarchy. 

In another example, "the trouble, of course, is that the exclusion of sorne social 

!:,1foups from the processes of technological development may be such that they have no 

empirically discernible influence on it, and are not, for example, mentioned in documents 

conceming it: this will often be the case with women, ethnic minorities and manual 

workers" (MacKinzie & Wajcman, 1999, p. 22). The issue becomes how a social project 

could bring these groups into the realm of intluence. Again, finding the social relations and 

giving them due credit remains the key to positively intluencing technological expressions. 

Finally, the SCOT program has been attacked for being politically insipid. They 

don •t criticize the artifact itself for its political implications. Winner has criticized SCOT 

saying that there is no attack by the analysts directed toward the artifacts. However, ··the 

paucity of pronouncements for or against particular technologies is actually one of the 

strengths of SCOT' (Pinch, 1996, p. 34). Winner·s argument rings of technological 

detenninism because he assumes that nuclear power, as such, will inevitably lead to the 

social organizations due to the threat of terrorism. The world cannot be changed by 

pronouncements, and making generalizations about the evils of technology, such as nuclear 

power plants, ·'fails to examine whether the technology of nuclear power plants has to take 

the form that it does. The SCOT notion of interpretive flexibility draws attention to seeking 

altematives in a way that can serve as a corrective to over-pessimistic views of 

technological development'' (p. 34). Interpretive tlexibility is a manifestation of sorne form 

of political activity. lt, like a broadened concept of <technology>, would be more profound, 

and thus valid, the more social relations it can claim as being componcnts to its 

construction. lnterpretive tlexibility requires social relations so that politics becomcs an 
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important element within <technology> from its inception as a need to the design ali the 

way to its effects both real and unimagined. 

The suggestion here is that the final fonn of a technology is not predetermined. 

"What the social constructivist work point to is that the design and adaptation of technology 

should be part of the political agenda. In other words, these issues should be opened up for 

debate among wider circumstances than at present. There is no single inevitable logic of 

development. There is choice. And this draws attention to the technology we never gef' 

(Pinch, 1996, p. 34). Insinuated within the constructivists· approach is that there is room to 

negotiate the final technological expression and its use as long as we provide space for 

additional perspectives, so we can actually have the advantage of weighing the technology 

we never get. Wider circumstances would mean that more social relations need to be 

considered when making decisions about technological expressions. This would be a true 

poli tics of <technology> or even a democracy if enough social relations are considered and 

not a "re-public" of <technology> whereby the decisions and interests of a few affect the 

rest of the whole. 

Pinch's analysis of the SCOT program and its amendments show the great 

possibility of improved theoretical sophistication as applied to a greater empirical data. lt 

.. offers genuine new insights into technical change. That is where ali the energy and 

enthusiasm comes from. Perhaps, just as technical change can lead to resistance, it is not 

surprising that change in our understanding of it meets a similar reaction .. ( 1996, p. 35). 

Here we see that a changed conceptual understanding of <technology> will affect 

technological choice and change as long as politics, at a holistic level, is encouraged to 

participate and expand within <technology>. 
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l. Política! dimensions of technology 

Science and Technology Studies (STS) are important if we are to orchestrate a 

sophisticated study of our culture and its relationship with technology because '·we cannot 

hope to understand modem culture without taking into account science and technology" 

(Bijker, 2001, p.20). It is as iftechnology were the language with which we discuss, 

understand and criticize our culture. Wiebe Bijker writes that we have a right and 

responsibility to participate in the socio-political decision making. He argues: 

that because we live in a technological culture, we have an obligation to try to 

understand that technological culture. At the same time he wants to politicize it

that is, to make explícit the política! dimensions of the role of science and 

technology, to question the self evident character of technological culture, and to 

put science and technology on the public agenda for political delíberation. Finally, 

he wants to democratize modem scientific and technological culture by engaging 

more citizens in such political deliberation. Finally he hopes to democratize modern 

scientific and technological culture by engaging more citizens in such political 

deliberation (p.19). 

""More citizens" is a path to increased and diversified perspective. The importation of 

perspective is a calculated project geared toward the glorification of critica! reflection. 

Creating a poli ti cal dimension to technology and to put it at the fore of public agenda is to 

alter <technology> in the long run; however, it is also a very complex request since it 

inserts analysis into design and use. Plus, to democratizc our technological culture means to 

increase our leve! of participation with technology in man y ways: more people and more 

questions would result in an increascd and diversified context. To politicize technological 

expressions requires the need for a proactive effort at the lcvel of an en tire socicty-a 

social project. 
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A richer context of our relationship to technology is to throw as many new variables 

into the equation as possible. Bijker feels that it is: 

not easily possible to understand modem Western Culture without taking into 

account the role of science and technology. Indeed this pertains to all aspects of 

this culture, not only to those that are openly linked to technology and science, 

such as communication, mobility, and environmental problems. Also other 

aspects of our culture are infused with science and technology-for example 

language (think ofthe common usage of metaphors derived from communication 

and computer technology); and nonns and values (think of the differentiation of 

nonns as to whether someone is really dead, as a result of the increased 

sophistication of organ transplant technologies); and identity (think of ali the 

technological ways in which one's identity is defined: credit cards, health 

registrations, type of motorcar) (2001, p.20). 

Ironically, our understanding of the world and our interpretations of it are somewhat 

confounded or limited by <technology> as it acts as a fil ter of experience and interpretation 

where man y aspects of our lives have a technological common denominator, but this does 

not have to be the case. Conceptual identification and our use of symbols depend on 

technology; therefore, <technology>, as a concept, should be prepared and equipped to 

address its wide application in a way that retlects its multi-role in society. This is ali the 

more reason to increase the leve! of sophistication of our understanding of its conceptual 

value and potential value. To know a concept is to know it in as many different sets of 

conditions as possible. 

Bijker strays from thc conventional and more na"ive view of scientitic knowledge as 

objective, value neutral, and discovered by specialists. Tcclmology is similarly perceived as 
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an autonomous entity in society which is the domain of technicians. Because of its standard 

1mage: 

scientific knowledge appears to be a prominent candidate for solving ali kinds of 

problems. In the domain of poli ti cal thought, this naturally leads to technocracy

like proposals, where technology is viewed as a sufficient end in itself and where 

the values of efficiency, power, and rationality are valued independent of context. 

The standard view accepts that technology can be applied negatively, but in this 

view the users are to be blamed, not the technology (2001, p.24 ). 

There is an element of reciprocity in this relationship; the only solution to a problem is a 

scientific application and that technological solutions lead to more problems. '"lt is clear 

that these solutions do not lead to as complete a disappearance of problems as the standard 

image of technology suggests" (p. 24). What is important here is the move to put the values 

(power, efficiency, etc.) that are behind technological production under the microscope. 

This exercise would enable us to see <technology> for its qualities other than for the 

erroneous idea that it is neutral or autonomous. What about an understanding of 

<technology> as a welcoming entity oras one inclusive instead of cryptic and exclusive? 

Changing the public's perception of something is quite easily done given the prodigious 

efforts in information technologies; just look at how the US govemment, through the 

media, has been able swing public opinion for or against certain leaders (Saddam Hussein, 

to name one) depending on the intricacies of the US foreign policy. This is a project 

appropriately initiated at the govemment leve] and perhaps with a coordinating element of 

policy advertising. 

Within the SSK (Sociology of Scicntific Knowledge), scicntific facts are construed 

by scicntists, but these facts are far from untouchablc in thc analytical sense. ··The kcy idea 

is that nature does not dictate scientific facts. The image of scientific research-that doing an 
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experiment is asking a question a question upon which nature unambiguously shouts yes or 

no-is false. SSK researchers can show the interpretive flexibility of observations and 

propositions: that other readings are possible" (Bijker, 2001, p. 24). It is the idea of stability 

which determines the scientific fact more than an appropriate organization of nature's 

phenomena, but hott,· do we arrive at the leve! of stability and who determines what is 

stable? In addition, what determines the validity of other readings if they are not involved 

in the construction? There are sorne contextualizing elements listed in the following 

paragraph which help establish stability and help us see why certain readings are not 

considered. 

There have been man y analytical gems as a result of the SSK, and these gems recur 

again and again as regularities. The first is known as experimenter"s regress which is a 

phenomenon that occurs in controversy. "How do we resolve the controversy? By doing 

another experirnent to test the first experiment? But then a controversy over the second 

experiment develops, and so on ad infinitum" (Bijker, 2001, p. 25). Thus, experimentation 

is only useful if a consensus can be reached on a particular element of the experiment 

which will break the regress. The second is called the splitting and inversion model which 

states that during discovery the staternent and the object are the sarne. Once there is social 

closure, splitting between object and statement occurs and the scientific fact becomes a 

statement about nature. "Also at this rnornent inversion occurs: ... the object is seen as 

being previous to and, indeed, the source of the statemenf' (p. 25). A third insight refers to 

the poli ti cal dimensions of scientific controversies. This highlights that science cannot 

deliver absolute certainty. Within this approach there exists what Collins and Pinch call 

.flip:flop thinking. Thesc conclusions are time/place dcpcndent, rneaning that a conclusion 

could be considercd sound in onc context whilc absurd in another. Thc problem becomes 

that thcoretically any statemcnt can be true (p. 26). In this scenario, it is not "location, 
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location, location"; it is "context, context, context"; and context is something that needs to 

be constantly refueled. In this sense, context has less of a physical connotation; rather, it 

becomes a nebulous entity. As a concept, <context> has the capacity to grow and adapt. 

Given the elasticity of <context>, the concept of <technology> is constantly being 

revamped, but a technologist must look far additional phenomena in arder to provide a 

more thorough context of the relationship between technology and society. Could there not 

be additional models of scientific epistemology? The fact that there are three rnentioned 

here, ali of which are contextually dependent and flawed, suggests that there are other 

approaches out there if only they could be encouraged to germinate. 

Finding the complete context is not a logical process. In fact, the SCOT approach is 

in large part a reaction to the technological detenninists far this reason. In the SCOT rnodel 

··technology <loes not follow its own rnornentum nor a rational goal-directed program

solving path but is instead shaped by social factors" (Bijker, 2001, p. 26). The analysis here 

begins with relevant social groups which ali have a part in the developrnent and ultimate 

meaning of an artifact. As to the meaning, recall there is an interpretive flexibility which 

shows that: 

neither an artifacf s identity, nor its technical success or failure are intrinsic 

properties of the artifact but subject to social variables. The next step is to describe 

how artifacts are, indeed, socially constructed, thus tracing the degrees of stability 

of that artifact. The concept of technological frarne is proposed to explain the 

development of heterogeneous socio-technical ensembles, thus avoiding social 

reductionism ... [The technological frame] sets the way in which technology 

influences interaction and thus shapes specific cultures, but it also explains how a 

new technology is constructed by a combination of enabling and constraining 

interactions within relevant social groups in a specific way (pp. 26-27). 
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Despite the heavily structured connotation of a frame, one should not think of it in these 

terms. Yes, a frame is a structure; but it is one which can adapt its form to the 

"'heterogeneous socio-technical ensembles". In other words it can expand, become more 

complex or maintain more a predetermined skeletal form. Bijker's analysis hinges upon 

how an artifact is socially constructed and not just that it is socially constructed. The 

concept of a technological frame serves this purpose. The technological frame is a system 

of interactions between the relevant social groups whereby a certain element of the 

technology has this in common with ali members of the group. So, a key to altering 

<technology> could be to begin the process of production with this certain element which 

ali can agree upon to be essential to the creation of a more favorable technological 

expression. Again there is a heavy element of poli tics at work here as the social relations 

make connections to relevant scions of the technological frame. 

Bijker feels that a constructivist approach is critica! for any poli tics of technology. 

This is because it stresses the malleability of technology and the possibility for choice. lt 

also reminds us of how a technology can be obdurate as it is ingrained within a socio

political structure which has everything to gain by maintaining the status quo. 

·'Demonstrating the interpretive flexibility of an artifact makes clear that the stabilization of 

an artifact is a social process, and hence subject to choices, interests, and value 

judgments-in short to politics" (200 l, p. 27). Bijker argues that without such an open 

perspective we are bound to reproduce the stabilized meanings of technologies, thus we 

will be blind to chances for intervention. This seems to be suggesting that a process which 

fonnally politicizes <tcchnology> could be included within technology's conceptual 

constitution, but it also suggcsts the need for bridges connccting novel perspectives to the 

tcchnological frame. ··chances for intervention" are like angles or new perspectives that are 

available to us if we cncourage the social relations that give rise to interpretive flexibility. 
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This process needs to be formalized since "the interpretive flexibility of technology 

often will not be obvious and needs to be demonstrated in a rigorous way to escape the 

rather trivial level of observation that technology is human-made" (Bijker, 2001, p. 28). By 

this Bijker is trying to force us to not blame the artifact. Perspective is something which 

requires nurturing and effort to find. He wants us to use politics and social relations to 

generate need(s) thereby enhancing the interpretative value of a particular technological 

express1011. 

To rnany social groups involved, interpretive flexibility is notan asset. Just because 

an object was socially constructed is not to suggest that it does not have a certain arnount of 

stubbomness in its relation to society-resistance to the social relations around it. The 

obduracy of technology irnplies that there is a solidity and rnornenturn of socio-technical 

ensernbles. Power is a phenomenon that Bijker divides in to two components: 1) rnicro

politics which are to help build power; and 2) semiotics which is used to prevent actors 

from gaining power. As to the latter, ""these groups have, in building up the technological 

frame, invested so rnuch into the key technology that this technology's rneaning becomes 

fixed" (2001, p. 28). The socio-technical ensembles appear to be determinist, but it avoids 

the )abe! of detenninism in that it is the result of many power struggles. The knowledge of 

these phenomena shows us when it is difficult to change the meaning of an artifact, and 

"from this time on, it may indeed happen that, naively speaking, the technology determines 

social developmenf'. The importance of this is that it also shows us the irnportance and 

existence of ce1iain interests groups (p. 29). Why do certain technologies becorne so stable? 

The answer to this question is a study in the psyche of a society and the social relations that 

are either encouraged to perpetuate it or subdued so as not to be able to exercise any 

intluencc. So the method could follow something like this: ce1iain social rclations 

determine thc stability of an artifact; so the question is why and who makes it seem stable? 
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Nevertheless, a new understanding of stability could lead to a possible avenue for a 

favorable change in technological expressions. Utilizing this angle would expand the 

concept of <technology>. 

These ensembles of approaches are beneficia! in that we see boundaries between 

types of people or actors which can be understood as a division between entities marked by 

a system of rewards. By this, it is referred to those who can take the artifact or leave it, 

meaning that there is a high degree of difference between those who play a part in the 

artifacf s creation and those who must simply accept it. "Then it (an artifact) functions on 

the border between two relevant social groups, often especially in the hands of actors with a 

low inclusion in the respective technological frames .... Artifacts as boundary objects 

resulting obduracy because they link different relevant social groups together into a 

semiotic power structure" (Bijker, 2001, p. 29). Here we see how the approach of social 

constructivism is constantly complexifying our technological expressions through the 

recognition of social groups as perspectives; therefore, it would make sense if we were to 

construct <technology> to match this complexity. 

The semiotic power structure comes from the fixity of meaning. Please, picture it 

using the following example: if one has a car, he/she is subject to traffic jams and exerting 

power and creating traffic. lf one <loes not have to travel by car, then there is no problem. 

The more we leam about our boundaries, referring to where they are and who and what is 

on what side, the more ·'spaces .. we create. This can be demonstrated by the practice of 

continuously marking halfthe distance to a given point. With each line of demarcation, 

there is another space; and, for our purposes, these spaces become new contexts and 

conditions for analysis. Experts are created this way, and they are constantly emerging. 

By dcfault a constructivist approach implies the existence of a variety of experts, 

including those recognized and ignored. Particular experts must ali have at least a cursory 
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knowledge of the other's field, even though an expert society <loes not encourage such a 

general sharing of knowledge. Without a particularization of knowledge we cannot judge 

who is to be an expert. If this were not the case we would have, for example, only scientists 

judging science. "In such a technological culture, scientists and engineers are expected to 

engage with other social groups about their work. This implies that also they should be 

taught STS insights to enable them to retlect upon their work and its implications for 

society" (Bijker, 2001, p. 32). To expand the concept of technology is to increase contact 

between as many factors as possible. lt is also to encourage interdisciplinary work. The 

tendency of the world is interdisciplinary anyway. lt is about making connections to as 

many aspects of our lives as possible. To do this, perspective and social relations need to be 

liberated. Industry could create the conditions favorable to an increased contact of 

perspectives. Perspectives can be understood as political entities or social relations with a 

poli ti cal and or professional agenda. It would seem that a combination of Government and 

Industry could create the space for these perspectives to emerge since government policies 

often follow demands put in place by Industry. 

lt is important to get technology into the political agenda in order that we may make 

responsible decisions about technological change. lt is also important to encourage the 

inner circles of scientists and technologists to participate with the social relations that can, 

in sorne way, help them gain a better insight as to the effects of technological expressions. 

What we have leamed from flexible interpretations is that, perhaps, we could anticipate 

them, oras man y of them as possible, then try and predi et the relationships established by a 

hypothetical technological frame. 

J. Golisnki in his book, Making Natural Knowledge, asks us to vicw science as it 

unfolds and develops through social relations and converts to technological expressions. 

Approaching the issue within the context of a narrative implies that one should focus on 
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what the relevant social groups share with each other in relation to the technological 

expression (2005). <Technology> then contains an element of unification that is modified 

as local influences come into play and act upon in a manner retroactively upon the concept. 

Speaking of unification, one possible solution is to look deeply into the users of a 

technological expression. Ronald Kline and Trevor Pinch argue that the SCOT model has 

severa! advantages for analyzing users as agents of technological change. The meaning 

shared by the relevant social groups, interpretive tlexibility, "can then be used to explain 

particular developmental paths. Typical groups might include engineers, advertisers, 

consumers, and so on" ( 1999, p. 113 ). A group will share a meaning of an artifact but they 

may also share other characteristics, like family resemblance. "Thus sorne wornen uscrs of 

bicycles who shared the meaning of the high wheeler asan un-safe machi ne also shared the 

family resemblance that they were women" (p. 113). These different meanings get 

imbedded within the artifact, but interpretive flexibility does not continue forever. --c1osure 

and stabilization occur, such that sorne artifacts appear to have fewer problems and become 

increasingly the dominant form ofthe technology" (pp. 113-114). Nevertheless, ali rivals 

do not disappear and closure is not always final. "New problems can emerge and 

interpretive tlexibility may appear" (p. 114), but we are introduced to the element which 

unifies the various social groups under a certain aspect of the technological expression. 

The particular element of the technological expression that unites social groups 

could be something very desirable or beneficia! or, as in the case with issues surrounding 

consumerism or energy production, it could be something quite superficial, embarrassing or 

even vitiating. In other words, it could be the result of arbitrary selection; but the discovery 

of this clement is an important contribution which social constructivism is able to make to 

<technology>. Another way to interprct interdisciplinary work would be intra-perspective 

or intra-interests. 
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The SCOT program is valuable in that it highlights how an artifact might work 

despite the numerous interpretations it could have. Also, "various case studies have shown 

how social groups have contested workability and test results. Such studies point to the 

dangers ofthe analyst assuming a taken-for-granted bedrock of a technical realm that sets 

the meaning of an artifact for all spaces, times, and communities" (Kline & Pinch, 1999, p. 

114). Despite its venerability, the SCOT program <loes exhibit sorne weaknesses. For 

instance SCOT is too focused on the design process, and the idea of closure was too rigid. 

··what was missing was a sense of how and in what circumstances the black box of 

technology could be reopened as it was taken up by different social groups'' (p. 114). Also 

it <loes not go into the power relations that often account for certain design techniques, and 

finally there is little mention of the reciproca! relationship between the artifact and user. 

Expanding the concept of technology would be one way to show the manner by which the 

black box can be opened. But the contents of the box will not always be present, meaning 

that a proper consideration of sorne aspects of social constructivism would ex pose voids of 

social relations and perspectives in the black box that could have an influence on 

<technology> and its expressions. lt will also show the frequency with which it may be 

opened as well as by whom and under what circumstances. 

The value of SCOT, nevertheless, is its function as a too! to analyze the users as 

agents that surround the production of technological expressions. It encourages one to 

consider various social groups and di verse social relations before, during and after design. 

This could be particularly useful when trying to either 1) establish closure or 2) not be too 

oftensive. <Technology> is the people who are involved in the design who are imperative 

for valid political projects. 
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J. Micro-Macro (the social-wide) 

New perspectives change conceptual understanding of technology. In a slightly 

broader model than that of the SCOT approach, Thomas Misa expands the analysis to cover 

as much of society as possible. He proposes that the levels of research chosen by 

investigators will demonstrate a penchant for either technological determinism or social 

constructivism. In other words, one's approach is an indication of his/her emphasis on 

technological change. He comments on the importance of high technological change while 

at the same time our social analysis is lagging behind. For instance, those who do a macro 

leve) approach are prone to technological detenninism while those do a micro one are prone 

to constructivism. "Machines make history when historians and other analysts adopta 

macro perspective, whereas a causal role for the machine is not present and is not possible 

for analysts who adopt a micro perspective" ( 1996, p. 117). Machines are pennitted to 

make history depending on the discipline or the angle of approach of the investigator. A 

choice of approach implies a set of social relations. We can choose between sets of social 

relations depending on the desired and anticipated result. 

Macro studies abstract from individual cases. They attribute rationality to their 

actors, and they are order driven. Micro studies are the opposite. "Generally, macro studies 

make it easy for historical actors to appear rational, purposeful, and as key agents of 

change, whereas micro studies make it difficult or impossible for historical actors to have 

these same attributes'' (Misa, 1996, p. 121 ). Dueto the opposing language and methods of 

each approach, it is difficult to make a synthesis for a more integrated analysis. 

A separation of the analysis between the micro and macro leve!, thus, affords us 

insight into the rational inclinations on thc one hand and thc individual contradictions on 

the other. At the macro leve!, tcchnological change seems rational and purposcful, 

attributing the various individuals with knowledge of the rational aspects of the goals and 

587 



where the ultimate purpose behind their actions is based on reason. At the micro leve], there 

appears to be contradictions between individual motives and the outcomes. Combining the 

two levels ofresearch provides a synthesis of the two whereby illogical localities can seem 

logical at the global leve] and vice versa. The historian would be anned with the contingent, 

multi faceted, and non rational events at the micro leve] which can have a rational result at 

the global level. The result is that "non rational processes result in rational outcomes" 

(Misa, 1996, p. 13 7). Contingents are new perspectives, and they are elements of social 

relations. The role of the social constructivists would be to uncover these non rational 

events for purposes of aggregating perspective and encouraging critical retlection. 

Changing the parameters for ideas such as what is logical (re-contextualizing the concept or 

taking a local and judging it from the global) is a way to expand the conccpt of 

<technology>. For instance, that something could be rational and irrational at the same time 

is an important possibility to consideras we reconstruct the concept of <technology>. 

lt is imp011ant to maintain open the channels betwecn the macro and micro studies. 

For instance macro studies may be criticized for "leveling historical processes that are full 

of contlicting values and actors and for hampering the integration of macro and micro 

levels by invoking detenninistic forces that micro studies literally cannot locate" (Misa, 

1996, p. 138). Put simply, a macro approach is characteristic of social forces acting 

independent of the awareness ofhuman actors whereas micro studies ignore the question of 

whether or not technology has any affect on anything. lnteraction, says Misa, is what we 

need. "To heal this methodological bifurcation, and hence formulate a new and more 

insightful analysis of technology and social change, historians should direct attention to 

what can be callcd the meso lcvel. .. , analyzing the institutions intcrmediate bctwecn the 

firm and the market or between the individual and the state .. (1996 p. 139). An institution, 

by definition, has conceptual links to the macro leve) as its function as an institution, an 
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object, would be consistent with others like it. The institution would also be burdened with 

individual discrepancies which help account for paradoxical decisions. "Since these 

institutions mediate between key actors in society, such an analysis would naturally lead us 

to the historical public debates concerning the costs and benefits of socio technical change·' 

(p. 140). By maintaining both levels of analysis we can have, for example, "a framework in 

which to investigate who paid the costs for efficiency and growth as well as who 

engineered the efficiency in the first place·' (p. 140). This encourages us to understand 

<technology> in a similar fashion, meaning that our understanding of <technology> is 

much more complex and transcendental when one considers its various levels of influence. 

This approach divests ideas such as efficiency of their immunity, and looking at 

concepts and ideas with different lenses is a way to diversify and expand the concept of 

technology. Using the concept of an institution would serve as a good model for 

<technology> since institutions, by definition, exhibit authority and consistency though 

they are not closed systems. They must have pressure valves between them and their host 

society. For instance, the institution of marriage has certain regulations but this <loes not 

mean that it <loes not entertain modifications. Think of gay marriage which merely reminds 

us that marriage is a contract at the end of the day, and the emergence of same sex partners 

(new perspectives and social relations) asks us to reexamine that particular institution. If we 

<lid not have this new perspective we would not have the reinforced idea that marriage is a 

contract created by social conventions and not by God. 

Expanding the concept of technology is to confound its ontology. Talking of 

technology as a concept in this day and age is to speak of much more than hardware 

especially when epistemological approaches are called into question. According to T.J. 

Misa, technology in the investigative realm: 
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is a shorthand tenn for the elaborate socio-technical networks that span society. To 

invoke technology on the macro leve! of analysis is to compact into one tidy tenn a 

whole host of actors, machines, institutions, and social relations. To expand 

technology on the micro leve! of analysis is to regain the complexity and messiness 

of the compacted whole. Insofar as people are necessary parts of the networks, to 

say that technology causes social change is really to say that people-through the 

socio-technical networks they create and sustain-caLise social change ( 1996, p. 

141 ). 

The point is that <technology> is analytically elastic. Misa is a proponent of focLising on 

the entities and institutions which can serve as examples for behavior throughout the gamut 

of social relations. Technology is a messy process jList like society, so the appropriate 

subject of analysis shoLild be indicative of this common characteristic. The macro approach 

asks LIS to question why we are inclined to pick and choose rational acts in order to !abe] 

something as rationally based; and the micro asks LIS to qLiestion the very meaning of 

rational. <Technology> is a public thing, and Misa is argLiing for a broader and more 

inclusive understanding of this concept in order to make better decisions about 

technological change. 

K. <Technology> as the common ground 

We have been talking aboLit making connections, thus promoting interdisciplinary 

and the recognition of multi-interested perspectives. Donna Haraway makes a connection 

between the social and the technical. She argues that techno-science, like al! aspects of 

langLiages, is figurative. Everything is simLiltaneously figurative and literal. If we think of 

technology as being the figLirative, then the precise imitation of natLire is the literal; thcsc 

extremes constitLite the parameters for the eontinLILim of technological expressions. These 

days the distinction between the literal and the figurative is very difficult, and Haraway 
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acknowledges this by focusing on entities at the border between the natural and the 

technical-cyborgs. Haraway is often misunderstood as one who criticizes science and 

technology; however she is only critica! of those who attack technology with the idea of 

retuming to a more natural state. "Instead, she argues for an embracing of the positive 

potential of science and technology" (MacKinzie & Wajcman, 1999, p. 6). MacKinzie and 

Wajcman read her as one who supports the libratory potential of science and technology. 

"She notes the great power of science and technology to create new meanings and new 

entities, to make new worlds" (p. 6). Haraway maintains a positive aspect in the face of 

unnatural and unintended results of science and technology when making new worlds. '"The 

lively, unfixed and unfixing practices of science and technology produce surprises which 

just might be good ones" (p. 6). She is quite hopeful as to the potential of technological 

change, as the tenn surprises suggests; but these surprises must be allowed to come to the 

surface. There would need to be a social project designed to reward the emergence of 

serendipitous effects of our contact with a technological expression. 

Donna Haraway characterizes our world as the fusion between the organic and the 

technical. Ali the components of the globe are congealed in a techno-scientific womb 

through the apparatuses of military conflicts, hyper capitalism, production of ecosystems, 

and production of media. '"The offspring of these techno-scientific wombs are cyborgs ... , 

shocked into being from the force of the implosion of the natural and the artificial, nature 

and culture, subject and object, machine and organic body, money and lives, narrative and 

reality" (1999, p. 41-42). The use of the tenn offspring suggests the possibility of having 

different parents would result in different types of children; so, if we change the parents 

from something characteristic of military conflicts to something more agreeablc, then there 

would result in different technologies thereby expanding and diversifying our concept of 
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technology. Put simply, changing the state of affairs would change <technology> and 

technological expressions. 

Haraway considers this state of affairs to be the reality that we have inherited; it is 

not something that can be naively denied. Our world is one in which, "the lines among 

human, machine, and organic nature are highly permeable and eminently revisable"' ( 1999, 

p. 42). Here again, she is suggesting that we can take a proactive approach to our state of 

affairs. Concepts are not stable, and it seems to be our duty to challenge them to the point 

where they can retlect social relations such as the ones on either side of the blurred lines 

between the organic and the technical. These forces or social relations are constantly 

generating new technological expressions through a process of contact and accumulation. 

We are technological beings, anyway, she says. In asking the question of what type of 

world we want, the issue is the right combination(s) between the social and the technical. 

Haraway classifies our relations in this world, in tenns of techno-science, asan 

accumulation strategy. She is not pessimistic about this strategy; she just asks how we 

make decisions in a world of this construction. As we negotiate the world where the 

distinction between the organic and technical is not clear, we accumulate facts, meanings, 

and interpretations which are not any stranger than the accumulations we have made in the 

past which are now considered normal. ··Much of what is accumulated is more strange than 

capital, more kind than alíen, more alluring than gold"', she says. The tenns '·strange, kind 

and alluring·· are social conventions that do not have an exhaustive constitution; therefore, 

there is room for conceptual diversification. Such cornparisons or qualifications suggest 

that a social relation characterized as one of accumulation could be available but not 

utilizcd dueto an erroneous catcgorization of its qualities. For cxample, to say that 

something is ··more strange than capital"' suggcsts that since it is strange it should not be 
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considered capital; but it also suggests that "strange" can help us expand our idea of 

<capital>. 

Haraway can be mistakenly classified as a technological determinist as she tries to 

inject political motives into technology, but she is really trying to find the appropriate plane 

to analyze, which is one characterized by a technological meta-influence. "Techno-science 

is about worldly, materialized, signifying and significant power" ( 1999, p. 42). The world 

in which we live <loes not prevent social influences from bringing about the liberating 

potential of science and technology. "The interface between specifically located people, 

other organisms, and machines turns out to be an excellent field site for ethnographic 

inquiry into what counts as self acting and as collective empowern1ent. (She] calls that field 

site the culture and practice of teclmo-science'" (p. 44). The realm oftechno-science is a 

medium for kinship among beings as techno-science is the common ground for all 

organisms in a world as such. 

This is not to say that Haraway is in favor of all such production in a techno-science 

world. In fact, she takes very seriously the resistance to certain technological expressions 

that characterize a post modern world; but she feels that they do not completely grasp the 

complexity of scientific and technological production in a world that is united by these 

interests. For instance, protests against the erosion of culture, the depletion of the 

biosphere, and the transgenic organisms simply name the concerns without seeing the big 

picture. Haraway does not 'ºthink simply naming the concerns either decides the direction 

of effects or describes the cross cultural polyphony through which scientific practice is 

constituted world wide ... The practices of certain scientific endeavors are context spccific, 

.. and it is too easy for ali paiiies to fall into dogma where fundamental cultural ami material 

valucs are both not shared and at stakc·· ( 1999, p. 45). Naming a concem, then, is a manner 

by which the other is excluded at least to sorne degrce; and, duality is revealed when 
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perspectives clash over the specific reasons behind common concems. "Naming the 

concems" could be reworded to suggest a reversa! where a concem beco mes a resource. 

Nevertheless, what these areas of protest have in common is an element of <loss> that 

could be used as the foundation for a project which unifies various projects that are already 

in existence. There is a consistency among these groups and their protests. 

Mentalities or modes of thought also tend to be consistent even across fields and 

disciplines and are time independent; they are transcendental. These modes of thought 

show a duality within a certain issue depending on the disciplinary and temporal context. 

To illustrate the potential duality of any issue, that is the self-acting versus collective 

empowerment, Haraway compares the debates about biotechnology to the fear of racial 

impurity in the United States. Rejecting a technological achievement based on prejudice or 

dogma is nai've when we should be looking for good uses to put it toward and not blocking 

its emergence. (Recall the cloning debate). A purist rejection of genetic engineering, she 

argues, sounds like the arguments for racial purity in the United States in the l 9111 and early 

20111 centuries. "In the appeal to intrinsic natures, [ she] hears a mystification of kind and 

purity akin to the doctrines of white racial hegemony and U.S. national integrity and 

purpose that so penneate North American culture and history" (1999, p. 45). Haraway 

credits humanity with the fabrication of plutonium 239, and it will be up to this same 

relationship to produce the technology to overcome this element's negative pai1icipation. 

""lt will not help,·· she says, ··to appeal to the natural and the pure'' (p. 46). To realize that 

cloning debates are similar to talk about a master race is to encourage social relations and 

perspectives. In effect, this is a form of analytical exercise which proves uscful to 

challenging our typical interpretations of a technological issue. This samc cxcrcise could be 

applicd to the concept of technology itself. 
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Haraway feels that by lumping together ali of the transgenic criticism under the 

rubric of unnatural and impure is a mistake. "The tendency of the political left to collapse 

molecular genetics, biotechnology, profit and exploitation into one undifferentiated mass is 

at least as much of a mistake as the mirror image reduction by the 'right' of biological-or 

informational-complexity to the gene and its avatars [incamations], including the dollar" 

(1999, p. 47). Haraway's purpose is to "argue for a practice of situated knowledges in the 

worlds of techno-science, worlds whose fibers in fil trate deep and wide throughout the 

tissues of the planet, including the flesh of our personal bodies'' (p. 47). 

"A practice of situating knowledges" is to expose Knowledge to new perspectives 

and social relations. Can we find elements which permeate the continuum between the 

technical and the natural in a way that is consistent among many different societies? 

Haraway advocates for an approach which l) mirrors the actual ity that the boundaries 

between the technical and organic are arbitrary, and 2) reflects the intricate relationships 

established by #1. <Technology> is that which can connect and include us all; it is that 

which can help us find a voice for all. Technology can help us discover the elements that 

constitute the real world; these elements represent diversity. Charges that stem cell research 

and transgenic engineering would vio late the purity of human identity and morality only 

reflecta desire for a limited representation of reality. Haraway' s approach also lea ves open 

the possibility of an epistemology which encourages disciplines and perspectives to 

transcend time and context. In short, an element that is normally associated with a certain 

social context and discipline, for example, can be extricated and applied to another issue 

thereby generating innovative perspective-three dimensional angles. 

L. Shaping as cooperation 

Shaping should not always be understood to mean intentional orto be directly the 

result of any one set of interests. "Technologies typically emerge or fail to emerge from 
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processes in which no one set of human actors plays a dominant role, and in which the role 

of recalcitrant material world cannot be ignored" (MacKinzie & Wajcman, 1999, p. 16). In 

the social shaping of technology, there is no one dominant force, especially when an entire 

industry is concemed. In studying the history of the emergence of the personal computer, 

Paul Cerruzi, "eschews technological determinism, denying that the personal computer or 

personal computing were simply the outgrowth of changing microchip technology" (p. 16). 

The personal computing industry retlects a patchwork of social intluences. 

In addition, the final product of a technological innovation does not have a 

predetennined fonn. The reason for the rule (need) might be drastically unrelated to the 

final form of a technological expression. The factors that intluence technological 

production are numerous but, as is often the case, the military or the economy have come to 

play a determinative part. In the field of personal computers, the military and the large 

corporations played huge roles in its development. In the l 960s, ""members of the radical 

counterculture ... wanted to liberate computing from its military and corporate masters" 

(MacKinzie & Wajcman, 1999, p. 17). The potentially bellicose nature of the use of the 

computer was clashing with the social trends and conditions of the times. Those who 

desired a diversification of the technology wanted to be included in its design which is a 

pillar of the argument for social constructivism. 

Paul Cerruzi goes into one of the more difficult issues surrounding social 

construction which is how the mechanisms or the social relations work behind construction. 

Much like Bijker, he explains how certain things are socially constructed and not just that 

they are. For instance the ultimate fonn of the personal computer is essentially personal, the 

vcry exprcssion of post modcmism, known for its free use "with no accounting cithcr for 

the number of computer cycles one uses, or for serious vs. frivolous uses" ( 1999, p. 70). 

Justas many conventional institutions were called into question in the late 60s, computer 
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technology was also a target for deconstruction; there is nothing about the computer that 

says it has to be for military and govemment use. Also, "this kind of counterculture impulse 

interacted with a largely mal e hobbyist culture, members of which simply wanted to have 

computers of their own to play with" (MacKinzie & Wajcman, 1999, p. 17). Basically, this 

is about need, and needs must be either recognized as such or they must be created. In 

addition, a technology will have a different forrn depending on whose needs are giving rise 

to the technological expression. 

Personal computing was undoubtedly socially shaped, "and no one actor determined 

the shape it was to take, and the outcome was no simple retlection of an existing 

distribution of power" (MacKinzie & Wajcman, 1999, p. 17). His approach could be 

understood as archeological in that he uncovers the actors involved. For this to be valid, 

one would need to do an exhaustive digging in order to have all the actors present. 

Nevertheless there could be a better means to encourage the inclusion of this on the public 

agenda which would then reinforce the element of tlexibility within <technology> much 

like an instrument for war, like a missile, could turn out to be equally earth shattering, 

though in the personal realm. Again, this is a project where an element is taken out of 

context with the intent of generating new results, technological expressions and their 

effects. 

M. The individual, the realist, the man in the culture 

A technological endeavor can reflect the detailed components of an entire social 

system as well as the individual aspirations of a single inventor. Eda Kranakis, in 

"Constructing a Bridge", writes that the individual goals of an inventor will have a material 

retlcction in thc final product. In the early 1800"s James Finely was an indcpendcnt 

inventor whose suspension bridge design retlccted his dcsire for economic advancement as 

he wanted to gain financially from the sales of patents on his design. So, he designed his 

597 



bridges to be transferable in order that they may be easily adapted to local conditions. At 

the same time, though in France, Claude-Louis Navier, on the other hand, was an employee 

of the state whose bridge design reflected the mathematical achievements of France, 

meaning that France was on the cutting edge of the paradigm. Navier wanted to be 

recognized as a mathematician as well asan engineer (MacKinzie & Wajcman, 1999). 

<Technology> can be the manifestation of an individual or the policies of a state. As to the 

latter, this policy can be a model for a social project. 

Kranakis writes that these men were heterogeneous engineers and by that she means 

that each man was a representation of his country and culture. ··Navier's bridge was 

designed to demonstrate the applicability to technology the deductive mathematical 

rcasoning"· (MacKinzie & Wajcman, 1999, p. 18). Finely's bridge was the product of his 

times in that the young country was already a nation of lawyers whose presence intluenced 

the social milieu to the extent that the idea of gaining a patent was a real option, even in the 

early 19111 century. Finely's ·'design crystallized these goals'' (p. 18). Kranakis also wanted 

to convey the idea that her analysis also includes reference to material success and failure. 

"[Kranakis] is perfectly well aware that bridges are real physical artifacts, and that their 

behavior is in no way reducible to the ensemble of beliefs about them ... The point is a 

general one: emphasis on the social shaping of technology is wholly compatible with a 

thoroughly realist, even a materialist viewpoinf' (p. 18). This is nota nod to substantivism; 

rather, it seems to be an attempt to incorporate as many elements as possible into the social 

constructivists approach; and there is not an exhaustive list of elements or categories that 

can be used in this epistemology. We must endeavor to consideras many as possible. 

Finely hada daunting task ahead of him. His concept of a low leve! suspension 

bridge was entirely new, and iron had only recently becn used in making bridges so he 

could not rely on the local know how for the success of bis bridges. Finley had to rely on 
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the design. In this sense Finley's bridge is the result of reverse or negative social 

constructivism. Finely's design had to be not only applicable in a variety of geographic 

circumstances but it also had to be financially feasible given the need to economize 

expenses but it also had to be simple enough so as to be understood. "The net result of these 

conditions, and of Finley's response to them, was a design that can best be characterized as 

a standard do-it-yourself plan" (Kranakis, 1999, p. 88). In this sense, Finley was looking 

for universal applicability by inducing from empírica) research and putting toward a 

common rule. He had the right idea in tenns of a technology that could retlect local needs, 

though his motives were entirely selfish. His was a design which conceived of interpretive 

tlexibility in tenns of what form the technology would take once presented with local 

conditions and not what it meant for the users. Even though Finley"s personal values were 

imbedded in the technology, such as his choice to be efficient in material which actually 

sacrificed stability, he conceived of a democratic technology which was an attempt to 

consider, as much as possible, local interests. His technology was not necessarily the 

manifestation of a democracy of technology, but at least it was a republic of technology in 

that he was acting for and with the consideration of his context. 

Navier·s bridge, on the other hand, ··must be understood in the context of his dual 

tiesto the engineering and mathematical communities"" (Kranakis, 1999, p. 93 ). Since he 

was also a mathematician, Navier's bridge is the result of mathematical theory. "lt might be 

argued that the mere use of a particular set of mathematical too Is and techniques does not 

retlect any social shaping. But it does retlect such shaping in the sense that people most 

readily use the tools that are available, accepted and relevant within their own 

environmenC (p. 96). Navier·s personal choices were also seen in the design which were 

also socially shaped. His ·'theory was also socially shaped in the sense that it embodied 

many decisions about what to analyze and what to ignore that retlected goals and priorities 
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stemming from or rooted in his environment" (p. 96). This is evidence that his decisions 

were not technologically detennined, though his calculations were originally fonnulated 

based on empirical data and technological precedent. "But they were made partly on the 

basis ofwho he wanted to impress, and what mathematical issues were currently of concem 

to the Parisian scientists with whom he was increasingly interacting" (p. 97). 

Finley's bridge was intended for mass application, and Navier's was to be used in 

one specific location as a monument to the glory of France; therefore aesthetic and stability 

considerations were crucial to Navier's design. ··Environments shape strategies. Individuals 

take stock of their environments in order to decide which strategies are most likely to bring 

success'' (Kranakis, 1999, p. 100). Each designer of suspension bridges applied their own 

personal intellectual strategies to the same concept and different technological fonns 

resulted. Finley had to be more concemed with technological matters as individuals 

following his patented instructions would be assembling his bridges under a variety of 

circumstances while Navier·s concerns were more scientific as his approach was linked to 

research agendas. In addition, the two contrasted in the area of aesthetics. Finely's heritage 

was puritan therefore his bridge retlected non frivolity and France, wishing to aggrandize 

the efforts of their nation, encouraged monumentality. 

Despite their differences, both case studies offer positive long term affects in tenns 

of analyzing the individual technician in bis environment. "Finley's idea of a level-roadway 

suspension bridge opened a realm of possibilities which builders have explored ever since. 

Navier·s theorctical work manifested not only in his theory of suspension bridge but also in 

his teaching brought more sophistication to structural theory'· (Kranakis, 1999, p. 105). At 

thc time, howcver, thesc attcmpts wcre not very succcssful as there were forces working 

against them that were beyond thcir control. Because Finley was working in a competitive 

environment, othcr competitors began to work on more efficient designs in tenns of 
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materials employed. On the other hand, Navier was under the protection of the govemment, 

but this was a double edged sword since the government ultimately withdrew its support of 

his bridge. 

In the context of a physical construction, <technology> can be the manifestation of 

an individual within his/her nation-for better or worse. We see how the positive attributes 

of a nation found their way into the design but we also see the negative ones too, which 

were the ones that led to their demise. We learn from this that <technology> will embody 

man y di verse characteristics of a society-either ideas of entrepreneurship, state policies or 

individual egos. Could a technology not embody the ones that are democratically agreed 

upon? Yes, a technological expression, as was demonstrated by these two examples and the 

missile technology between the USA and the USSR, is flexible. More importantly, it is 

malleable and will adapt to contextual considerations. <Technology> then can be a friendly 

vehicle between what we have in tenns of contextual conditions and what we want in tenns 

of change. <Technology> can also be understood to be a neutral concept which ushers 

technological expressions through the gamut of context and special interests toward a more 

ideal representation. 

Regarding the consideration that societies place upon large egos, technological forrn 

can also retlect the system of approval among scientists in general as well as rewards in a 

given society. Scientists do not work in a vacuum; rather social conditions give rise to 

many inspirations leading to discovery and invention. Constructing the environment would 

be a positive tactic in changing the nature technological expressions. Another important 

point that Kranakis brings up is that a technological expression can be the manifestation of 

a pcrsonality as wcll as a govcrnmcntal project. Men and policies can be good modcls for 

future social projects. Egos, like govemment policies, are highly subjective and thus 

potentially valuablc resources for <technology> and its expressions. 
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N. Negative social constructivism 

Richard Bulliet looks at potentially transfonnative technologies that did not emerge 

dueto social conditions even though they were known to exist and/or were recognized to be 

efficient fonns of the existing technology. The effect is a negative social constructivism. He 

explores three exarnples: block printing, the hamessing of draft animals, and wheeled 

transport to show that "sorne social calculus of technological change persists alongside 

economic logic and needs to be taken into account in assessing questions of causality" 

(1996, p. 20 l ). As a point of departure, Bulliet looks for holes in Heilbroner' s logical 

economic explanation for social change dueto technological innovation "that only comes 

with capitalisrn's translation ofuse values into exchange values" (p. 202). Heilbroner 

adrnits to not knowing ali the possible explanations for social change as a result of 

technological innovation and says "perhaps there are other logics that would enable us to 

describe the interaction of technical change and social consequences with a generality equal 

to economics, but we do not know of thern'' (p. 202). Nevertheless Bulliet investiga tes 

factors besides those of economics which can affect technological change. 

Bulliet entertains the idea of social influences that inhibit technological change and 

vice versa in order to "refine the economics-dominated rnodel Heilbroner proposes for 

modero times" ( 1996, p. 203). In accord with Heilbroner, Bulliet had written an article that 

attributed the preference of transportation by carnelback in favor of wheeled transportation 

in the Middle East to the cornbination of a cost effective analysis sponsored by the ernperor 

Diocletian as wcll aggressive cornpetition measures by caravaneers. If such were in fact the 

whole of the case, it would have been an indication of technological deterrninism whereby 

the inner logic of thc carnel-backcd transportation detennined its sustained use. 

Nevertheless, this apparently economic decision !asted a long time and had enduring 

effects. 
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The absence of wheeled transportation, which lasted from the 5111 to the 19111 

centuries, exerted a powerful force upon events. [This absence ultimately] inhibited 

the maturing of vehicle related crafts, which in Europe progressively led to the 

development of carriages, trains, bicycles, automobiles, and aircraft. By this 

hypothesis, therefore, economics operated as a maximizing force within a 

substantial segment of the medieval Middle Eastem economy-an economy that has 

also been described as resting on merchant (though not industrial) capitalism. Yet at 

a subsequent stage, the consequences of this technological transfonnation, which 

had once been economically advantageous, severely retarded the economic 

development of Middle Eastem society (p. 203). 

What were the social intluences that were able to work against these obvious economic 

advantages? "The study of technological change in pre-capitalist cultures reveals complex 

scenarios that cannot be explained solely by economic behavior" (p. 201 ). There are social 

factors which actually retard technological transfer and development despite the apparent 

advantageous aspects of the artifact; and the success or failure of these social interests to 

block the emergence of technological expressions can either be encouraged or dissuaded 

through social projects. At first glance, the appropriate realm from which this type of 

project could originate would be Govemment as it is a vehicle for social stability or power 

relations. 

Pre-capitalist technological histories are merely less complex than capitalist 

technologies; they are not generically different, argues Bulliet. With this in mind, Bulliet 

hopes to .. redefine the economics-dominated model Heilbroner propases for modem times·· 

( 1996, p. 203 ). E ven though Heilbroner says that alternatives are impossiblc to imagine, 

Bulliet fccls that the economic capitalist explanation for social change based on 

technological innovation is too restrictive, especially in pre capitalist societies. 
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For example, block printing existed in the Middle East as early as the ninth century, 

but it had no impact on Islamic culture. This technology was suppressed since it was 

associated with an inferior class of people; plus there was much invested interests in the 

employment of scribes. In another example, racial and cultural prejudice prevented the 

Romans from making efficient use of draft hamessing. "The social fil ter formed by the 

ethnic boundary between Berbers and Romans seems to have been crucial in maintaining 

the encapsulation of efficient plow hamessing in North A frica" (Bulliet, 1996, p. 209). As 

to wheeled transport in the Middle East, what prevented the utilization of this technology 

was social status. In the third millennium camels were being used to pull carts in central 

Asia, but neighboring middle eastemers did not avail themselves of this technology from 

ancient times until the 13 111 century. "What prevented camels from being introduced into the 

economy of the Middle East in ancient times was the social fil ter represented by a 

perceived dividing line between barbarians and civilized people" (p. 212). Camels were 

used by the nomadic Arabs who were considered to be barbarians. "lt was no ethnicity but 

li festyle and the unwillingness of settled people to fonn commercial networks with 

impoverished nomads that served as a social filter for limiting the dissemination of a 

technology that once adopted changed Middle Eastem society profoundly by tuming it 

from a wheeled society into a pedestrian society'' (p. 213). Only atter the Arabs had 

attained a social status that was considered acceptable to the rest of the Middle East did 

camel technology enter fully into middle-eastem lifestyle. 

In sum, technological change, though economically advantageous and more 

efücient, did not follow the logical path that Heilbroner advocates; at least his theory 

should be addcd to or more diverse ... What prevented them from doing so were differenccs 

in class, ethnicity and lifestyle'" (Bulliet, 1996, p. 214). The cause for technological 
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retardation has been identified which is the first step in developing a project designed to 

nullify the origin of the cause. 

What is beneficial about Bulliet's analysis of Heilbroner's thesis that social and 

technological change follows a logical path is that it includes many more factors other than 

an economic force field to explain resistance to technology. There are many more variables 

than meets the eye. Capitalism is not the only force that orders empirical conditions. For 

example, to think that capitalism is the only such force is to say that capitalism justifies the 

economic conditions in the Third World. Also, it is a justification for poverty and depressed 

technological development in countries that are considered socialist when actually there are 

man y more factors contributing to such a state of affairs, one of which is poli ti cal and 

international relations, and the other could be a policy instituted by that particular 

govemment to promote jobs and not technological innovation. Heilbroner' s idea of a '·force 

field emanating from the technological background to impose order on human behavior in a 

manner analogous to ... a magnet" (Bulliet, 1996 p. 215) is simplistic according to Bulliet. 

He reasons that we assume this economic point of view in order to explain the lack of 

technological development in the third world when in reality there are other forces at work. 

These forces are social relations that could either be suppressed or redirected since it is 

often the case that government or international policies are not the result of real empirical 

study; rather they are designed around an agenda. Agendas are arbitrarily applied, and they 

are in no way legislative, suggesting that they can be changed out for new ones, thus further 

showing the expansive potential of <technology>. 

This article suggests that economics cannot be the only justification for change, 

choice or transfcr of technological expression. 

An insistence on economics as the only imaginable mechanism for explaining 

technological change in the capitalist era is as much an effort to deflect an analysis 
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of power relationships in technological history as it is an effort to answer the 

question of technological determinism. Powerful and powerless, Western and non

Westem, and mal e and female, the core lines of cleavage in current historio

graphical thought, cannot be swept aside by the iron hand of economics (Bulliet, 

1996, p. 215). 

A more complete investigation may be needed to explain technological change in modem 

times. <Technology> would reflect this holistic and almost exhaustive approach. The 

construction of <technology> is just as much about the intricacies of social relations as this 

process is about grand narratives or simple conceptual references to tools. 

Basically, Bulliet is showing that there are other factors besides Heilbroner's logical 

economic explanation for technological detenninism in capitalist-like countries. In the face 

of logical technological decisions, there are other influences just as powerful. Cultural and 

individual prejudices can influence technological development and, as Bulliet points out, 

these factors are important when analyzing our relationship to technology. 

Within the concept of <technology> there are many factors: non-logical, social and 

political which determine the type of expressions which emerge in society. There are 

reasons (social relations), other than economics, which determine the use, development or 

transfer of technological expressions. More subtly this article is encouraging us to look for 

the subcultures where altemative technologies might reside. This article is about how social 

structures can prevent technological change or adaptation, suggesting that there might be 

pockets of resistance within the power structures that could diversify technology. 

Technological innovation and resulting social change could come from the bottom and 

cvaporate up; it could also exist laterally and out of sight of conventional uses of 

technology. In order to promote change we must ask ourselves how is changc prevented as 

well as from whence change comes in addition from where it could originate. Instead of 
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economics, Bulliet is suggesting that we start with <power> in general, in whatever form, 

when analyzing technological change. 

O. <Technology> constructing the human and non-neutral technologies 

We have seen that technological expressions affect our concepts as well as our 

expectations. In the following example, we will see how certain aspects of society and their 

interests (social relations) have taken advantage of this phenomenon. 

Ethnicity and technology can be mutually constitutive, and skin color is the most 

common of markers. Richard Dyer in, "Making White People White", states that 

photob1Taphic media assumes and privileges whiteness. 'The apparatus was developed with 

white people in mind and habitual use and instruction continue in the same vein, so much 

so that photographing non-white people is typically construed as a problem .. ( 1999, p. 134 ). 

What Dyer is saying is that whiteness was the standard during development, and its 

standard was perpetuated by use. "'Conventional values of skin color have been the 

benchmark in the development of photographic and film technologies··. For instance their 

development had in mind making white faces look good while making other skin tones 

look out of focus. "Second, technology has helped constitute ethnicity, in that conventional 

hierarchies of desirability have been reinforced by the reproduction of white faces as 

pleasing flesh tones rather than as unpleasantly beefy" (MacKinzie & Wajcman, 1999, p. 

26). The result is that white became what is considered nonnal. 1t was the medium of 

expectation and use within technological expressions; then whiteness became a ··goar· in 

social relations. 

The main argument of Dyer is that the technology at one's disposal constructs 

barriers; howevcr, ""what is at onc·s disposal is not all that could exisf" (1999, pp. 134-135). 

Thc people who fabricated the equipment for photo development had white tones in mind. 

It is ·'true that photo and film apparatuses have seemed to work better with light skinned 
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peoples, but that is because they were made that way, not because there could be no other 

way" {p. 135). As to how technology can help constitute ethnicity, actors had to make 

themselves the correct shade of white with make up. 

It seems to be a limitation of resources if the channels of influence flow from 

technology to aspects of humanity like ethnicity and not in both directions. Humans are 

much more complex than technologies, and we should play a much more active role in 

determining our personal ontology than technology does, as Dyer argues. This is not 

exactly to be confused with technological detenninism because technology, in this case, 

served as a fil ter much like part of an audition. So, it is more like a version of soft 

determinism that society has allowed to persist, though the phenomenon of preferring 

lighter skin exists in many other cultures for entirely different reasons unrelated to 

technology-social status, legal benefits. 

Cynthia Cockbum asks if technology is shaped by gender and vice versa in her 

article ''Caught in the Wheels". As to the first question, Cockbum argues that sorne 

technologies (military, industrial and commercial) are masculine "in a very historical and 

material sense. In part this gendering arises because artifacts and forms of knowledge 

associated with women are often simply not regarded as technology" (MacKinzie & 

Wajcman, 1999, p. 25). As was the case with Dyer"s article, our social prejudices prevented 

the emergence of new types of technology. Technology is our interface with the other; and 

no one has a monopoly on how this interface should operate; but there are prejudices, 

unfortunately, on how technology plays itself out in our world. 

Technology is neither neutral (non-political) nor neuter (sexless). Regarding the 

fonncr is to say that "our technology is capitalist technology and bears thc marks and 

serves the purposes of the class that owns iC (Cockburn, 1999, p. 127). In this we scc an 

example of economic determinism, which is in fact a version of social shaping. That 
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technology is non neuter is seen how "industrial, military and commercial technologies are 

masculine in a very historical and material sense. They cannot be readily used in a 

feminine, not even a sexless, mode" (p. 127). Dueto our social prejudices and organization, 

we think that men should be involved in engineering. Yes, men are physically stronger; 

however, this is silly since much of technology is developed to decrease the amount of 

force applied by human labor. <Strong> is erroneously associated with physically prowess, 

exclusively, when in fact it can, like <technology>, incorporate many more complex 

factors. 

The realm of work altogether is traditionally a man's domain which is seen in the 

fact that men resent how women might need time off for pregnancy, that women 

themselves feel bad for taking the time off or that conciliations need to be made for their 

inferior strength. 

Yet it could have been held to be working class advantage, as well as to the 

advantage of women, to make our collective demands to the employer on the 

basis of the weakest common denominator. That this has never been the case can 

lead to only one conclusion: work, whatever it may mean to the capitalist, is also 

an important sphere for men in which to establish and maintain power over 

women as a sex (Cockbum, 1999, pp. 127-128). 

Cockbum is saying that the social relations that cause the resentment towards women 

among men of the working class are not necessary. The conditions which gave rise to the 

resentment could have been a working class advantage; so a rearrangement of the way 

social relations judge the effects of technological expressions might be a favorable way to 

expand the concept <technology>. Thc point is that certain interests were allowed to 

intluence the forrn of the technological expressions, and there could have been others 
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performing the same influential role with an equally val id result in terms of social 

conventions. A social project could easily be designed to favor certain interests over others. 

But, technology per se plays a role in reinforcing the above relationship as well. For 

instance, technology is seen to exhibit, "ali the manly virtues" in terms of how we generally 

understand it. For instance, engineering embodies the control and manipulation of nature, 

the conjunction and celebration of muscle and machine in action, and the idea of getting 

one's hands dirty. The workshop "fosters and develops masculine pattems ofrelationships, 

it is the home of camaraderie based on the exchange of anecdote and slander conceming 

women" (Cockbum, 1999, p. 128). The social relations of a factory reinforce masculine 

roles which are then diffused throughout society. If the organizational mechanism by which 

a factory opera tes could be altered, then the result of production would be di fferent. 

Engineering is also in the larger context of competition which is another element 

that has typically retlected the values that we attribute to men ... Engineering, as we know it, 

is finnly embedded in the capitalist business world and the state. The atmosphere is 

competitive, it is about performance; your firm · s machine against the next, your country' s 

weapons against those of its rival" (Cockbum, 1999, pp. 128-129). Society feels that men 

are more technologically inclined and in tum technology industries retlect these values. The 

business world is about protection and room to operate which it demands from the state and 

ideals of competition which are both the enemy and the interna! catalyst for innovation. The 

state also looks to prívate enterprise to further its interests, both militarily and 

economically. There is a quid pro quo relationship between business, the sate and 

technology, but it is one based on the patriarchal social relations that we have instilled in 

our society. ··capitalist industry and contemporary technology both express and embody 

values that have on the one hand developed out of patriarchy, and on the other have 

developed to make patriarchy what it is in modern society" (p. 129). Patriarchy, thanks to 
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this relationship, means protection and competition. It does not have to. Is this an entirely 

satisfactory definition of patriarchy? 1 would say not. What about the ideas of responsibility 

and one's patrirnony as the constitution of his/her rights asan individual? Recall my 

proposal to extricate certain elements comrnonly associated with particular disciplines or 

perspectives and insert them into new contexts thereby generating new effects and 

perspectives. By extending certain ideas, like patrimony, into other contexts is a way to 

expanda concept. The same can be done to <technology>. Our needs, both real and 

potential, are far more complex that to be addressed by limited perspectives. 

Society is often understood as the concmTence and perpetuation of social nonns. 

These are locally established, and they are by no means legislative or objective. In other 

words, society creates or allows the existence of nonns which instruct individuals on how 

to behave, but they are not universal; therefore, we cannot consider these rules to be 

absolute. They are arbitrary. Society has created what it means to be a man ora woman. For 

instance, where men defy physical and social lirnitations in work, women accept them. 

Where men are encouraged to give it their ali, wornen are admonished not to Jet go of 

themselves. Women might have to stay at home for sick children. Women's professions 

(teaching, nursing, social work) mean carrying human preoccupations into the job. "'It 

seems as though for women more than men the social purpose of work is important" 

(Cockbum, 1999, p. 129). To recognize these differences "is not to say that women and 

men are bom this way, irnmutable. It is to recognize that over hundreds and possibly 

thousands ofyears society has constructed gender difference'' (p. 129). To construct gender 

difference is to control need. If society can construct the constitution ofthe difference 

between males and fernales, then ce1iainly socicty can detennine the construction of thc 

concept of <tcchnology>, perhaps challenging it to match the diversity that airead y exists 

as well as the diversity that could eventually emerge. We rnust detennine what 
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<technology> is and what technological expressions are capable of, and the plurality of we 

must represent true diversity and creativity. Academia is an appropriate place to begin the 

process of redefining or expanding the concepts which affect how we think and act. 

Ironically, in order to overcome these limitations women, argues Cockburn, must do 

so through the acquisition of power. In other words to overcome difference one must find 

the common ground-in this case, power. "Like it or not, we now live in a world in which 

power líes in the economic ownership of these technical forces of production and in the 

practical control of these things·· (1999, p. 131 ). Women must learn technical ski lis. In 

order to leam, women have to get involved in these industries that have historically 

pertained to men. But another question is how to accomplish this without doing harm to 

women's personal values. Women contribute greatly to society, and the tainting oftheir 

distinctly female influence would cause sorne disturbance in society. Cockbum opines that 

·'we need a finn grasp of a theory that recognizes systemic mal e dominan ce and the part of 

technology within it. Only this can help us make infonned choices .. (p. 132). Cockburn 

suggests that women not loose sight of their social values. By this she means, however 

crudely, to Jet the men build bombs-instruments of destruction-and allow the women to 

be involved in construction. Since women are traditionally valued for their productive 

abilities, then their influence on building would be greatly appreciated. 

Cockbum advocates that we promote autonomy in society in order to force 

technology to reflect this autonomy. "We need before all else a great expansion of the 

autonomous sphere in technology ... By this Cockburn is saying that women need to be 

relieved of the discrimination before technology can reflect woman · s values. ··w e can 

invcnt mechanisms that hclp us avoid isolation .. ( 1999, p. 132). Cockburn is saying that 

technological expressions, as they stand today, do not have to be this way. They can reflect 

women 's values or simply different values. Basically technological expressions will reflect 

612 



changes of perception within society if the diversity of values are aggregated and 

considered which requires a space for critica! reflection. 

Cockbum, like Dyer, also feels that technology shapes gender. "Technology, she 

argues, is one of the formative processes of men. The appropriation of technology by men 

and the exclusion of women from man y ofthe domains deemed technical are processes that 

leave their mark in the very design oftasks and of machines" (MacKinzie & Wajcman, 

1999 p. 25). This was itself socially determined either by capital ora patriarchal system. In 

"The Material of Mal e Power", Cockbum analyzes the way compositors in the printing 

trade have been able to preserve their hold on the technology as well as establish, construct 

and maintain certain gender characteristics. One way she does this is by establishingjust 

what is considered to be the material of mal e power. In other words, what domen have 

which enables them to retain their power? 

By addressing the gender issue at work, Cockbum is not satisfied with the 

traditional Marxists criticism ofthe work relations as established by capital. 1t is too 

simplistic; the Marxist approach only considers class and not gender. So, Cockbum 

explores how the relationship of men and women to technology and to capital affects 

gender and class relations. 

Capital and labor, through a struggle over the design and manipulation of 

technology that the one owns and the other sets in motion, contribute to forming 

each other in their class characters. Powerfully organized workers forge their 

class identity vis a vis both capital and the less organized and less skilled in part 

through this same process. And men and women too are to sorne extent mutually 

defined as gcndcrs through their relation to the same technology and labor proccss 

( 1999, p. 178). 
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The capitalist elite class has power which stems from the ownership and control of 

production. Consequently the workers establish their own form of power by restricting 

access to the technology. Another way to see this relation is highlighted by the feminists 

who call attention to the politically charged environment of the factory, chauvinism, 

sexually harassing, etc. This option has been classified as the ideological approach. 

Nevertheless, "one problem that we met was that of shifting out of a predominately 

ideological mode and narrating also the concrete practices through which women are 

disadvantaged. Early literature relied on sexist attitudes and male chauvinism to account for 

women's position"' (p. 179). This demonstrates that what we understood to be a wornen·s 

position is in no way necessary or absolute and legislative. 

The problern with an ideological account is that it cannot be separated from an 

economic agenda. Neither the economic nor the ideological give an accurate account of 

male supremacy or fernale subordination. '"The proper complirnent to the ideological is not 

the economic, it is the material. And there is more to the material than the economic. lt 

comprises the socio-political and the physical, and these are often neglected in Marxist

feminist work" (Cockburn, 1999, p. 179). By stating it thus, Cockbum is demonstrating that 

there are many more social relations behind the material than the economic; therefore, there 

is more potential within these relations that can have a positive effect upon technology. 

Realistically speaking, men have two advantages: they have a greater eaming power 

and greater property power; but these do not fully explain the society-wide phenomenon of 

male domination. "The socio-political opens up questions about male organization and 

solidarity, the part played by institutions such as church, societies, unions and clubs for 

instance. And the physical opens up questions of bodily physique and its extension in 

technology .. (Cockbum, 1999, p. 179). Understanding the masculine origins of material 

technologies will help us recognize the potential for other such intluences. Thcre is a socio-
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political element and a physical element to her argument. The former has been used to 

explain men · s privileged position in society, and the latter explains a path that 

technological development has taken-a path, not the path. The material element, 

according to Cockbum, is as equally important as the socio-political. 

Cockbum begins her analysis with a given: that men are, in general, physically 

stronger. Biologically, however, this is only true to a certain extent, and much of male's 

physical prowess is socially conditioned. 'ºWhile so much of the imbalance ofbodily 

effectiveness between males and females is produced through social practices it is 

misguided to prioritize that component of the difference that may prove in the last res01i to 

be inbom" ( 1999, p. 181 ). Cockbum feels that it is more important to study how a small 

discrepancy in size, strength, and reproductive functions has developed into an advantage 

formen while it is a disadvantage for women. This process helps form our sexual identity. 

º'The appropriation of muscle, capability, tools, and machinery by men is an important 

source of women's subordination, indeed it is part of the process by which females are 

constituted as women" (p. 181 ). Cockbum goes on to say that physical appropriation, along 

with its ideological assumptions, simultaneously serves to place people within their class 

and gender. Strength is only one difference that is being exploited. Other differences could 

be emphasized whereby a woman's tendency toward nurturing could be capitalized upon. 

This line of reasoning is similar to the soft detenninists who focus on the choices behind 

technological change. In this sense, we have chosen through the fonnation of certain social 

relations and conventions to focus on strength. 

To highlight the argument established above, Cockbum has chosen the history of 

type settcrs and its respective technological accoutrements from thc 19111 ccntury onward. 

Historically, thc hand compositor has been able to define himself as a skilled laborer, apart 

from manual laborers because he can read backwards, calculate, and he possesses an 
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aesthetic sense as he had to match the text with the frame. He has used these skills to secure 

for himself a well-paid living. To counter this, the capitalists had two weapons. '"Their two 

weapons were the mobilization of cheap labor and the introduction of machinery". So, 

between these two opposing forces the class of the hand setters was established. They in 

tum also established the gender. "Physical and moral factors were deployed ideologically in 

such a way that few girls would see themselves as suitable candidates for apprenticeship. A 

second line of defense against an in flux of women was of course the same socio-political 

controls used to keep large numbers ofboys of the unskilled working class from flooding 

the trade" ( 1999, p. 182). In this case, the men took the initiative to define or create 

characteristics of their job description that would not be considered feminine. Such a 

proactive measure is a project based on gender and security. The initiative could have come 

from another set of social relations. 

Over the years the union for the type setters battled the capitalists as they introduced 

new machines to replace the skills that were preserving their position. Nevertheless, the 

type setters were able to retain their hold on their job, preventing other groups from 

replacing them as well as maintaining themselves as a work force in spite of the threats of 

downsizing dueto technological innovation. "Men 's socio-political power, however, 

enabled them to extend their physical capabilities in manual typesetting to control of the 

machine that replaced if' (Cockbum, 1999, p. 185). So even as new equipment replaces 

labor, the union has fought to preserve their right to the new technology. 

A woman's place in society is partly defined by how society draws the line between 

what is appropriately considered a man'sjob anda woman's. '"The roots ofwomen·s 

present social status lies in job segregation by sex and dcmonstratcs the role of mcn and 

thcir unions in maintaining women' s inferiority in the labor markct by deploymcnt of 

skill". Unions have defined women in a manner that would encourage them to look 
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elsewhere. The defining of jobs is one way to help clarify the ontology ofwhat is to be a 

woman. "Through the mechanisms of craft definition women have been constructed as 

relatively lacking in competence and relatively low in earning power" (Cockbum, 1999, p. 

188). Cockbum's argument is to recognize the degree ofreality behind man's domination 

of type setting and other such technologies in order to evaluate the actual technology as 

apart from the men. 

Capital also has a hand in determining social roles through controlling technology. 

For example, '·the size and weight of the fonn is arbitrary. Printing presses and the printed 

sheet too could have been smaller. .. lt is in printing purely a question of custom at what 

weight the use of hoists and trolleys to transport the fonn is introduced" (Cockburn, 1999, 

p. 189). To women it seems intentional. '"Many women havc observed that mechanical 

equipment is manufactured and assembled in ways that make it just too big or too heavy for 

the average woman to use·' (p. 190). Even if one chooses to make the argument that the 

inferior physical nature of women stems from simple biology and child bearing, nowadays 

technology is so advanced that we can overcome these obstacles. The potential to allow 

technology to demonstrate just how advanced it is comes from society. 

Cockburn concludes that ''the construction of gender difference and hicrarchy is 

created at work as well as at home-and that the effect on women may well cast a shadow 

011 the sex relations of domestic life" ( 1999, pp. 194 ). So, in effect this is technological 

determinism but we must remember that this technology was created with political 

purposes in mind. This case study shows us how male power is deployed in the interests of 

men apart from that of their relation to the capital. Patriarchal society protects men: their 

jobs from machines, women and within thcir own trade (journeyman). Women must see 

these relations as built 011 fear, etc and not a natural order. A 11ew project or contextual 
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approach as different social relations would have a different effect on technological 

expressions and therefore society. 

Also Cockbum is alluding to the possibility that technology can change. lt does not 

have to be the form that it takes. "Identifying the gendered character of technology enables 

us to overcome our (women's) feelings of inferiority about technical matters and realize 

that our (women's) disqualification is the result not of our own inadequacy, nor of chance, 

but of power play"' ( 1999, p. 195). Recognizing power play is an example of removing the 

sheep's wool from the back of the wolf. This is a technique in searching for new fountains 

of technological change, but first the wolf must be identified as a wolf. '·Understanding it 

as mal e enables us to make a critique of the exploitation of technology for purposes of 

power by men-both over women and over each other, in competition, aggression, 

militarism" (p. 195). Here, we can see how a technological form does not have to be the 

final fonn; it could differ based on different social constructions. Seeing things in this light 

asks us to question why certain values, interests and characteristics are privileged while 

others are not. Such a re-fried analyses would diversify our concept of technology thereby 

opening it up to new and expanded interpretations which should have an effect on 

technological production. Finally <technology> is a regulator of gender relations as 

technological expressions are used for the reinforcement of social prejudices, but the mere 

recognition of this is a way to contextualize the target for change. 

P. <Technology> as technical, social and traditional coordination 

In chapter seven "Industrial Society and Technological Systems" of her book A 

Social History o/American Technology, Ruth Schwartz Cowan analyzes the changes in 

American socicty betwcen 1870 and 1920 dueto thc dcvelopment and adoption of five 

technological systems which ali havc certain qualitics in common. Her argument is that the 

results of societal-wide and interconnected components of technologics bring about social 
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change. The links between these technologies are socially established and reinforced. These 

links are also indications of certain values: consolidation, intebrration, and interdependency. 

Cowan understands a technological system as a network of interconnected and 

interdependent components which can involve many aspects of one's life. Initially 

technological systems might be single purpose, but they can mature into the multifarious 

network as they incorporate other components, either by design or use. The growth of 

technological systems has changed the American society drastically from being an agrarian 

culture to an industrialized one. ""When a society passes from pre-industrial to industrial 

conditions, which is what happened in the United States in the years between 1870 and 

1920, people become less dependent on nature and more dependent on each other"' ( 1997, 

p. 149). The idea behind a society that depends on one anothcr is extremely complex. lt 

includes a web of activities and products that span society and Cowan compares feeding 

one·s child in a pre-industrial society to what is involved in feeding one's child today. In 

the fonner it might mean going to the river and collecting oysters, but in the latter, ··in order 

to get bread for a child, an average American woman is dependent on thousands of other 

people ... man y of them living and working ata considerable distance, employing equipment 

that she could no begin to operate" (p. 150). There would be various industries to consider 

in the production of the bread, the growing of the wheat to name one, and there would be a 

complex logistics system connecting thern ali. 

Cowan argues that integration and interdependency are two key aspects to the 

definition of technological systems. These rational ideals, she says, were the driving force 

behind the technological success of the telegraph, the railroad, telephone and oil pipeline 

systcms of the Unitcd Sta tes. In fact, thc intcgration of other components of the system was 

conceived of in thc devclopment of these systerns. Cowan deemphasized the technical 

advances while giving credit to the implementation of these rational ideals. Yes, 
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industrialization played a huge role, but that the many technologies had to be linked 

together to achieve the success that they <lid. These links are important social relations that 

have little to do with the inner logic of any one particular technology. These links 

crystallized as the manifestation of ideals; ideals are arbitrarily chosen within a society. 

Industrialization was only one factor among other more subtle ones. 

In other words the industrialization of the nineteenth century allowed people to be 

less dependent on nature and more dependent on technology, but industrialization, to the 

scale that we know it, was the result of the crystallization of numerous social relations 

connecting various technologies; and these connections, in tum, encouraged those 

technologies to flourish in design, use and efficiency. One of the aspects of <technology> 

that Cowan ernphasizes is that it requires the existence of large systems for its production, 

but that it is also connected to other large systems. Once in place, a society is populated by 

·'individuals [ who] are linked together in large, cornplex networks that are, at one and the 

sarne time, both physical and social technological systerns" ( 1997, p. 149). In industrialized 

societies, as opposed to agricultura] societies, people are: 

much more dependent on other people and on the technological systems that 

other people have designed and constructed. The physical parts of these systems 

are networks of connected objects: tractors, freight cars, pipelines, automobiles, 

display cases. The social parts are networks of people and organizations that 

rnake the connections betwecn objects possible: fanners, bankers, and truck 

drivers; grain elevators, refineries, and supennarkets (p. 151 ). 

The ironic fact, however, is that these people are joined by systems of networks of 

connectcd objccts, but this is ali virtually unknown to the individual. To depend on the 

unknown is similar to relying on technological progress to solve ali problerns, real and 

irnaginary. This is a fonn of technological detenninism. There is also the suggestion of 
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technological determinism in the idea that a society, as it expands and interconnects various 

systems and social relations, naturally adopts similar if not identical values for the same 

situations. Consolidation acts at all levels of society, but it is consolidation as technology. 

The price we pay for this consolidation is an element of isolation within human relations. 

What sort of technological expressions would emerge ifthe aforementioned scenario were 

reversed? 

Cowan shows that it was not so much the technological developments that drove the 

industrial society but the consolidation and integration of a multitude of efforts. These 

ideals were like a catalyst to the development of the nation. The telegraph, developed by 

Samuel Morse, was conceived as a system which would expand using the instruments 

Morse had patented. A new branch otlice would apply for a license to use the equipment 

and extend the service. Morse, however, had difficulty collecting the licensing fees. As a 

result many competing companies sprang up, one of which later became Western Union. 

However, this should not diminish the huge impact that the telegraph had on American 

society. For example, the telegraph was used on Wall Street in the from of in-house 

telegraph service ant the transcontinental telegraph was a major factor in promoting trade 

between Europe and the United States which in tum generated the need for increased 

production. This allowed for higher wages, and it demanded that the workforce move to the 

cities which then dictated that the character of the United States would reflect the process 

of urbanization that was happening also as a result of the telegraph. The telegraph also 

played a role in changing military strategy. "In short, by 1880, if by sorne weird accident all 

the batteries that generated electricity for telegraph lines had suddenly run out, the 

economic and social life ofthc nation would have faltcred'' (1997, p. 153). Ncvertheless, 

Cowan highlights the importance of concepts in the development of technological 

expressions. In this case <consolidation> and <integration> were the operative concepts, 
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but under the tutelage of a different project there would have been different concepts with 

distinct technological expressions. 

Another system that connected various geographic regions and diverse components 

of society was the railroad. There were man y obvious advantages to the railroad. lts 

development did not require that it be close to the ocean or a river, and "once the technical 

feasibility of the railroad became obvious, its commercial potential also became clear" 

(Cowan, 1997, p. 153). The idea of convenient, transcontinental transportation in the US 

required that the rail system and ali related systems be consolidated in order to promote 

profit, efficiency, speed and comfort. 'The pre-Civil War railroad system was not yet quite 

a technological system because, large as it was, it was still not integrated as a net 

work ... This lack of integration created numerous delays and additional expenses·· (pp. 153-

154 ), but after the Civil War local forros of identity and regional obstacles were less 

important as they impeded the western expansion of the nation which was a policy that was 

widely accepted by ali, regardless of what state you carne from. <Technology> is a 

perpetuator of values and concepts, but it is also a common denominator of di verse social 

relations. 

To overcome these obstacles, railroad ownership and management were combined 

since having a single owner was conducive to a streamlined management of components. 

Integration was the key to eliminating bad variables. "What made this kind of integration 

possible was not a technological change, but a change in the pattem of railroad ownership 

and managemenC (Cowan, 1997, p. 154). Therefore, if one wanted to start a successful 

railroad company and be competitive, he/she would have to raise a lot of capital to control 

ali related systcms: builders, timber, land, stcel, oil, etc. This caused monetary systems to 

necd to be consolidated as well and the result was the stock markct and investing, .. because 

such a venture could not be financed by individuals, or even partnerships. Money had to be 
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raised both by selling shares of ownership in the company to large numbers of people and 

by borrowing large sums of money by issuing bonds. As a result, both American stock 

broking and American investment banking were twin products of the railroad age" (p. 154 ). 

The ideal of consolidation also had domino effects much like the creation of a rail 

system led to the business of investment banking. The consolidation of ownership led to 

material changes in the technology of the railroad. "As railroad ownership became 

consolidated, the railroad system became physically integrated. The most obvious indicator 

of this integration was the adoption of a standard gage, which made it unnecessary to run 

different cars on different sets oftracks" (Cowan, 1997, p. 155). Here the effects were 

technical as well as abstract in that profit and convenience were promoted. Time was also 

incorporated into the rail system in that time zones had to be created for scheduling 

purposes and time had to be considered as people would be connecting and transferring. 

--virtually everyone in the country accepted the new time that had been established by the 

railroads, although Congress did not actually confirm the arrangement by legislation for 

another thirty five years. Such was the pervasive impact of the integrated rail network"' (p. 

156). The rational implementation of certain values, in this case integration and 

consolidation, meant that it was easy for society to accept the enlistment of other aspects of 

society into large systems. 

The face of society was affected by these highly rational values, but the issue is the 

ease with which they were accepted. 1 would argue that the system of rewards was 

sufficiently attractive to make this feasible for the producers and the public suggesting that 

another systern could replace the one that was allowed to flourish. Also, the railroad had a 

huge irnpact on our conceptual construction. For exarnple, <time> had come to be 

something valuablc and not to be wasted since a single maehine eould be the cause of either 

the poor or effieient use of this newly expanded commodity. 
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The ideals of integration also played a role in the development and expansion of the 

petroleum system. 'The most successful petroleum entrepreneurs were the ones who 

realized that control of petroleum transportation was the key ingredient in control ofthe 

entire industry" (Cowan, 1997, p. 157). John D. Rockefeller was the most successful in this 

respect with the foundation of Standard Oil. "As a result of their control both ofrefineries 

and pipelines, Rockefeller and his associates controlled 90 percent of the refined oil in the 

United States" (p. 158). Such a widely dispersed empire required sorne legal maneuvering, 

and this particular technological system even bridged the sovereignty of the states. This was 

because the laws for corporations were different from state to state. So they established a 

trust which made common decisions for the many smaller corporations throughout the 

states. 

The petroleum industry became more and more a pervasive influence on the 

American lifestyle with the maturation of the twentieth century. Once the interna) 

combustion engine was developed "Americans discovered that access to petroleum was 

becoming a necessary condition not only of their working lives but also of their leisure 

time" (Cowan, 1997, p. 159). Petroleum development diversified <time> in that the 

technological developments that resulted from its exploitation diversified how we spend 

our time. The discovery of oil not only reduced manual labor energies, it enhanced our free 

time. 

American business practices were greatly influenced by these technological 

systems, and they in their tum influenced these systems. "While the railroad, telegraph and 

petroleum networks had been integrated by corporate takeovers, the telephone system was 

integratcd, from thc vcry beginning, by corporate design·' (Cowan, 1997, p. 160). 

lntegration, according to Cowan, must be total in terms of its poten ti al usc-like 

petroleum was for work and play. She illustrated this point by indicating that the telephone 

624 



system suffered because it ignored this potential. A technology can integrate many uses, 

and Alexander Graham Bell did not take advantage of the potential of his invention; and, as 

a result, he incurred the unneeded burden of competition. 

What the organizers of the Bell system failed to understand was that people 

would use the telephone to socialize with each other. The independent 

companies took ad van ta ge of Bell' s mistake. Sorne of them offered services that 

Bell had not thought to provide. Dial telephones were one such service, allowing 

customers to contact each other without having to rely on an operator ( l 997, p. 

l 6 l ). 

The personal use of the phone for socialization could have been predicted if Bell had 

included a general sense of contact within the goal ofthe production ofthis particular 

technological expression. Bell also did not anticipate that farm households would use the 

phone. Bell did not fully understand that integration was total. He did not recognize that it 

applied to the material system of technological production as well as the uses and 

customers toward which it was employed. 

The electric system was very similar to the phone system. lt represented a 

conventional network in that it was a system of interconnected wires. The electric system 

was more complex since it incorporated, from the start, a business aspect. Thomas A. 

Edison was already known to the Wall Street investors when he began work in his 

laboratory in Menlo Park, New Jersey, so he had no trouble borrowing money. '·From the 

bcginning, Edison understood that he wanted to build a technological system and a series of 

businesses to manage that system" (Cowan, 1997, p. 163). That it was designcd as a system 

allowed it to grow atan irnpressive rate. In essence, a system is the conceptual groundwork, 

thc blucprint, foras yct uncharted areas. Ali that is necdcd once one has the dcsign is thc 

labor and matcrials. 
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The electric system in general was more complex than the other systems. It was 

made up of subsystems: lighting, traction, industrial power. "Despite this diversity, the 

electric system was unified by the fact that the generating companies were generating 

altemating currents at sixty cycles per second. This meant that all electric appliances were 

made to uniform specifications and ali transmission facilities could potentially be 

connected to one another" (Cowan, 1997, p. 165). Here uniformity and interconnection 

were not arrived at; they were foundational elements in the equation that joined all 

constituent systems. 

The character of industrialized society is one of interconnectedness. Each action or 

decision connected one to the rest, and the individual is deeper in the technological system, 

meanwhile the technological system itself is further constructed. '"The net effect of ali that 

construction activity and ali those choices was that a wholly new social order, and wholly 

different set of social and economic relationships between people, emerged: industrial 

society"' (Cowan, 1997, p. 165). lnterconnectedness dictated that society must follow the 

practices and procedures of the industrial realm. Is this a form of determinism? Perhaps, but 

it was one that was socially maneuvered. In any event, growth makes contact between 

individual entities and social relations more of a real possibility with more frequency. 

Where is this contact? 

Industrial societies are dominated by cities. Newer technologies meant that it 

became important for people to live in proximity to them; therefore, society became 

urbanized. Money was also tlowing in the direction of the cities. The congestion of 

urbanization meant that technological solutions had to be found to solve the problems 

rclated to this problem: streets, health care, security etc. And since farming was bccoming 

more productive dueto machinery, fewer people were needed as fanners, so they went to 

the city to work. The urbanization of the US meant that our values no longer retlected those 
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that connected us to the earth and politics began to reflect the urban centers. Politics began 

to promote the cities interests. "This transition to an urban society had political 

consequences because political power tends to follow the trail marked by the wealth ... City 

residents began to flex their political muscles and to express their political interests more 

successfully" (Cowan, 1997, p. 166). The nature ofthe contact changed, so their outward 

expressions changed-a process that could be applied analogously to <technology>. 

Different fonns of contact would result in distinct technological expressions. 

So, according to Cowan, the advent of industrialization meant that our lives were 

increasingly detennined by the rational ideals of integration and consolidation to the point 

that, ·'the social ties that bound individuals and communities together were being carried 

over, communicated through, and to some extent controlled by technological networks that 

were owned by large, monopolistically inclined corporations" (Cowan, 1997, p. 171 ). The 

relations that define integration and consolidation are entirely dependent on social 

elements. 

The irony of this process is that while technology allows us to overcome man y 

obstacles, it is the consolidation of technologies that requires us to be dependent u pon other 

obstacles and technologies. "More people were living longer lives; fewer babies were dying 

in infancy; the standard of living fonn man y Americans was rising. And at the very same 

time, because of the very same processes, people were becoming more dependent on each 

other'' (Cowan, 1997, p. 171 ). This dependency serves to perpetuate large technological 

systems as they atomize the individual in the sense of community and not in the sense of 

satisfying his/her needs. Yes, the individual is in contact with others through an increasing 

number of tcchnological systems, but the nature of the contact is geared toward thc 

satisfaction of his/her needs and not those of a community. Again, is this another fonn of 

detenninism? <Contact> has been expanded given the new social relations that came of the 
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industrial revolution. <Contact> no longer necessarily implies physical proximity. It now 

also carries the connotation of transcendental interconnection. One can feel apart of 

something larger without knowing one's neighbor. This is a new element to our 

understanding of contact. We are joined by convenience and united by isolation. This is a 

new forrn of <contact>. It is one that is characterized by a subtle understanding that people 

can live together and be united by independence. Again, technologies affect our conceptual 

constructions. 

Cowan implies that American society was aware of this process of integration 

which suggests that there were social forces at work and not so much a product of 

deterrninism. "All Americans must have been aware that it had become something vastly 

different: a systematic undertaking that had created interlocking physical and social 

networks in which all Americans-rich or poor, young or old, urban or rural-were 

increasingly enmeshed"' ( 1997, p. 171 ). Certain values were able to unite a culturally and 

economically diverse society. Was there a study done to find the common denominator 

among the many sects and races constituting the American society? No, but this is not to 

suggest that one could not be implemented with the end of looking for other such common 

denominators. 

Why did American society accept so easily such a drastic change from an agrarian, 

self sufficient society to one completely dependent u pon technology and not one another? It 

is because the change was given the appearance of a concerted effort. lf our society is 

characterized by interconnected industrialized technological systems and a system depends 

on man y components of society, then we can add/subtract components to diversify the 

technological cxpressions. <Technology> secms to possess an inner logic, howcvcr subtle, 

which gives the appearance ofbeing self perpetuating; but, this logic is one that is 

generated in society through the choice of core values with which to build upon. 
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The core of <technology> for Cowan seems to be the notion of integration, both 

technically and socially. Changing the ideals within society would affect our concept of 

technology and thereby the type and forms of technological production as well. This may 

be hard to do since the ideal concept of <integration> has been lauded since Newton and 

the Enlightenment, but its difficulty <loes not rule out the choice of other values to serve as 

foundational elements for <technology>. 

Cowan' s point is to show us the power and range of a few concepts 

(interconnectedness for example). Since we have detennined that there is choice behind 

certain social constructions, could we not choose other concepts to compliment altemative 

technological expressions? A project would naturally reflect deterministic logic whereby 

the project would be conceived to affect society and eventually technology. We do make 

choices about technology that affect society. The issue has to do with which choices we 

make. 

In the article "The Industrial Revolution in the Home", Cowan points out the 

unexpected results of technological change whereby the price for efficiency in one area is 

paid for in another area of experience. She clears up certain misconceptions surrounding the 

effects of industrialization, our understanding of the family unit prior to industrialization, 

the labor saving element of technology as well as the assumed benefits. Her conclusion is 

that there are many subtle effects related to the technologies (home appliances) that were 

introduced into the home which were not the logical result of industrialization. The 

industrialization was notas revolutionary as one might think in terms of the effects it had 

upon production and social-economic roles within the family. The effects of the home 

appliances werc unexpected. They wcrc not mere sidc cffects. Thcsc tcchnologies had 

profound and lasting effects upon ce1iain concepts that were typically associated with the 

home, maternal responsibilities and family. 
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Cowan begins by clarifying what constituted a family before the industrial 

revolution. She points out that we do not even know what that family might have looked 

like. To illustrate, she compares a family of rural 1800 England to an urban American one 

of 1950, which is like comparing apples and oranges. True, the focus of production has 

shifted from the home to the market, but the social pressures (and responsibilities) on 

women that we assume existed prior to industrialization did not; but the actual production 

within pre-industrial families was far more similar to today than one might think. For 

example: 

historical demographers working on data from English and French families have 

been surprised to find out most families were quite small and that severa! 

generations did not ordinarily reside together. .. English families routinely 

employed domestic servants, and even very small English villages had their 

butchers, bakers, and candlestick makers; ali of these persons must have eased 

sorne of the chores that would otherwise have been the housewife's burden 

(Cowan, 1999, p. 282). 

So, these families were not isolated units of production whereby each member of the family 

worked toward the successful production of goods needed to sustain the family. There were 

outside workers and women's roles, in particular, were not what we might have expected. 

In sorne cases women had a managerial role as to the employed servants. 

To analyze the relationship between production and the family unit, Cowan has 

chosen the introduction of electric appliances into the household as a point of departure. 

We think that the introduction of rnodem appliances into the home has caused women to 

feel the pressures of role anxiety dueto a loss ofresponsibility and position related to the 

hierarchy and the rnanagement of servants. So with the rnisconceptions we have of the 

effects of industrialization upon the farnily unit plus the contradictory understanding we 
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have in mind about the constitution of the pre-industrial family, Cowen asks, '·what 

happened to middle-class American women when the implements with which they did their 

everyday household work changed?" (Cowan, 1999, p. 283). 

To begin to address the question above, Cowan has chosen women's magazines 

since this "non-fictional material (articles and advertisements) in those magazines was used 

as a partial indicator of sorne of the technological and social changes that were occurring" 

(Cowan, 1999, p. 283 ). For example with electrification carne great changes in women 's 

household work. lroning used to be an ali day task which required that the stove had to be 

constantly lit, and that the work was done in a separate part of the house dueto the heat 

generated. The washing machi ne did not entirely eliminate the burden of keeping clothes 

clean; plus the conveniences of in-door plumbing were not entirely convenient for the 

housewife. "Sorne chores were eliminated-hauling water, heating water on the stove, 

maintaining the kitchen fire-but other chores were added-most notably the chore of 

keeping yet another room (the bathroom) scrupulously clean" (p. 285). Electric stoves and 

refrigeration also meant new food stuffs and food types. 

In academia it is common to ask what happened to the craflsmen as a result of the 

industrial revolution, but we don't ask what happened to the housewife as a result of the 

changes in the home. Ali of these changes, in addition to their effects, are the result of 

enonnous technological innovation, and this phenomenon can be considered a revolution 

where the housewife is at the vortex ... What happened to this particular work force when 

the technology of its work was revolutionized? Did structural changes occur? Were there 

new jobs created for which new skills were required'? Can we discem new ideologies that 

influenced the bchavior of thc workersT (Cowan, 1999, p. 286 ). Cowan · s answer to ali is 

yes. The structural changes were in the work force which increased the work load and the 

job description. This was dueto the disappearance of paid and unpaid servants. Also, "new 
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jobs were created for which new skills were required; these jobs were not physically 

burdensome, but they may have taken upas much time as the jobs that had replaced. New 

ideologies were also created, ideologies which reinforced new behavioral pattems" (pp. 

286-287). These changes are contrary to what the functionalists argue. They feel that 

because ofthe changes in functions of the housewife immediately after electrification 

women were getting divorces and flooding the job market. Cowan does not agree. The 

housewives were "'sterilizing baby bottles, shepherding their children to dancing classes and 

music lessons, planning nutritional meals, shopping for new clothes, studying child 

psychology, etc'" (p. 287). After electrification, household labor was no longer considered a 

tria!; the ideology had shifted to one of an emotional tri p. The labor was of !ove and to 

ignore one's duties meant that one was nota good mother-she did not !ove her family. 

The standard sociological model explaining the impact of electrification on the 

family lite is inadequate. For instance, the functions of at least one member, the mother, did 

not decrease but in fact the opposite occurred. Nonnally technological change has the 

following etlect on the workforce. ''Its structure becomes highly differentiated, individual 

workers become more specialized, managerial functions increase, and the emotional 

context of the work disappears. On ali four accounts our expectations are reversed with 

regard to household work'" (Cowan, 1999, p. 296). So, for women the price for less toil in 

the home was a diminished status and responsibility in the holistic sense. Their roles 

changed. The latter two concepts are more fuel for critica! thinking than labor saving 

chores. Perhaps a project geared toward the prornotion of critical thinking could enhance 

the production of technological expressions in the sense that a female's perspective will be 

taken into account. 

The perspective might be from the vantage points of critica! reflection, status and 

responsibilities and not from that of "labor saving'". A change in perspective results in a 
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new concept of <technology> and its ensuing expressions. A shift in concept also meaos a 

shift in status or identity. For instance <speed> and <consolidation> affected women's 

identity. 

Basically, the time spent on the household duties did not decrease, and the work that 

had been dispersed among servants was now the foil responsibility of the housewife. 

Ironically, with increased responsibility carne less respect. So, it was nota loss in function, 

as the traditional sociology of the home suggests; rather it was a change in function which 

implied changes in many areas. Just prior to electrification, domestic servants disappeared 

dueto the diffusion of germ theories. Once this occurred, technologies were developed 

which supported the idea of a single house employee-the housewife. Specifically: 

Domestic technologies that cross the boundaries of the single family household 

have been invented, but they have persistently failed ... The bias towards the 

individual household and individual housewife has had important design 

consequences. Few tools in our society are designed for communal or shared 

ownership. lf they were designed for sharing, rather than for individual use, we 

believe they would change structurally, mechanically and in material 

composition (MacKinzie & Wajcman, 1999, p. 272). 

Perhaps the real reason behind our aversion to communal or shared ownership comes from 

the paradigms of capitalism and private property. If this is the case, <technology> should 

be considered an entity free of such narra ti ves. MacKinzie and Wajcman are talking about 

the possibility of changing the essential foundations of <technology>. If we change the 

focus, the conceptual constitution of <technology> will follow suit. As a result we would 

question the csscncc of a technological expression-its values; then wc are I ibcratcd to 

substitute others and troubleshoot the result. 

633 



It can be argued that the production ofhousehold appliances was a result of the 

change from a trading society to one of manufacture whereby the marketing of the new 

appliances would serve to perpetuate this system of production and innovation. There are 

elements of both technological determinism and social construction at work here. 

From Cowan we leam that we cannot expect uniformity of effects related to 

technological change and its corresponding workforce. In other words, increased 

technological elements do not produce the same effects from one type of workforce to 

another. Effects vary and are often so subtle that they are classified as ideological and 

emotional changes. This article asks us to be critica! of the technologies far beyond asking 

if they are more efficient to their specified task. We need to be asking what additional 

effects it might have in realms besides that of labor-saving efficiency. Efficiency is a price 

we pay with by sacrificing other aspects of our lives. Also, <technology> will retlect 

traditional social relations. Efficiency has a price; in this case the price was wornan · s roles 

and their participation as managers in the household in stead of laborers. Technology rnight 

even produce more work, both in the irnmediate and long term trajectories. Recall that 

technologies create problems; therefore they create more work. Cowan's study of the 

industrial revolution in the home is simply a local example of a global phenornenon. 

Q. Social relations in the technology of production 

This implies that different perspectives and concepts lead to corresponding 

technological expressions. Recall that social constructivists argue that the explanation 

conceming the role that technology plays in the economy and society is too simplistic. 

Again, this suggests that a <technology> that is immune to such paradigms would be 

healthier. lnstcad ofthc incvitability of technological progress ami the labor relations that 

result, the social constructivists argue that ··technology is expressly designed to el iminate 

human labor. .. Our technology of production is in man y ways the result of our social 

634 



relations". Behind the technology are social choices as well as the segregation of choice. 

The social constructivists wish to open the black box and "see how technical choices are 

simultaneously social through and through" (MacKinzie & Wajcman, 1999, p. 143). In 

short, "social relations shape technical choice" {p. 144 ). It stands to reason that a new set of 

social relations, or an expanded scope of social relations including more contextual 

diversity, would have an effect on technological choice. 

Technological choice is exposed to a limited number of contexts, narnely those 

associated with capitalisrn. The social constructivists take issue with Marx·s argument that 

the productive rnethods of capitalism create the worker-owner relationship characteristic 

since the industrial revolution and that technology is above social struggle. For their part, 

thc social constructivists show .. how capitalists shape technology with class struggle in 

mind" (MacKinzie & Wajcman, 1999, p. 144). This is done by the owners ofproduction, 

but there are also decisions within the working class to prevent the entrance of a 

cornpetitive work force such as women or children. The ideal of control is crucial to their 

role as owners, and this was their project which further shows that projects have existed and 

can be used as rnodels for the future. It is sirnply a matter between cho ices of projects. 

So, social and power relations are behind man y of the specific material fonns that 

our technologies have taken over the years. Contrary to the tendency to believe that 

efficiency is always the primary consideration in technical choice, Marc Bloch argues that 

social relations and power struggle were behind the triumph of the watermill over the hand 

mili. "One might presume that choosing the best method of milling grain is simply a matter 

of technical efficiency. Bloch however shows that social relations shaped technical choice 

in that peasants· and lords· different places in feudal social relations lcd thcm to prefcr 

different ways of milling grain ... With the centralized watennill, lords could exact dues; but 

with the hand mili, rnonitoring the use was impossible. Therefore, onc's position in the 
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social hierarchy affects technological choice; and, in this case, efficiency <lid not even come 

into the picture. In fact, technical efficiency would have been counter productive to the 

interests of the lords. In short, technological choice is calculated for specific social effects. 

Here we see a new angle or perspective on <efficiency>. In this case the concept 

includes the idea of efficiency for whom. Concepts such as <efficiency> are socially 

controlled; therefore, different sets of social relations would expand the concept. 

The watennill met with obvious resistance, and the hand mili persisted in sorne 

places in Europe until the 19111 century. In one instance, for example, the peasants who 

resisted were not even peasants. 'They were a collection of artisans rather than peasants, 

and it was not only the dues for milling grain or malt and the miller's exactions that they 

sought to avo id by milling grain at home"' (Bloch, 1999, p. 153 ). The rebellious peasants 

also wanted to mili coarser cloth at home despite the common belief at this time that fine 

material was the only type that really needed to be milled under foot. One of the more 

universal responses to such stubbomness was to confiscate the mili stones and use them to 

pave the roads of the lord s. The symbolic effect of this could not be more obvious. 

Technological choice has both symbolic and social effects. For instance, there would be 

different results among technological expressions between a society based on a hierarchy 

where each worker has a limited role and one where each worker was instead an artisan 

who made decisions regarding production at all levels. Contact between artisans maybe 

would have eventually generated an entirely different fonn of technological revolution. 

Tradition, then, could actually serve to breed innovation. Projects will meet with resistance, 

but the value of social constructivism is that it can be a too] for an exhaustive search for 

ways to avo id tension. If <technology> were immune to ce11ain paradigms of power, then it 

would be more open to a variety of technological expressions. 
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That hand powered technologies survived in so many regions on the periphery of 

Western Europe shows that in these areas there was still a small potency of tradition. More 

importantly, however, man y of these regions were too cold for the use of water powered 

technologies; or they were too far from the center of feudal power (Bloch, 1999). This 

article gives us reason to always look to the possibility that technological innovation might 

be due to social relations and not at all related to efficiency. 

As was mentioned above in this investigation, the social constructivists would argue 

that the capital-labor relations are intentional and not the logical result of the relations 

needed for increased material wealth. "Capitalists shape technology with class struggle in 

mind'' (MacKinzie & Wajcman, 1999, p. 144), which makes sense dueto the need to 

eliminate cornpetition. If there is class struggle, then this energy that could be used toward 

competitive ends is wasted on class struggle. Creative and personalized energy on the part 

of the worker is also lost in this struggle in that the type of technology is not conducive to a 

customized participation between the worker and the machine. 

MacKinzie and Wajcman have chosen a passage from Marx which contains 

infonnation to support the above claim. Marx believed that there was antagonism between 

the worker and the too!. Marx wrote that ''the object of improved machinery is to diminish 

manual labor, to provide for the performance of a process or the completion of a link in a 

manufacture by the aid of an iron instead of the human apparatus'' ( 1999, p. 156). Also, 

Marx cites Andrew Ure, who said that ''whenever a process requires peculiar dexterity and 

steadiness of hand, it is withdrawn, as soon as possible, frorn the cunning workman, who is 

prone to irregularities of man y kinds, and it is placed in charge of a peculiar mechanism, so 

self-regulating that a child can superintend if' (p. 156). What is not rnentioned directly in 

thcse passages is that skill is being relegated out of the workforce so that anyone can be 

hired at a cheaper price. In addition, the mention of a child as the supervisor is deceiving 
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(arbitrary) since the real idea is to put the supervision in someone else's hand. lt behooves 

the capitalists to have competition between labor and the machine as well as between 

members of the labor class. There we have the mere intricacies of the capitalists' project. 

Certain ideals must be taught to the working class in arder for them to better serve 

the capitalists. If not, ifthe free will ofhumans would be allowed to tlourish in the factory, 

there would be chaos in production and social strife throughout society. In addition, "when 

capital enlists science into her service, the refractory hand of labor will always be taught 

docility'' (MacKinzie & Wajcman, 1999, p. 157). It is a battle between control and 

humanity's potential. Within the context of a newly industrialized Europe, this phrase 

would be taken positively. Today, however, we might see this as cultivating mindless 

consumers. 

Harry Braverrnan, in his article "Technology and Capitalist Control'', looks at 

workplace technologies to highlight certain capitalist intentions concerning class struggle. 

''The reproduction and expansion of capital require the subordination of labor and, 

according to Braverrnan, this is achieved by deskilling and homogenization of the working 

class" (MacKinzie, & Wajcman, 1999, p. 144). There is a real connection between 

technology and control o ver labor, meaning that choice of technology could have a 

different effect other than control over labor. <Technology> could have different 

inspirations as well. We could replace <control> with other concepts thereby having a 

different result on technological choice, but for now it is a battle of values and expectation. 

This would be an example of changing the project, but obviously for a new group to 

compete with the capitalists would require tapping a power resource comparable to that of 

profit and ownership of production. Perhaps this power lays in the diversity of perspective. 

Braverman begins by dissecting the meaning of human control over labor. In one 

aspect, the increased use and effectiveness of tools rcpresents more human involvement in 
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labor. These too Is constitute an extension of the human senses. On the other hand, "the 

mass of humanity is subjected to the labor process for the purposes of those who control it 

rather than for any general purposes of humanity as such" (Braverrnan, 1999, p. 159). Yes, 

the machine can extract more from the environment in ways that retlect the human senses. 

"The control over the machine needs no longer be vested in its immediate operator. This 

possibility is seized upon by the capitalist mode of production and utilized to its fullest 

extent" (p. 159). The capitalists could have seized upon another aspect in addition to 

<control>. Basically, this is an exercise in changing perspective-from the owner to the 

operator. Again, with new inspirations and new values we should have an expanded 

understanding of <technology> and different technological expressions. 

To carry out the above, Bravennan states that in order for machines to control 

humans, "the interests of the two must be antagonistic ... The manor in which labor is 

deployed around the machinery ... must be dictated not by the human needs of the producers 

but by the special needs of those who own both the machi ne and the labor". Bravemrnn 

goes on to say that a special society must be created which promotes this type of labor or 

one which conforrns to the needs of this special organization of labor. This type of machine 

and the society which houses it become a source of enslavement. 'The machi ne offers to 

management the mechanical means that which it had previously attempted to do by 

organizational and disciplinary means" (Braverman, 1999, p. 159-160). If the machine can 

personify organizational and disciplinary means, then it can represent other concepts as 

well. Why must so many social relations be constructed around adversity and antagonism? 

Other concepts could be allowed to emerge which would intluence technology in a 

diffcrent way. 

The principie point is that the control of these machines is centralized. The issue is 

not necessarily that these machines are well dcvcloped, sophisticated or efficient in every 

639 



way. For example the assembly line is not a sophisticated piece of machinery. In fact, it can 

be powered by mules, water or other men. The point is that it serves management in that the 

pace of work can be controlled to satisfy the needs of the owners of production 

(Braverman, 1999). Here we are able to learn something about the priorities and values of 

the owners of production. They prefer control over sophistication; and they choose speed 

and quantity over quality and diversification. These priorities and values must have sorne 

form of counter balance within the host society, so these values must have an answer, like 

ine11ia in society. Society must want repetition and unifonnity perpetuated by fonns of 

consumption in order for this to happen. These social relations, then, become expectations 

which manifest as technological choice. <Expectation> is a relative standard. 

David Noble also writes about the element of control in technological choice and 

how if affects the work force. In his article, ··social choice in machine design: the case of 

automatically controlled machine tools", he compares two separate technologies, the 

numerically and the record playback controlled machine tools. Each technological 

expression was designed to address the problem of feedback for machine too Is. The issue is 

the following: owners of production want total automation, but there is also the need to 

remain versatile, conforming to the contours of the product, even when a too! is designed to 

pertorm one function. For the workers' part, they would want sorne input as to the feedback 

for similar reasons as to why the owners would want total automation. 

Feedback can be generated from somewhere along the continuum between totally 

automated input and independent infonnation from the machinists. Feedback is a means for 

the workers to exercise power; record-play back, on the other hand, "was in reality a 

multiplier of ski 11, simply a means of obtaining repeatability. The intelligcnce still carne 

from thc machinist who made thc tape by producing the first part. Numerical control (N/C), 

however, was based u pon an entirely different philosophy of manufacturing ... The N/C 
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tape, in short, is a means of formerly circumventing the role of the machinist as the source 

of the intelligence production" (Noble, 1999, p. 163 ). lt is val id for a human to be 

concemed with his/her loss of hurnanity and free will. There is dignity in decision making, 

while performing blindly and dumbly like a rnule could be construed as degrading. That 

<technology> is a form of replacernent or substitution is no secret, but there is nothing 

written in stone about what it can replace or how it acts as the replacing agent. 

The N/C was conceived with large metalworking firms in mind. lt strengthened the 

rnarket position of these finns as well as the rnanagerial authority in the factories. 

Technological detenninists would argue that these effects were the logical result of the 

implementation of this particular technology within the framework of capitalism (profit 

oriented). The social constructivists, on the other hand, question the ancillary relationship 

between the technology and the social effects or between the type of businesses and their 

choice of technology. Noble asks if "there is any other way to automate machi ne too Is, a 

technology for example, which would lend itselfless to rnanagerial control"? (Noble, 1999, 

p. 162). To answer this question, Noble shows that the choice of the N/C was largely dueto 

the social environrnent which nurtured it thereby demonstrating that <automation> can be 

the result of any number of social relations. Social relations can be chosen. A project' s 

model could be structured thus to mirror the choice of social relations. Approached this 

way, a concept is sufficiently liberated frorn social conditions so that it is free to manifest in 

a variety of ways. 

The industry which produces machine tools, which are then to be used in factories 

to manufacture other, more consumerably reliable goods, is dependent upon the whirns of 

thc market. Also, this industry puts emphasis on thc production of special machines which 

are custom made for the users-that is the factories where they will be installed. 

"Manufacturers devote their attention to the requirements of the larger users so that they 
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can cash in on the demand for high performance specialized machinery, which is very 

expensive dueto high labor costs and the relatively inefficient low-volume production 

methods"' (Noble, 1999, p. 164). lt could be argued that these decisions are the natural 

result of a capitalist economy, but they are not necessary in the sense that other decisions 

would emerge from other sets of social relations. 

The criterion mentioned above was met by the U.S. Air Force which was spending 

millions in the early years of the cold war in manufacturing of aircraft and respective pat1s. 

The Air Force created the market for the manufactures of specialized machine tools which 

would then be a govemment contract, the proverbial cash cow. "The point is that what 

made N/C possible-massive air force support-also helped determine the shape the 

technology would take. While criteria for the design of machinery nom1ally include cost to 

the user, here this was not a major consideration" (Noble, 1999 p. 165). The machi ne too) 

manufacturers were only concemed with meeting the govemment's specifications and there 

was no incentive to produce a less expensive too!. Maybe other incentives were quashed by 

the immediacies of the Cold War, but let's remember the Cold War was in large partan 

intentional fabrication. 

An artifact is like a paradigm which can influence expectation when there is a 

question of a better object or technological choice. There is a mold, and the artifact reflects 

this mold that is detennined by social contexts. This is the case with the military as they 

have conservative and traditional expectations based on prior technologies and empirical 

battlefield data (MacKinzie & Wajcman, 1999). Any new criterion would be based on 

untried results, whether or not it was a good innovation in the technology. For instance, 

cost is a major cause of conccrn. "'Becausc those economic factors operate within a 

different framework from that more common in civilian market, they produce markedly 

different effects. Because of the peculiar nature of military contracting [having the state as 
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their only client] ... firms have little incentive to fix innovation around reducing the cost of 

the process by which weapons are produced" (p. 229). Here, the idea is that economic 

systems and natures of technological expectation heavily influence the material outcome of 

technological expressions. 

The user can determine the form of an artifact. Air force requirements dictated the 

shape of technology as well as the software which enabled tape preparation. "The point 

here is that the software system which became the de facto standard in industry had been 

designed with a user, the air force, in mind" (Noble, 1999, p. 166). Despite the user, there 

were obvious disadvantages to the manufacturing of machi ne too Is designed to be used 

with N/C feedback. 

The more fundamental a system is, the more cumbersome it is, and the more 

complex it is, the more skilled the programmer must be, and the bigger a computer 

must be to handle the larger amount of information. In addition, the greater amount 

of infonnation, the greater the chance for error. But initial resistance was overcome 

by higher level management, who had come to believe it necessary to leam how to 

use the new system for business reasons (cost-plus contracts with the air force) 

(p.166). 

So a trend was created among the machine too! makers, and they had to conform to this 

trend in order to comply with management's desire for the potentially bigger contracts. 

What about the smaller shops who could not dream of military contracts? '"What 

about the precursor to N/C, record playback?" asks Noble. The record playback was ideal 

for the small shop. ·Tapes could be prepared by recording the motions of a machi ne tool, 

guided by a rnachinist ora tracer tcmplate, without programmers, mathematics, languagcs 

or computcrs. Y es this technology was abandoned .. (p. 166 ). The N/C was about 

automation. lt was the very manifestation of progress at that time. As for the record 
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playback, basically it represented the manual efforts and traditional human ski lis of the 

workers. ''As such, in the eyes of the future (and engineers always confuse the present and 

the future) it was obsolete" (p. 168). This rationale is like pretending to know what the 

future will bring by imposing values in the present. There is nothing necessarily logical in 

the idea of future progress based on values in the present. Could there not be progress based 

on other ideals? <Technology> still holds an element of progress in its constitution which is 

a bit of mythology since the defining characteristics of progress are far from necessary or 

predetermined. 

Noble points out that our society has fostered a feeling of distrust. Distrust is 

considered a virtue, almost a duty. "The distrust of human beings by engineers is a 

manifestation of capital" s distrust oflabor. .. The ideology of engineering in short mirrors 

the antagonistic social relations of production". The history of such feelings is not so much 

a logical adversaria! reaction against the labor force as it was an intentional move on the 

part of management. Fredrick Taylor's scientific management was designed to eliminate 

what is now called pacing which is the worker's practice of making free time for 

themselves, maintaining sorne authority over their labor, or slowing the pace of work so as 

to assure work for the future (Noble, 1999). 

<Distrust> is almost necessarily contagious; if no one trusts anyone, then it is your 

obligation not to trust anyone as you will actually feel the pressure to be distrustful. lf 

suspicion is the paradigm ofthe day, then one·s actions and involvement in social relations 

will automatically be tinged with an element of suspect. Take Mexico City for example. We 

spend thousands of dollars on security for our homes, constructing walls and decorating 

them with wires and sharp metal spikes instead of attempting to enhancc thc quality of our 

home cxpcrience and sense of <neighbor>; but if yours is the last house on the block 

without an expensive security system, then it will be the first to be robbed. Therefore, 
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<distrust> has been a principie driver for technological expressions, especially in the area 

of security; but what about technological expressions stemming from different concepts? In 

any event, what this demonstrates is that technological expressions are strongly detennined 

by certain concepts. 

The change in modes of production could have happened on its own by way of 

being guided by socially accepted values, we don't know; but the point is it happened the 

way it was intended by the owners of the capital. If there is a shift (as a new project) in 

control from the workers to the management, the chances of this are greatly reduced. ··with 

N/C there is a shift of control to management. Management is no longer dependent upon 

the operator and can thus optimize the use of their machines" (Noble, 1999, p. 1 71 ). N/C 

also dovetailed well with the efforts of man y large companies to computerize their 

operations. lt was also a technology which addressed the fears of intelligence control at the 

time of the cold war. N/C replaced the skilled machinists with button pushers. ··a: with 

hindsight, N/C seems to have led to organizational changes in the factory, changes which 

enhanced managerial control over production, it is because the technology was chosen, in 

part, for just that purpose" (pp. 171-172). Social relations also incorporate access to these 

types of decisions; therefore, a heightened sense of accessibility or democracy would 

expand the concept of technology as there would be more contextual input. 

The problem of control was not entirely eliminated by this kind of automation. 

Management still needs people on the floor who can back up the machines because they are 

not totally reliable. Intelligence is not entirely within the machine nor has it been totally 

removed from the worker. Our understanding of <etliciency> is neither legislative nor 

universal. lt could vary orbe expanded to include othcr considerations. Noblc"s argument 

that social relations determined the choice of technology is important, not because it is an 

answer to efficient production; it is not. Efficiency for the owners of production may not 
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have come any other way than by the controlling of labor; however, Noble is alerting us to 

the possibilities of achieving it some other way (a new project) simply because this form of 

efficiency carne about as a result of the social conditions and not by any rational cause 

effect relationship. The social conditions since Taylorism created the circumstances which 

nurture distrust and control. These values are within <technology>. What conditions could 

be created to put other values in <technology>? 

R. Conclusions 

First, we see that groups of people can be united by any number of factors, however 

real or abstract, meaning that the source of cohesion could be race, gender, ideological, 

cultural, temporal, etc. Such a factor is the nexus which allows us to label a social relation 

and its con-esponding sets of values, points of view and expectations. Social constructivism 

points out the arbitrariness behind technological choice. lt shows that other social relations 

or perspectives could just as easily have been victorious in this process. These social 

relations are resources for the expansion of the concept of technology. The value of social 

constructivism in tenns of finding resources for change is important. Resources are within 

contexts of inspiration which is an object form of social relations. These must be 

recognized so as to promote critica! reflection and un-coerced participation with 

technology. Social constructivism ex poses values, interests and sets of social relations that 

were not considered, for whatever reason, in the process of technological choice. <Choice> 

is a meta-social relation. Technological choice is far from democratic, but this is not to say 

that there is no feedback mechanism in our experience with technology. New values and 

perspectives can emerge from an unexpected experience with technology. The result is an 

expanded concept of <technology> dueto thc rccognition of new social relations that could 

be applied toward technology. 
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Yalues, perspectives and interests can determine a specific context. Recall the 

watennill example. Nevertheless context, in the total sense, determines not only the 

technological choice, but it also detennines conceptual construction. Recall the example 

about <success>. Despite the fact that social constructivism is cynical about technological 

choice it also shows usa hopeful path. If context determines conceptual construction, then 

it is up to us to organize the social relations that would spur the appropriate and 

corresponding conceptual orientation. 

Concepts can change either from the result of historical, political, social or 

technological circumstances. But we have also seen that they could change with a shift in 

focus or the addition of new perspectives. The school of social constructivism ex poses the 

exclusion of such perspectives, values and social relations. Within a certain social relation 

there is a distinct perspective, and the social constructivists revea! that a shift in perspective 

would cause in a diversification of <technology> and its expressions. Certain values are 

also embedded in technological production. These values are not legislative in that they can 

be exchanged for others with the purpose of expanding the concept of <technology> and/or 

changing its expressions. Concepts are behind and befare our experience in that they have a 

certain degree of agency, but we can choose the values of a concept thus intercepting this 

power that a concept may posses. 

Social constructivism exposes real and potential social relations that are used or not 

to construct technological expressions. By showing the values behind technological 

expressions, social constructivism exposes the values that are not employed. These values 

then can be exploited as new resources for the diversification of technological expressions. 

Social constructivism is an important element in the expansion of <technology>. lt reveals 

spaces, contexts, elements of contexts and perspcctives that are either excluded or should 

be excluded for purposes of addressing the diversity of our needs. Though, social 
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constructivism does not directly address the effects of technological choice, it does search 

for areas which could be used to create different results regarding technological 

expressions. Social constructivism uncovers resources within our social relations which can 

be used in the politicization of <technology> with the end of challenging technological 

expressions to correspond to our di verse needs. This approach also finds space within our 

social relations which can be conducive to critica! reflection. Critica! reflection, on the 

other hand, almost requires a diversity of perspective because a homogeneity of 

interpretation obviates the incentive to question. 

Whereas soft deterrninism showed the contingent effects of technological choice, 

social constructivism focuses on the cause of these effects. Isolating the causes and effects 

during analysis is an exercise in the promotion of critica! retlection since we are asked to 

question certain elements within an ever changing context of social relations. More 

specifically, social constructivism is an approach which identifies the socio-political 

motives of technological choice or the absence of motives. Social constructivism 

demonstrates that to combat the motives in our society, one must employ the same forrn of 

methods-those of poli tics and social relations. Social constructivism preserves the hope 

that change is possible since <technology> or technological expressions carne from us; 

therefore, somewhere in our continuum of social relations are the means to change them. 

The school of social constructivism identifies the target which may be friction, it 

may be a technical problem, as is the case with a reverse salient, it may be a group or it may 

be the absence of a group. This is a process of carving out new vantage points for novel 

perspectives that can be used toward critica) retlection. In these tenns, <technology> is 

about causes; it is the manifestation of social relations, and it is through social relations that 

change can be imposed upon technology. Social constructivism gives us the hope as society 

is a seamless web with numerous elements, but we are still united by a few basic elements. 
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In this sense, <technology> as seen from the social constructivists, is an attempt to 

juxtapose the global and the local(s) which again is good for critica! reflection. 

<Technology> can come to representa hierarchy, and social constructivism shows 

us the arrangement of this hierarchy in order that we may question it and look for other 

perspectives to challenge it. <Technology> can also be the symbol for a society that is 

characterized by a three dimensional web and not a pyramid. Social constructivism is the 

search for the man y elements, social relations, and perspectives which constitute the 

seamless web. Even meaning and facts are arbitrary under such an epistemology. A 

problem is also a randomly recognized position on the seamless web of perspectives 

dealing with technology. Intersections on the seamless web are contextualized for epistemic 

purposes so as to give legitimacy to their angle on technology. A crossroad in this 

rhizomatic relationship can be the essence of many social relations and their corresponding 

sets of values and goal s. 

Nevertheless, the mere awareness of these perspectives would expand the concept 

of technology. This is also true in our conceptual foundations. Analogous to technological 

determinism, social constructivism reveals that technological expressions are based on 

certain concepts as well as purposes. Consciousness of this encourages us to look for other 

concepts by way of comparison. 

The combination of the various formalized approaches of social constructivism 

would seem to be a good idea. For one, since social constructivism is about the uncovering 

of as many causes (physical and metaphysical) within as many diversified contexts as 

possible, then it would seem that the epistemologies through which we acknowledge them 

ought to be equally exhaustive. Their combination might lead to a logical approach to the 

effects of technological choice of expressions which is another way to promote critical 

reflection. All in all, what the social constructivists lack is an angle which is geared toward 

649 



an analysis of the effects; however, part of finding un-heard perspectives and unconsidered 

social relations is, basically, a recognition of the effects. In the end, the effects are poor 

choices. Isolating elements with society and social groups that have been hitherto ignored is 

a way to promote critica! reflection as these social relations are the resources far better, 

more democratic or more favorable technological choice. 

<Technology> is latent power. In arder far it to be allowed to demonstrate its power 

in tenns of diversity and creativity, the resources within society need to be unleashed upan 

the concept. Whereas the soft detenninists focused on choice behind technology, the social 

constructivists called our attention to choices that were not made. These choices are the 

resources, social relations, etc that could have been applied to the expansion of the concept 

of <technology> and its expressions. 

1t seems that in arder to fament a project and make it viable in society, a 

cornbination of soft detenninism and social constructivism would be appropriate. The latter 

would be used to find the appropriate sources while the fanner would be the execution of 

these resources in arder to have a specific effect either upon society and or technology. 

First, <technology> needs to be open to various social relations; then it can be focused 

towards certain results. 

What we leamed from the Enlightenment experience is that in order for a project to 

be successful on a grand scale it must be founded on some form of authority that an entire 

society will recognize as legitimate. The liberation from disease, discomfort and violence 

was the authority that the Enlightcnment used in arder to carry out its plan. To be effective, 

an authority would need to be auto-poetic in its realization. In other words, an authority can 

not be imposed from above; it must manifest throughout socicty at ali Jcvels. 

Yes, there is potential within society to expand the scopc of <technology>; 

however, again, dueto power relations, it would seem unlikely for this to occur as there is 
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much invested in certain interests and expectations. Perhaps, the authority needed to disrupt 

the distribution of power would come from above, meaning something catastrophic. We 

have this threat: world-wide violence and planetary health. 
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IX. TECHNOLOGY AS THE MANIFESTATION OF CERTAIN PROJECTS 

A. Introduction 

The following section is about looking for other authorities, not necessarily to 

diminish the authority of modem technology, but to place it along side other projects as a 

way to challenge it. Such an endeavor would also create the conditions for critica! 

reflection which could provide us with a better <technology> and improve technological 

expressions. We will see that <technology> is heavily manufactured to reflect certain 

ideals, visions of the world as well as economic and poli ti cal goals. Science also, though on 

a much more abstract leve!, is susceptible to such ways of being in the world to the 

exclusion of others. 

In an analogous sense, <technology> and its corresponding expressions serve as 

coordinates on a map of who we are and where we are going, but it <loes not necessarily 

imply that there is an eminent direction or constitution to technology as our interface with 

the other. In fact the whole point of this investigation is to enhance or broaden the concept 

of <technology> to the point where we see other paths, parallel realities. <Technology> 

can be challenged. Could it be tempted to both address our diverse individual needs as well 

as unite us? 

It would be nai·ve to go against the current of unification since the technologies of 

today, especially those involving communication, energy and war, are ali heavily influential 

toward our social relation. But what could unite the diverse perspectives throughout society 

while still not suppressing individuality and subjective intervention? This would be a 

project defined by a certain vision or perspective that is somehow applicable to ali of 

society-a transcending vision that glides over local or ideological obstacles. The project 

can be understood as looking for a common denominator while preserving liberal, 

subjective participation. 
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B. Concerted action with individualized participation 

Concepts and symbols are our means to exercise individuality within a unified 

narrative. Inherent within concepts is the means for flexible interpretation. 

To challenge forth <technology> is to find tangible expressions for our reserve 

resources since, at the end of the day, technology is the manifestation of social relations. 

From where does this power and energy come which can challenge technology? In the 

afterward to C. Wright Milis' Sociological Jmagination, Todd Gitlin writes that humans are 

disappointed in the progress of civilization, but they also posses an enonnous amount of 

energy to address this disappointment. Individuals within society feel a tension produced by 

the effect ofliving "bounded by social circumstance but deeply shaped by social forces not 

of their own making, and that this irreducible fact had two consequences: it lent most 

human lite a tragic aspect with a social root, and also created the potential-if only people 

saw a way forward-of improving life in a big way by concerted action·' (2000, p. 230). 

lmproving life is an exercise which involves a connection with ali aspects of society as well 

as the concerted effort of individuals. To alleviate the tension produced by the 

circumstances that are forced upon us by social forces not of their own construction is to 

find the social relations, hitherto ignored, that constitute the concerted action geared toward 

change. 

Individuals need at the same time to recognize their effort as individuals while also 

paying tribute to the tendency of the whole. One of the ways of doing this is to fomentan 

atmosphere of adventure within intellectual and academic settings which is what Milis says 

in the last chapter titled ··on Intellectual Craftsmanship"". He recommends that, ··before you 

are through with any piccc of work, no matter how indircctly on occasion, oricnt it to thc 

central and continuing task of understanding the structure and the dri ft, the shaping ancl thc 

meanings, of your own period, the terrible and magnificent world of human society in the 
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second half of the twentieth century" (2000, p. 225). Milis argues that by not chalienging 

the standard structure of inteliectual pursuits, we are merely reinventing the wheel. There is 

a sense of academic and critica! bureaucracy, or methodological procedures, ·'which 

congest [social inquiry] by obscuranist conceptions, or which trivialize it by concem with 

minor problems unconnected with publicly relevant issues" (p. 20). Here, we see a shift in 

focus from certain issues to ones which are connected to and connectors (!/'social issues on 

a grand scale. This is a project with a concem for new contexts in mind. Could not the same 

type of inteliectual exercise be done to the concept of <technology>? Milis is chalienging 

inteliectual endeavors to not only think of the immediate, which such concepts as efficiency 

and quantitative efforts promote, but to consider the trends or the collective narratives in 

order to tempt meaning. 

The sociological imagination is a state of mind which allows one to, at the same 

time, understand the self and history and the relations between them. Social science, he 

argues, has become the processing of data for administrative purposes. The larger 

responsibility of the social sciences is to relate our problems to the structural and historical 

elements of the entire socio-cultural system. These elements, in tum, have profound effects 

u pon the behavior of the individuals who constitute the socio-cultural system. "The 

sociological imagination enables us to grasp history and biography and the relations 

between the two within society ... To recognize this task and this promise is the mark of the 

classic social analysf' (Milis, 2000, p. 6). Milis states the specific problems of the classic 

social analyst to be: 1) defining the structure of a particular society as a whole and 

understanding how its elements relate to one another; 2) understanding the relation between 

society and history in general and how the analysis of a particular social element affcct and 

is affccted by the historical period; and finally, understand "what varieties of mcn and 

women now prevail in this society and in this period, ... in what ways are they 
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selected, ... and what is the meaning for human nature of each and every feature of the 

society we are examining?" (p. 7). Seeing selection processes is to see the social relations, 

values and interests that are being employed, but it is also to see the ones that are not. This 

is a glimpse at how concepts are formed. 

Often times one has a better vantage point if he/she is able to step away from the 

object, and this is the case when considering the grand narratives and tendencies. While 

considering global or universal implications it is easier to see the local interests and social 

relations that are detennining technological change, for example; and these interests and 

relations mayor may not be justified in their involvement. Making connections is a simple 

way of seeing the individual and the big picture at the same time, but it also is a way to 

create spaces where inspiration can be fomented. Making connections (contact) is also a 

generation of social relations that could help re-contextualize the issue as well as present a 

new vision of the world. 

Another way to look at Mills' particular project is to see itas a restructuring of the 

sociological whereby inquiry liberates reason from bureaucracy and is applied to human 

affairs both at the leve] of the transcendental as well as the local. The idea behind this is to 

·'avoid furthering the bureaucratization ofreason and discourse". By this Milis is referring 

to a liberation of the imagination from the confines ofreason as determined by 

bureaucracy. The sociological imagination is "the capacity to shift from one perspective to 

another-from the political to the psychological; from examination of a single family to a 

comparative assessment of the national budgets of the world; from the theological school to 

the military establishment; from considerations of an oil industry to studies of 

contemporary poetry ... and to see the relations between the two .. (2000, p. 7). We, those 

who are in a position to exercise influence, must be able to think in inclusive tcrms and 

reflect upon experiences as if they were ancillary to the larger socio-cultural system. This 
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exercise promotes critica! reflection since the subject is automatically presented with two 

contexts within which to judge <technology>, technological expressions or the social 

relations involving the two. 

In his words, Mills feels that we should be "aware of the intricate connection 

between the pattem of [ our] own lives and the course of world history" (2000, p. 4 ). In this 

sense we are being asked to make connections with man y aspects of the human experience 

as well as to be open to conceptual flexibility. We must be able to find purpose in the most 

insignificant events, representations, and individuals. We must experiment with both 

thought and expression in order to challenge it forth from standardization. This is due to the 

tendency for ideas to reflect their manner of expression. We must possess the ability to 

think in terms of the other which is an initiative appropriately begun in Academia. 

To speak in tenns of a shift in perspective is a metaphysical epistemology. ""The 

sociological imagination enables its possessor to understand the larger historical sense in 

terms of its meaning for the inner lite and the externa! career for a variety of individuals" 

(p. 5). This intellectual exercise challenges meaning. This exercise is a mental activity that 

can be applied to <technology> as well. The sociological imagination is a project that is 

based on a re-contextualization of the world and the individual in tenns of seeing the 

individual within the structure of the universal. The foundations for this type of project 

should begin in Academia which is the space for the creation of epistemologies that can 

generate the type of experience desired. Once we see the structure, it can be questioned and 

the circumstances for critica! reflection are encouraged. Later, as the project permeates 

society, it would need to be received by the interests of Government and Industry. 

Governmcnt institutions, owners of production, large scalc marketcrs, etc. can 

choose the way we negotiate the world, using this newer and deeper vision and apply it 

toward <technology> and its expressions. But to arrive at this new perspcctive and make 
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the aforementioned changes possible, the social relations that make it possible need to be 

liberated or rewarded. Recall MacKinzie who said that even the success of a Patriot 

Missile, a target oriented technology, is debatable. Well, Mills is giving usa resource for 

<meaning> which is the larger historical sense and how it acts upon and shapes the 

individual. Meaning is derived from transcendental experience which is similar to Joseph 

Campbell's comment on myth which he said is the search for the experience of meaning. 

Understood this way, experience has no bounds, neither physical nor metaphysical. It is up 

to us how far we choose to extend the range of experience. Meaning does not have to be 

what something is or does; it could a/so be how a thing relates to the other(s). 

Due to the importance that the Enlightenment thinkers placed upon the natural 

sciences, meaning is the focus and scope of hegemony. lt has been monopolized by the 

framework established by the prioritization of the natural sciences. So, for Mills, the 

bureaucratization of thought represents the exclusion of other ways to establish, challenge 

and diversify meaning: 

During the modem era, physical and biological science has been the majar 

common denominator of serious retlection and popular metaphysics in Western 

societies. The technique of the laboratory has been the accepted mode of procedure 

and the source of intellectual security. That is one meaning of the idea of an 

intellectual common denominator: men can state their strongest convictions in its 

tenns; other tenns and other styles of retlection seem mere vehicles of escape and 

obscurity (Mills, 2000, p. 14). 

Instead of intellectual endeavors characterized by escape, government institutions in 

coordination with academia should encourage critical reflection aimcd at real cmpirical 

applications, making as many connections to the grand trend of civilization. On the other 
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hand, if we isolate ourselves, in terms of limiting the types of technological endeavors, 

there are detrimental results to this. For example: 

as an intellectual style, physical science is coming to be thought by many as 

somehow inadequate ... Recent developments in physical science-with its 

technological clímax in the H-bomb and the means of carrying it about the earth

have not been experienced as a solution to any problems widely known and deeply 

pondered by larger intellectual communities and cultural publics. These 

developments have been correctly seen as a result of highly specialized inquiry, and 

improperly felt to be wonderfully mysterious. They have raised more problems

both intellectual and moral-than they have solved, and the problems they have 

raised lie almost entirely in the area of social not physical affairs. The obvious 

conquest of nature, the overcoming of scarcity, is felt by men of the overdeveloped 

societies to be virtually complete. And now in these societies, science-the chief 

instrument of this conquest-is felt to be footloose, airnless, and in need of re

appraisal (Milis, 2000, pp. 15-16 ). 

The H-bomb is a technological achievement, no doubt; but if government agencies and 

their projects consider the big picture, it was an exercise in isolation. It needs further 

contextualization with connections to many aspects of life in order to be understood. A 

sociological contextualization of the H-bomb and its technological and logistical 

accoutrements would be a way to address unforeseen problems. Comparison and critical 

reflection, in this case, are done across disciplines and new social relations emerge as a 

result of the contact. 

Comparison is a natural component of critica! rctlection, but comparison can also be 

done between disciplines and between the perspectivcs of the global and the local. Milis is 

saying that science alone cannot adjust itself. Sciencc rcquires other spheres of influence to 
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guide it along a more harmonious path. This particular project needs to be given a tune-up 

which is done by increasing contact epitomized by critical reflection. A project is a 

movement, and the fact that such a movement has already begun is inspiring to future 

projects. 

Talcott Parsons emphasized that the social realm cannot be sufficiently isolated for 

study in any sense that the natural scientists would consider to be valid; however, his goal 

was to deduce rules of social behavior to be applied to future collectives. His grand theory 

searched for generalized rules of social conduct that could be applied to any social 

fonnation. C. Wright Milis paraphrased the foundational rules of social formation under the 

Grand Theory where: 

rnen act with and against each other. Each takes into account what others expect. 

When such mutual expectations are sufficiently definite and durable, we call them 

standards. Each man also expects that others are going to react to what he <loes. We 

call these sanctions ... An institution is a stable set of roles ... at the other end ofthe 

spectrum is an anomie [whereby] the nonnative order has broken down (2000, p. 

29). 

Milis writes that confonnity to these standards is considered to be a positive thing 

otherwise the society would not be held together. The adherence to the collective is a sign 

of common values. 

When people share the same values, they tend to behave in accordance with the way 

the expect one another to behave. Moreover, they often treat such confonnity as a 

very good thing-even when it seems to go against their irnmediate interests. That 

these shared values are lcarned rathcr than inhcrited does not make them any the 

less important in human rnotivation. On thc contrary, they beco me part of the 
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personality itself. As such, they bind a society together, for what is socially 

expected becomes individually needed {p. 31 ). 

Nevertheless, Milis felt that Parsons' Grand Theory is, ''so general that its practitioners 

cannot logically get down to observation. They never, as grand theorists, get down from the 

higher generalities to problems in their historical and structural contexts" {p. 33). The 

process of "getting down to observation" is a project which requires necessary social 

relations to make it happen whereby incentives exist to make it a viable activity. Mills feels 

that the problern with Grand Theory is that it is so concemed with universal application that 

it cannot be sufficiently grounded for any single ernpirical study. lndividuals cannot 

observe in any way which does not reinforce the social structure. 

ln tenns of a general sociological theory the Grand Theory distinguishes distinctly 

sociological concepts from those of the politician or the economist, for example. Observe 

the following: 

Sociology, according to Parsons, has to do with that aspect of the theory of 

social systems which is concemed with the phenomena of the institutionalization 

of pattems of value-orientation in the social systern, with the conditions of 

institutionalization; and of changes in the patterns with conditions of confonnity 

with and deviance from a set of such pattems, and with motivational processes in so 

far as they are involved in all of these (Milis, 2000, p. 35). 

Concepts and symbols can be autonomous if they are not detennined by social structures. 

Milis takes issue with the way values and concepts are legitimized as Weber, Parsons and 

others state. They say that this is done with reference to a higher authority orto the 

majority. Milis fcels that such a sociological approach presents us with the idea that 

syrnbols, concepts and ideas are autonomous. For instance: 
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the relations of such syrnbols to the structure of institutions are arnong the most 

irnportant problerns of social science. Such symbols, however, do not fonn sorne 

autonomous realm within a society; their social relevance lies in their use to 

justify orto oppose the arrangement of power and the positions within this 

arrangement of the powerful. Their psychological relevance lies in the fact that 

they become the basis for adherence to the structure of power or for opposing it 

(p. 37). 

In order for a symbol to either support or oppose power structures, it rnust have interpretive 

flexibility. In this sense, autonomy comes from being above arrangements of power-pure. 

Syrnbols and concepts have the power to construct social relations that can challenge power 

structures. 

To illustrate the lack of congruity in the belief that symbols are the complete 

representation of the social structure, Milis contests the idea that the origin or essence of 

Government lies in the moral identity of men. "J ust as often, or even more often, such 

moral identities as men of sorne society may have rest on the fact that institutional rulers 

successfully monopolize, and even impose, their master symbols" (2000, p. 37). Power and 

not social representation is everything, but each is a separate project with corresponding 

results. If <technology> were understood as a symbol as well as a concept then we are 

forced to question its symbolic intention; what is the semiotic reaction? Here again is an 

exercise in critica! reflection. In order to diversify the concept <technology> we can begin 

by interpreting it for its symbolic potential, then asking what effects it generates, either 

socially or at the level of the individual, and finally taking the necessary steps. 

To assume a value hicrarchy, as Parsons <loes, is to assume a nonnative ordcr 

whereby ali power is legitirnatcd. ··The idea of the nonnative order set forth leads us to 

assume a sort of harmony of intcrcsts as the natural feature of any society" (Milis, 2000, p. 
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42). Such a view is not designed to deal with social change; it is only conceived to change 

society. '·Not only does the collective behavior. .. find no place in the normatively created 

social structures of grand theorists; but any systematic ideas of how history itself occurs, of 

its mechanics and processes, are unavailable to grand theory" (p. 42-43). Mills' project is 

based upon a cultivation of social relations that give rise to a sense of collective behavior 

and integration of perspective. 

What distinguishes Mills from the Grand Theory is that his is based on modes of 

social integration whereas Grand theory is based on just that, grand theories. 

The principie of integration-which is also the basic legitimation of this 

society-is the ascendancy within each order of institutions of the free initiative 

of independent men in competition with one another. lt is in this fact of 

correspondence that we may understand the way in which a classic liberal 

society is unified. But such correspondence is only one type, only one answer to 

the problem of order. There are other types of unity (2000, p. 45). 

Epistemologically, Social Theory for Milis could be unified under certain ideals whereby 

all aspects are interconnected, but this is not the only way. Integration is a label for contact 

among perspectives and the cultivation of new social relations. Milis makes it sound like 

this concepf s role in social organization is arbitrary. 

As things stand now, interconnectedness applies to the corporate world, and it 

establishes a hierarchy of which C. Wright Mills said the military was increasingly apart. 

Plus, as Mills argues, the foundations of power of which technology is the outward 

manifestation are maintained, in part, by the preservation of social relations (2000). The 

preservation of sorne types of social relations can lcad to thc exclusion of others, as was 

scen in thc examplc abovc. Milis argues that wc need to promote the emergence of new 

social relations, or at lcast acknowledge their presence both as individual expressions and 
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part of the larger civilizational trend. In effect, this is to give them a role orto give them 

new roles which can be done at the leve! of the individual or at the leve! of a govemment. 

For example, since the end of the Second World War, govemment has !argel y been 

discredited asan institution with the exception of fomenting the conditions for certain types 

of technological development and poli ce work. This seems to be a sad use of a national 

institution. Merely by taking a new look, a new purpose, at the actual role of something 

could revea! new potentials. 

Changing the role of <technology> is a means to expand its conceptual value to 

include man y more aspects of society thereby making more connections to the big picture 

as well as to opening it up to more individual perspectives. Technology is a type of symbol 

and to think that it is the result of necessary social relations is to impede its development. 

The symbol of <technology> can be manufactured in Academia, and the type of symbol 

desired is prefabricated in the fonnula of the epistemologies there considered. 

So, Milis is asking us to maintain a critica! eye toward what govemments think are 

natural, social relations. Most importantly Milis is attempting to create the conditions 

which give rise to critica! reflection. He is doing this by asking individuals to recognize a 

dichotomy, of which the dual consideration stimulates reflection as one considers the 

interests of both. The idea of a free initiative whereby men freely compete could be a model 

for a project of technology since free initiative suggests an equal playing field. In fact there 

is no playing field without the liberation of perspective and newly emerging social 

relations. Symbols and concepts are our avenue toward finding the social relations to 

challenge the structure of institutions, society, etc. They at the same time unite the masses 

as well as allow for intcrpretive tlexibility. This interpretive tlexibility is thc path toward 

new perspcctivcs, intcrests, values, cte. 

663 



Concepts affect how we think and act. Mills shows that a single concept or symbol 

can be an organizing mechanism for an entire society. A concept becomes a symbol as it 

manifests throughout society and experience. <Technology> is one of these symbols. The 

choice of the type of symbol is a project. Given the power of symbols, it would seem 

appropriate that an intellectual experimentation with the components of the symbol (values, 

expectations, etc) should begin in Academia. 

C. Autonomy as power and participation 

On an equally grand scale to Mills, though slightly more specific, Stanley 

Aronowitz demonstrates how a social project can be applied to institutions, such as science, 

and as well to entire sets of social relations. The scientific rationale extends throughout 

society. Science is immune from criticism-an indication of power-and this ideal has 

become a model for technological and social evolution. 

Given the enormous presence that technology occupies in the world, both actually 

and potentially, it is important to study the scope of its influence in the social realm as well 

as any reciproca! affects that it might receive from society. The relationship between 

society and technology is important from an epistemological perspective in that the 

presence of the former can help clarify the constitution of the latter. In addition, an analysis 

of the social background can give indications as to how much of a role it plays in 

determining the identification of a possible technological system. In sum, the idea of a 

global trajcctory would be exploring the question of where the social begins and where the 

technological ends. Are there regions left untouched by technology and its constituent 

values? Are there areas where the social has more influence than its technological 

countcrpart'? When discussing thc possible idea of the concept of <technology> reflecting 

our multiplicity of experience within a social environment, it would help to understand the 
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nature of the social realm as it plays host to that which is considered to be technological. In 

this sense, an epistemology characterized as sociological would seem appropriate. 

One of the ways that a perspective from the social sciences can benefit a study of 

<technology> is by showing to what degree science is the result of social relations, and 

therefore of domination, and to what extent this ideology of domination, in tum, affects 

society. Aronowitz argues that science is an ideology characteristic of domination which 

could be altered to reflect the plural conditions of our society if there were more critica! 

retlection as to its use and position in society. Arguing that science is fonn of domination, 

he says that: 

ali knowledge is a fonn of social relations and is discursively constituted. Within 

late capitalism and state socialism, these relations are organized according to a 

division of labor (principally the division between intellectual and manual 

labor). The rational-purposive basis of social production under both capitalism 

and state socialism means that science is a labor process as well as an ideology 

whose truth claims are entwined with the interest of domination (1988, p. 337). 

The organization of society is based on domination; therefore, science as a labor process 

within society is also based on domination. The essence of knowledge, or its aporia, 

according to Aronowitz, is <domination>; and our way of thinking is structured by the 

invisible influence of domination. In other words, domination is constitutive of thought; 

therefore it is not included in the critique, since ali critique would be founded on 

domination as well. To substitute <domination> with another concept would be a project. 

For instance, <self preservation> <loes not have to take the form that domination dictates. 

The concept of <domination> has come to affect social relations and experience at so many 

lcvcls. 
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Stanley Aronowitz argues that "science is not free of historical and discursi ve 

presuppositions and that it has constituted itself asan autonomous power precisely through 

its convincing demonstration that it is free of such preconditions" (Aronowitz, 1988, pp. 

viii-ix). He says that what is unique about our culture is that it requires a belief in discourse 

to be outside of social determination. In terms of economics, historical narratives and 

poli ti cal movements, this has been asked of religion, magic and now science. Science bases 

its authority on legitimate truth claims which it and technology have intruded upon 

economics, poli tics, and culture through their style of discourse. For more than three 

hundred years Modemity has sustained this mentality, but this is not to suggest that it is 

above criticism, diversification and reflection; therefore, Aronowitz argues that science 

should be considered an entity among other power centers within society thereby checking 

the autonomy that science claims. This is a project putting science in with other realms of 

society which would promote the conditions for critica! reflection. 

It is not that this style of discourse is based on any objective concept such as 

efficiency; rather, it is based on a logic of domination. In this way social relations are built 

from the notion that the individual is a being formulated by the idea of domination. ·'Those 

at the pinnacle are able to impose a logic of domination on the rest of us by simply 

repeating their falsehoods through every avenue of public debate and discourse'' 

(Aronowitz, 1988, p. 5). Power is the rationale behind it, and it is not anything necessarily 

related to reason; however, <power> could be based on any number of concepts: fear, 

harmony, for instance, and not just strength and the desire to maintain power. 

<Power> understood as the latter is above critica! retlection simply because there is 

no incentive on thc pai1 ofthose in power to question themsclvcs ... The notion of powcr as 

thc arbiter requires no independent ideology to accornpany it. By virtue of its command 

over knowledge, it can manufacture justification to the extent that the need for justification 
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remains necessary in mass democracies" (Aronowitz, 1988, p. 6). Could not the concept of 

<power> be challenged so as to include an element of reciprocation where there is not one 

victor, so to speak, but multiple victors? <Power> could be diluted by perspective and 

newly encouraged social relations. 

Having many perspectives is a way to blind us to certain interests or homogenous 

ideals just as Homer is portrayed as a blind story teller. Homer was not just telling stories; 

he was laying out conceptual foundations for technology and social relations. The use of 

the "'Rage of Achilles" and ""The Odyssey'" was a project as well. The !liad was a meta

project in that the characters and their exploits were the rnodels not only for the 

construction of <technology>, the fonner by opposition and the latter as the actual, but they 

served for the construction of archetypes and social relations both local and international. If 

something, be it a concept or systern of production, comes frorn this, its power is not 

questioned as violent or heterogeneous. lt is sirnply seen as sornething coming into being in 

a way that has been detennined and remunerated for centuries. 

What is the nature of science's power? It is the nature of its rationality which is the 

combination of rnathematical calculation and experimental validation. This is the 

conversion of the object into a fonn of rationality. 

In the knowledge hierarchies of post-feudal societies, rnodem scientific rationality is 

the privileged discourse, and ali others are relegated to the margins. As a result, 

institutions of the state as well as the economy-education systems, governrnent 

burcaus, the law and criminal justice systern-ernulate scientific procedures within 

the constraints imposed by their own traditions and exigencies (Aronowitz, 1988, 

pp. 8-9). 

The scientific rationale, that of mathematical calculation in conjunction with empirical 

validation, must rnake room for the metaphysical or extra-scientific discourses for practical 
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purposes as they are unavoidable variables to knowledge formation (contextual) as well as 

elements of society (local conditions) that affect our empirical negotiation. Science is a 

bully, and it does not gain from the social relations and perspectives of other institutions or 

aspects of society. Science is a bully as a knowledge hierarchy; it formulates thought and 

action. Our concepts are scientific concepts. 

In terms of a discourse, science can be understood as a method of calculation and 

empirical application whereby validation and contextual restraints serve as frameworks for 

practica] application. This discourse comprises the framework of society, thus serving as 

material to evaluate the scope of the scientific rationale anda conceptual understanding of 

technology. They each have in common the essence of instrumental reason which is a way 

of coming to tenns with the world, otlen by way of technology. 

While the scientific rationale maintains its authority as the arbiter of knowledge and 

epistemology, the realms of art, religion and philosophy serve the purpose of satisfying the 

other elements of society that have nothing to do with how we know. We have a science 

based on technology which constitutes a face of a society on a local level, it is and our one 

interface with the other on a global level. Nevertheless, outside the scientific rationale is an 

area of society where certain institutions and values are allowed to flourish without the 

constrictions imposed upan them by the scientific rationale. There are valuable social 

relations to be taken advantage ofhere. For instance, the issues of ethics, family life and 

personal grief are now within the scope ofreligion. The Protestant religion has sanctified 

science's role by effectively keeping within the realm of ethics, thus confirming science's 

superiority in epistemology. This is opposed to Catholicism which tried to retain its hold on 

the epistemological realm. In the case of the formcr, however, religion becomes a 

subordinate idcology to that of science. lt is ideological, but it serves to support the 

dominant ideology-a sub-ideology. 
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Thus science itself no longer is only a hegemonic ideology ofthe new social 

order of capitalism and its industrial stage, but becomes integrated into the 

practices and discourses of production. The interchangeability of science and 

technology is of course either denied or ignored by most philosopher and 

scientists, but their growing convergence extends beyond the work place. As 

scientific discourse permeates state and civil society, scientific culture spills 

beyond the laboratory (Aronowitz, 1988, p. 9). 

This model had been diffused throughout society. For example the criterion of efficiency is 

the yardstick for public and prívate schools. 

Since science depends on technology, it also adapts to the mentality of technological 

thought which is the idea of the other as an aggressor. .. The ideology of nature as other or 

matter undifferentiated by quality and infinitely fungible is a necessary condition for a 

science that has inte6rrated itself into technology, in which the difference between them 

becomes analytic rather than ontological" (Aronowitz, 1988, p. 19). This is to situate 

scientific discourse within the larger system of social relations. Once this occurs al! of our 

social relations are dominated by the tandem operations of science and technology. "Under 

such circumstances, a way of life could come to an end, for scientific and technological 

development underlies rising standards of living in the most industrialized countries. 

Beyond the standard of living is a whole concept of culture based upon consumption, our 

notions of the relationship between work and what we call leisure, in short our relationship 

to experience" (pp. 20-21 ). The standard of living that Aronowitz is referring is a social 

relation consisting of a multitude of values, perspectives and interests. This is a project par 

excellencc. lt is defined by consumption which is an cxamplc of what Aronowitz refcrs to 

as a technological sensorium. 
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We have a concept of culture based on certain values and ideals borrowed from 

technological models and relationships with nature and our fellow man. One of the pillars 

of the technological model is <consumption>. Aronowitz is saying that these models have 

puta muzzle on our potential, our meanings and our experience in general. If our 

understanding of capitalism were reoriented so that a society's potential were encouraged to 

be unleashed beyond the standards of consumption, we would have new forms of science 

and technology in addition to the ones we have now. The technological model, dueto its 

integral relationship to society, can be based on any such concept(s) stemming from our 

human potential. 

Basically, what we have is a type of science, a type of nature and a type of relation 

to the world and others. Science, and therefore technology, is a set of social relations which 

treats the other in an exclusive or domineering way. Enlightenment science portrayed 

nature in tenns of an image of capitalist social relations, for example; and women, even, are 

associated with nature; therefore they are part of the other (Aronowitz, 1988). Plus, the 

argument, that science is a discourse of domination, stems from a violent history 

characterized by a struggle over nature. From our need of domination comes instrumental 

reason; therefore, a hegemonic treatment of our surroundings and other human beings 

becomes natural. What is the empirical evidence of domination where perhaps social 

relations are being muzzled and therefore excluded from influence? 

Domination can manifest in many different ways, but it is a form of exclusion-an 

exclusion of nature's potential as well as interpretational value. The following two 

exarnples depict wornen as either outside of science or objectified by science, respectively. 

Evelyn Fox Keller·s interest is to show us that sex and gender relations bear on 

the exclusion of wornen frorn scientific cornmunities and that these relations are 

deeply rooted in the ideology of Western culture ... that women is other, is 
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identified with nature, and is an object of domination .... The ethics of 

prediction and control are steps toward the exclusion of women and undermine 

modem science's universalistic claims (Aronowitz, 1988, p. 22). 

For Keller, then, women are unfortunate in that they have been categorized along with 

nature, therefore vulnerable to objectification. Here we see how certain sets of social 

relations have been excluded from participation with <technology>. A concept based on 

domination would naturally exclude; otherwise there is no need to domínate. 

Social relations based on domination would naturally instill violence throughout 

society. Violence, competition and selfish values are the result. 

Whereas Keller confines her critique to the exclusion of women from scientific 

elite, Carolyn Merchant contrasts the modem scientific worldview which is 

formed by the dual concepts of mechanism and the domination of nature with an 

earlier organic oriented mentality that held to a nurturing image of the 

earth ... Violence against the earth is constant with violence against women, since 

earth relates to humans as mother to child. Man 's conquest of nature, then, is 

analogous to dominating women (Aronowitz, 1988, pp. 23-24). 

In fact, ali resulting social relations would be analogous to this type ofrelationship. For 

Merchant, women are the victim of domination and instrumentalization. What we have seen 

with the two preceding examples is that the scientific rationale of the enlightenment is ali ve 

and well today, so much so that it is heavily involved in política! and social debates. 

If those who posses real influential power approach nature as a project based on 

man as opposed to women, then of course it will reflect a violent relationship, and we have 

had this for sorne time. However, to think of a project based on women · s connection to the 

earth is not such an impossible project or paradigm. lfthe collcctive can think of mcn as 

separate from the earth, we can surely see women, and their corresponding project, as 
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closer to the earth. Concepts affect how we think and act toward the other. To counter a 

project of exclusion and domination, it would seem natural to base a new project on 

inclusion and nurturing. In order for concepts to penneate society, they must first be vested 

with credibility which is either gained in experience, as tria! and error, or through critica! 

reflection. The appropriate space to generate the latter is Academia. 

lf our relationship with the other were based on something other than violence, then 

our resulting actions and thoughts would be different. Violence requires a separation from 

the other. What about a relationship based on <mutual need>? 

For Nancy Hartstock, menare almost naturally separate from the earth, making it 

easier to convert it to resources for his use. 

Males are aftlicted with dualistic consciousness: they live in but are not part of 

the family. Their fonnative experiences are of an abstract character, and a denial 

of the relevance of the material world to the attainment of what is of 

fundamental importance: !ove of knowledge, or philosophy (rnasculinity). The 

duality of nature and culture takes the fonn of a devaluation of work, or 

necessity, and then primacy instead of a purely social interaction for the 

attainment of undying fame (Aronowitz, 1988, p. 25). 

In the case of men we see stronger the ideals of instrumentalization and self preservation of 

the Enlightenment. 

On the other hand, women's construction of the self maintains dichotomies and 

dualities dueto their connection with life and notjust domination. "Women's construction 

of the self in relation ... [ contains] a sense of variety of connectedness and continuities both 

with other pcrsons and with thc natural world .. (Aronowitz, 1988, p. 26 ). Prediction and 

control are ideals for a mal e version of reality. They have littlc to do with harrnony and 

connectedness. However, Hartstock believes that the self is nota thing. "lt is constructed 
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out of the manifold relations into which it enters ... Domination of nature is the precondition 

to the formation of self' (p. 26). But the difference is that formen, dichotomies are natural 

and for women, '"their relation to nature is continuous rather than dualistic" (p. 26). This is 

a battle of projects, but how does one vision remain to the exclusion of others? 

Michel Foucault argued that it is certain that discursive formations are based on 

political and economic relations which maintain the knowledge/power link and determine 

social relations. This is characteristic of a power struggle which monopolizes knowledge 

and forms of thought by way of domination. For example, during industrialization, the idea 

was to remove the power or the knowledge from the individual craft artisans and put it 

sol el y in the hands of the owners of production and the intellectuals. Basically, Aronowitz 

argues that .. science is a labor process like others; that its practices constitute an 

intervention of a specific kind, whose contrast with other types of social and natural 

interventions cannot be arranged hierarchically on a scale of truth or adequacy; and finally 

that science is a discourse that narrates the world in a specific way .. (1988, p. 34). Social 

relations are affected by this aspect of exclusionary aspect of science. It is easy to imagine 

how the industrial revolution, as a project for purposes here, can diffuse throughout society 

and affect social relations. Efficient production was the name of the game; it was almost a 

religion. Rampant colonialism abroad and deplorable social conditions at home were the 

price for this project. In any event, the sacrifices in other realms of ex peri en ce were worth 

i t. 

How has science, through technology, come to define, and therefore limit, social 

relations? Management is a technology which was introduced on a wide scale once 

machinery became a major too! in production ... Managernent was thc central strategy 

employed by capital to gain control over the production process in the same rneasure as it 

had already won ownership ofthe means of production and exchange" (Aronowitz, 1988, p. 
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58). In fact, "Conventional Marxist theory recognized that science and technology are 

characteristically pressed into service by the bourgeoisie for the purposes of 

domination ... [For instance] politics influences the transforrnation of science into certain 

types oftechnologies" (p. 38). A bourgeoisie vision was a project, and capitalism was that 

which limited science and technology. Capitalism is a meta-social relation controlling many 

others. 

Aronowitz also looks at '"the degree to which management as a force of production, 

and machinery as a technological innovation, were wrought out of the imperatives of the 

class struggle and embodied within their intemal processes of a specifically bourgeois, 

rather than a neutral, scientific characters (1988, p. 59). Class struggle is another project 

which could be substituted for another. A bourgeoisie class, as the standard by which an 

economy is built, and class struggle are by products of the capitalism project; therefore, one 

way to diversify the project would be to alter the byproducts. 

Capitalism of the late nineteenth and early twentieth centuries saw the rise of 

monopolies, a trend which continues today in a major way. They demonstrate the power to 

be tacitly behind many social decisions. 

Justas ideologies are often generated behind the backs of their makers but are 

nevertheless representations of a worldview that bears the unmistakable stamp of 

the dominant class, so science and technology, understood by practitioners as 

true reflections of the natural law and having the force of inevitability, make 

discoveries in accordance with imperatives of the domination of nature and 

capitalist rationality as if these were the only choices (Aronowitz, 1988, p. 83 ). 

Thcse dccisions are in accordancc with thc blind markct place and the purposcs of thc 

cmployers. Capital dctennines thc significancc of scicncc. Also the asscmbly linchas less 

to do with cfficicncy than it <loes with the desire of management to control the labor 
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process. Control is a concept that is easier to measure in that one can readily see who has it 

and to what degree that party is able to maintain it. Efficiency, on the other hand, is a social 

convention. This concept is open to debate and interpretation which comes from exposure 

to new social relations that might an intluence on the meaning of efficiency. 

Basically social relations are determined by certain grand narratives. Science is 

within the grand narrative of global capitalism; our social relations retlect this orientation. 

Science is also another grand narrative, and it is one that emerged practically in conjunction 

with capitalism. Science, with its core values of prediction and control, has heavily 

intluenced and retlected the preferred technologies within the capitalist mode of production 

(Aronowitz, 1988). 

From the type of production, man y other social relations are arranged and/or 

excluded as they must give in to a particular capitalist paradigm. "This surrender is 

immanent in the structure of machine technology and the social organization of labor that is 

intimately connected with it. The technical division of labor under capitalism cannot be 

separated from the social divisions. There is no purely technical question that <loes not 

imply social hierarchy" (Aronowitz, 1988, p. 85). A hierarchy is like a project whereby 

expression or participation is conditioned by the structure; therefore, retlection is 

weakened. A new project could be based on a structure that is more characteristic of a web 

perhaps instead of a pyramid. 

We are becoming intellectually lazy dueto not taking advantage of the social 

relations that could be resources. Creativity comes from a pre-established framework or 

category and therefore is not truly innovative. Observe: 

lt is clear that as long as wc accept the impcratives of modern centrist 

technologies, the only solution is to let humankind devote a diminishing 

proportion of its waking hours to necessary labor, albeit of an alicnating kind. 
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Creativity is now to be achieved within the framework of what has been defined 

as leisure. The radical separation of labor from leisure raises sharply the 

question whether humans can tolerate the maintenance of the division of 

intellectual and manual labor (Aronowitz, 1988, pp. 85-86). 

Creativity, or lack there of, is what Aronowitz is acknowledging as the problem to 

challenge the hegemonic vis ion of science and technology. A new project could combine 

leisure and labor resulting in an entirely different set of technological expressions. For one 

to think outside the framework, then a space must be created. Until there is a sufficient 

means for reward in Industry, the space for critica[ retlection is in Academia which would 

establish epistemologies oriented toward alternative visions. By definition an epistemology 

is a lens which creates and detennines the form of the object; therefore, Academia can 

orchestrate an epistemology that has a predetermined end in mind. What about an 

epistemology which approaches productivity in a holistic sense and not just as a !abe! for 

the relation between the worker, the factory and the demands of the market? Man y more 

factors would come to intluence the idea of productivity, leisure for instance. 

Leisure is actively excluded from labor, and this is accepted as nonnal. "The notion 

ofleisure is a retlection of the distinction made within the capitalist mode of production. In 

a society not dominated by the labor process, such distinctions would disappear to the 

extent that work was transfonned into play within the process of production of material 

necessities" (Aronowitz, 1988, p. 87). Is another type of society possible, one that does not 

depend upon the capitalist mode of production which tends to ex elude leisure from labor 

considerations? This sets up a model for other sets of social relations to follow; therefore, 

separation rather than integration is a normal concept for us. 

Another conceptual separation, however, turncd out to be quite beneficial. lnitially, 

science out-stripped "its dependence on technique and appear[ ed] to free itself from manual 
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labor by the seventeenth century postulate of nature as a machine. From this technology 

develops from science" (Aronowitz, 1988, p. 144). The aforementioned development was 

due to a separation of thought from material action, meaning that the workers were 

separated from the object of their labor since production was in the hands of others. 

But science was subsumed under technology thereby creating another conceptual 

bluning. Then the social forces of international trade, a market system and capitalism 

caused a reversa! of the relationship between science and technology. It was at this point 

that, --science [was] subsumed under technology, which in tum hinges on the controlling 

power of capital over production" (Aronowitz, 1988, pp. 144-145). We are compelled to 

wonder what would have happened to science had it not been dominated by the project of 

the capitalist mode of production. Could/Should science have been kept in its ivory tower? 

As long as either science is untouchable or it is confused with (indistinguishable from) 

another majar aspect of society, technology then it cannot be examined with a critica! eye. 

There is belief in science as an institution. ··science is ideology to the degree that it 

imagines its practices to be free of social preconditions, but remains valid, that is, 

independent of the social context that produces it, because of the correspondence of its 

material foundations, commodity/exchange abstraction with nature mediated presumably 

by manual labor" (Aronowitz, 1988, p. 145). So how can science avoid being an ideology? 

'"The distinction between science and ideology, indeed, the concept ideology as such, 

depends on a conception of science as a self critica!, self correcting inquiry"' (p. 146 ). This 

is the project which can be applied to science. Govemments and Academia can create the 

conditions which reward science and other institutions for being self critica!. Conceptual 

clarity also includcs knowledge about a conccpt that we might not want. 
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We have seen that concepts and ideologies are behind technological expressions. 

For example, the aporia of <technology> is domination, and since technology is the face of 

a society, the man y aspects of society reflect this same aporia. 

Habermas deals with Herbert Marcuse's attempt to show that, contrary to the 

pervasive beliefthat technology and science are neutral aspects of the forces of 

production and may be regarded as part of the legacy of a new socialist society, 

they are, in fact, repositories of domination. According to Marcuse, domination 

perpetuates and extends itself not only through technology, but as technology, 

and the latter provides the great legitimization of the expanding political power 

which absorbs ali spheres of culture (Aronowitz, 1988, pp. 159-160). 

lt would seem that technology, as Marcuse interprets it, is both the players and the playing 

field, thus contributing to an argument for technology' s ideological potential. 

lt is helpful to see something as an ideology because it clues us to the fact that it is 

the result of social relations to the exclusion of others. ldeologies are not conducive to 

democratic participation nor to the free exchange of ideas. ldeate is an action. '"Thus seeing 

technology and science as ideology is a step in the process by which emancipatory 

interaction may be achieved, not by permitting us to define a new sovereignty for 

communications, language, moral development, etc, but by insisting that work itself be 

transfonned by restoring interaction as a nonnative principie·· (Aronowitz, 1988, p. 165). 

Another option would be to look at society as an on going system that allows for 

change and mutation-society as a nebulous entity consisting of interrelated relations 

among ali parts, actions, and individuals. This would be to view society as a ··social system 

whosc elements are functionally interrelated·· (Aronowitz. 1988, p. 273). The word function 

hcre is important in that it suggests a project on a socicty-widc level. Whercas an ideology 
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would suppress the cultivation of perspective, a social system would encourage us to make 

connections with ali aspects of society, therefore encourage perspective. This is a project. 

A project for an entire society would require a correspondingly broad base of 

knowledge. The problem with this is that knowledge is produced. It is does not simply 

transmit from one to another; it evolves, and there is no obvious nor universal, objective or 

legislative measure for knowing whether or not we have arrived at knowledge. In this 

regard Aronowitz writes that: 

Robert Merton and Talcott Parsons never ti red of reiterating the problematic 

character of social knowledge, because of both its relative infancy compared to 

the hard sciences and the impossibility of replicating the experimental method in 

the social sphere. Controlled experiments may be conducted in psychology, but 

history, economics and sociology do not lend themselves to such methods 

because the social cannot be fixed in space and time ( 1988, p. 273 ). 

Another issue is the nature of the study. In other words, what constitutes a viable 

investigation into a social entity? Robert Merton posited that the, "social theories could 

only be of the middle range, by which he meant a sphere of generality whose boundary 

condition was that statements be subjected to empirical test" (p. 273 ). His mentor, Talcott 

Parsons felt that there could be theories whose proof did not yet exist. Merton, however, 

"insisted that such speculation be suspended until the maturation of sociology as a 

cumulative science pennits empírica] or logical proofs" (p. 273 ). 

Merton and Parsons, however, are united in their "action theory" which is the 

panorama of choices made and boundaries set by the interaction of the ego and alter: 

Parsonian/Mertonian sociology follows Weber by insisting that ideas have 

material effectivity, particularly those that may be named intellectual and moral 

nonns guiding action. Parsons never doubts that the economic sphere is central 
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to human life and that consequently, the rules of goveming action are 

instrumental and rational. But interests are by no means the only orientation 

goveming action. The personality system, conceived as a wild card in action 

systems, introduces non logical considerations; actors may cathect on objects 

that do not correspond to their cognitively rational motives .... Parsons holds that 

the culture system constant and posits its integration under equilibrium 

conditions to the social system. Thus, even if the personality system may disrupt 

the reproduction of the social system, the nonnative order remains the 

countervailing structure that ensures stability. In tum, this normative system is 

transmitted to individuals institutionally through family, school, church, and 

law, in the so-called socialization process. Now since Weber posited the action 

system as the scene of sociological investigation, theorists have recognized that 

social equilibrium remains problematic. Socialization is a process that owes its 

existence to the lack of a monochromic general action system. Its three 

components obey different regularities, or laws, and their mutual integration 

must be reestablished in every action situation and because of their logical 

distinction (Aronowitz, 1988, pp. 274 ). 

There is a structure, but under its surface there is a sense of instability. There are volatile 

relations but not so much as to affect the system' s identifiable characteristics. There is a 

constant interaction between personalities and the established normative institutions and 

their mutual integration is always subject to analysis and question, but the analysis must 

wait. .. Thus, the object of social investigation is to discover functional elements of a given 

system of action which do not appear to obscrvation until thc completion of the given 

interaction" (p. 275). So unlike the positivists, there is no prediction and control, only 

commentary, and any such commentary is done in retrospect. 
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Under the Parsons model of the social system, actors "interpret the behavior of the 

other and retlectively endow meaning to both their own behavior as well the outcome of the 

interaction" (Aronowitz, 1988, p. 279). This is characteristic of the European tradition of 

the social sciences. The Americans, in their will to scientize the social sciences, have tried 

to conduct surveys, polls and gather demographic statistics. 

The American reduction of this system took the form of reliance on survey 

research ... However this apparent opening to subjectively meaningful utterance is 

limited by its quantifiability, and interpretation is left to the investigator. Thus under 

the impact of the will to scientificity, sociologists, in the name of the empirical 

reference became enslaved to the structured interview, aggregation, and statistical 

averaging as mechanisms to generating social knowledge (pp. 279-280). 

In Aronowitz's words it was like the merger between politics and joumalism; the 

sociologists reported the data; but the problem is that numerical data is restrictive, 

especially when there is no fixed object of study. There is no way to laboratorize the world 

sufficiently for empírica! satisfaction. A feature of a project should be to allow one system 

to be a resource for another and not its copy. To scientize sociology is to deny the 

potentially beneficial elements of sociology to serve science and vice versa. 

One way to accomplish this would be to reduce society to a set of rules in an 

attempt, not to model the social sciences on the natural sciences, but to lump all into one 

neutral and objective system. This would be to convert society into a highly democratic 

organism whereby even entities without agency have a voice. As to this option, the question 

is: can human laws be reduced to physical or biological laws whereby the, "distinction 

bctwcen the organic and inorganic bccomes moot as interaction is linked to relations among 

molecules'" (Aronowitz, 1988, p. 301 ). In such a model, there is Iittle suggestion of agency 

on the part of humans and all elemcnts interact objectively. This approach considers the 
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real possibility that, "human action is an indeterminate relation among independent systems 

which, when synchronized properly, constitute an organism; but that the organism is 

subject to disruption or mutation depending on the fonn of the relations among its 

constituent systems" {p. 30 l ). Such an approach would level the playing field, and power 

relations would play less a part in our social relations and conceptual formations. The type 

of contact between social relations that are constantly being exchanged and excluded is 

detennined by a power structure or sorne form of hierarchy. Social relations are always 

evolving, thus sociology is the appropriate epistemology. A concept of <technology> 

should also reflect this flexibility. lt is a language that determines the fonn of expression, 

like all languages. <Technology> should reflect this linguistic structure, but the structure 

should retlect ali of society and not certain aspects of it. 

lt is knowledge, or the control of it, which provides the vehicle to expand power and 

society is driven a rationale ofthe expansion of power. The control of knowledge is a 

language. For example, the American Military certainly "is a discursive fonnation with its 

own language, rules of action, and priori ti es. lts connection to knowledge has become 

absolutely fundamental for the maintenance of its power" (Aronowitz, 1988, p. 296). In 

this case it is the possession and distribution of knowledge which is the source of the 

military"s power. The military, perhaps like no other institution, has an obvious project; and 

its language of control is calibrated toward this project. Yictory or the fear of the loss of 

security is the source of the military's power. The Military is par excellence an example of 

an epistemology, in an analogous sense, which creates the object (the form of experience

victory most likely) thcn marches back and constructs the way to see and obtain this object. 

But thc military should not be a model for our purposes since it generally cxcludes or 

destroys perspecti ve. 
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The ultimate source of power, however, is humanity or society as a whole; but 

science and technology tend to behave as if they were separate from this. However, for 

Foucault, the knowledge/power link is still the focus of inquiry where, "power is 

constituted discursively through rhetoric, negotiation and inscription, but also by the 

poli ti cal alliances of the scientists, the state and capital" (Aronowitz, 1988, p. 293 ). These 

are social relations. The laboratory, as the site of power, still cannot subsume other power 

discourses, since it is the state or other such large institution from which the authority is 

issued. lmmersing the laboratory in an atmosphere characterized by pluralities of 

perspective is indicative of a project. In this way, critical reflection would be encouraged 

and new resources would be found as a result of the novel perspectives and interests. 

AII of this is say with extreme prejudice that scientific values should not be left out 

of a social analysis. Again different aspects of society should serve as resources for the 

others, though behaving as free entities and not within the parameters established by 

another, science lef s say. Aronowitz believes that it is important to recognize that there is 

interaction between two realms: the scientific and the social whereby an analysis of the one 

would inevitably include the other. "Science has become indispensable for virtually all 

social formations in the late twentieth century and has established its hegemony on the 

ideological plane ... The concept of the scientific management of society has become the 

ideal" (Aronowitz, 1988, p. 300). Govemment and industry capitalize on this fact, and 

Academia cannot ignore it. 

There are numerous other examples, according to Aronowitz, but this one is the 

most pervasive as society, "cannot be separated from [its] will to scietificity" (1988, p. 

300). Yes, scicntific management should have sorne degree of autonomy; but it should be 

challenged by othcr aspects of society, as a project, so that it may benefit from the 

standards of othcr realms. One ideology cannot really challenge another if they are both, at 
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essence, part of the same ideology. Again, Academia can provide the space for reflection 

and ultimately the epistemology to evaluate the types of science and technology we have. 

Again Aronowitz's overall argument is that the nature of our existence is based on 

an idea of domination in our relation to the world and other humans, and thus all resulting 

social forrns have this as a common foundation; however, society and its power structures 

constitute an influence upon science's position and direction. Science is a discourse whose 

privileged status is ··relative to its position within the social forrnation of which it is a part. 

lts place is constan ti y renegotiated with other power centers and the degree of its freedom 

is always understood in contexf' ( 1988, p. 300. Therefore, Aronowitz advocates that 

science is one discourse within others throughout a social environment and that recognizing 

this is a way to check and study its apparent autonorny as well as any other qualities that it 

may exhibit. This is a project. 

Nevertheless social relations have becorne scientized in that scientific thought is 

directed toward converting nature to a resource, resulting in for us encourages us to apply 

to all social relations. 

Not only should the politics of science make explicit the knowledge/power axis 

that has becorne a new force in human affairs; it must also address the character 

of scientific ideology, especially its acceptance of the doctrine of nature as a 

passive object of human intervention. For unless nature is treated asan agent, 

the presuppositions and the practices of the instrumentalization of nature 

domínate not only thought but power relations (Aronowitz, 1988, p. 316). 

Seeing nature as an agent could be an element of a new project, and <technology> would 

inevitable rcflcct this added variation of the object of study. Under such an epistcmology, 

our relationship to nature would be reversed. Rather than nature being the object of artífice, 

it would be thc key to artífice. 
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Social relations would also experience a paradigmatic change in that the idea of 

domination would be less of a factor. This is a project based on the ideal that nature is not 

passive; it has agency and to recognize agency is to acknowledge something for its ability 

to participate in a subjective fashion. This is to uncover perspective. 

Science is the result of social relations because what is considered to be rational is 

founded on the instrumentalization of nature. We rationalize based on this form of 

domination which is evident in the social world. Since the nurturing and inculcation of the 

scientific paradiic,TJn of the 16111 century, ''humans have attempted to make their world 

scientific, to organize economics, political and social life according to a system of 

rationality that is understood as consistent with natural law" (Aronowitz, 1988, p. 318). Our 

world has been reconstructed based on natural laws. J ust as natural disasters have become 

objects that are subject to human control, other humans have become victims of 

domination. Where <loes this notion come from? Aronowitz would answer that: 

in short, the unexpected revolts of nature have become phenomena to be controlled; 

these events define the task of science, the horizon in the quest for domination. Just 

as nature is understood as subject to subsumption under human powers, so humans 

themselves are increasingly regarded as controllable ( 1988, p. 318). 

This concept of nature, whereby <technology> is the main agent of subsumption, has 

affected our social relations. lt would stand to reason that if Academia were to alter this 

concept then we would have a different concept of <technology>. Do experience and social 

relations have to be interpreted as phenomena to be controlled? Could they also have been 

seen as something to harness'? The answer is yes, but who has the reigns? 

To give an example how science has infiltrated our society, David Dickson wrote 

that "'it must be noted that leading scientists and technologists are increasingly integrated 

into the management of the state. When Harold Brown, president of the California Institute 
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of Technology, became Jimmy Carter's secretary of Defence, it was a sign that the 

scientific establishment had achieved considerable status in the commanding heights of 

political power in America" (Aronowitz, 1988, p. 319). This is a project consciously chosen 

by a particular society, but sorne other social entity, perspective or set of social relations 

could have been chosen to pull the reigns. 

As the state and large corporations fund the research for many projects, which could 

not be otherwise since most private individuals could not afford to do so; they claim 

neutrality in that the grants provided have no stipulations. This element of neutrality, 

however, is countered by the incorporation of many scientists into the management of the 

state and the notion that "science and power are in the process of merging" (Aronowitz, 

1988, p. 3 19). The bridge between the two is the source of money provided by the power 

structures of the state. This same type of relationship happens when applied to research . 

.. The organization of scientific research takes place on the same basis as the organization of 

industrial labour. At the pinnacle of a research project or institution there is a manager,"" (p. 

323) whose job is to maintain the bottom line; and if the bottom line is related to the 

university research, then this relationship dampens the institution's critical purpose. Here, 

we see a project permeating other aspects of society but limited ones nonetheless. 

In this sense a society-wide project functions as a language. Aronowitz argues that 

technology is a discourse that modifies "objects as well as the rules of knowledge 

fonnation .... To speak of technology is to speak of culture [and that] technology as 

discourse defines social construction" (Aronowitz, 1988, p. 344). In short, '"the fact is, 

science and technology have been constituted as discursive formations, which, by 

dcfinition, exclude the social and cultural world as relevant intluences in knowledge 

production·· (p. 345). For Aronowitz, then, technology has both structural and formulaic 

qualities in its ability to affect society. While this demonstrates a vast potential of the 

686 



technological system to intluence all of society, it <loes not suggest that the extent of the 

technological system is total. The intluence of the social and cultural world <loes in fact 

exist however in a donnant state as it has been deemed irrelevant to knowledge production. 

The exclusion of the social realm is a project that could be reversed and these previously 

ignored resources could be taken advantage of. 

Technology's relationship to society is cyclical in that social and historical factors 

were crucial to the idea that technology can in turn determine or intluence man y, if not ali, 

social relations. Either way, as socially constructed oran autonomous force, technology 

exhibits systemic qualities and interacts with society in grand proportions. For Stanley 

Aronowitz the technological system is seen through a scienti fic style of management that 

pervades man y aspects of society. He shows that with the industrial explosion and rise of 

capitalism in the 19111 century, scientific and technological knowledge have become a major 

force in society in that the intellectual labor has displaced craft and manual labor. This gave 

rise to the spread of a scientific style of management and the: 

emergence of technology as the discursive fonnation that constitutes the 

dominant space of dispersion in industrial society. This entails massive 

impositions in nearly ali social relations .... Technology is a type of rationality 

that enframes scientific thought and also constitutes a sensorium, a field of 

perception. Technology is not merely the extension of human powers, 

mediating our relation to the externa} world, or nature, but has penetrated 

human character structure. That is one may not sharply distinguish emotions, 

feelings and other terms of interiority from the technological sensorium. just as 

scicncc has become virtually identical with tcchnology .... No relations can 

escape the enframing of technology (Aronowitz, 1988, p. 343 ). 
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Again we see qualities of both the social constructivist theory, as the industrial society 

provided influence, but we also see the school of technological detenninism as ·'the 

enframing of technology" drives the structure of society and detennines social relations. If 

technology enframes social relations, then <technology> should first accurately reflect 

society at a general level befare being applied to society as sorne form of regulator. 

<Technology> should exist as a facilitator of our diverse social relations and not a yoke, 

and to do this the concept should not reflect control. lt should be a manifestation of 

interaction and exchange whereby the axiom of comparison is preserved, nurtured and 

encouraged. This is a social wide project. 

Science is a socially constructed discourse for action and understanding based upan 

numerous socially determining factors, but it remains guided by the ideology of 

domination. According to Aronowitz, the results of science as an ideology of domination 

are the following five characteristics. First: 

the choice of the object of knowledge or inquiry is detennined by the complex of 

economic and political alliances made between scientific institutions, 

corporations and the state. These have a virtual monopoly of the means of 

scientific production and dictate, more or less completely, those projects that 

may be supported (Aronowitz, 1988, p. 337). 

Science, then, and its technological output are detennined by the complex relations of 

power whose range of influence is so large that they affect an en tire society, nation, what 

have you. Virtually everyone in a society is affected by the outcome of the relevant political 

and or economic relations. The problem is that this relationship is a one way street. 

Otlcn we are affectcd in negative ways by thc social relations who place scicncc as 

an ideology of domination. To demonstrate this Aronowitz draws u pon Herbert Marcuse. 
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For centuries societies have taken shape based on a division of classes and labor. Thus the 

second way that science is an ideology of domination is that: 

we have internalized, even interjected, domination. Specifically this means that 

the object of knowledge has been constituted according to the social division of 

scientific labor {physics, chemistry, biology, psychology and human sciences), 

and these categories are considered separate objective levels of natural and 

social reality, rather than necessary but partial abstractions from the totality of 

social existence (Aronowitz, 1988, p. 337). 

The separation of theses categories encourages domination in that there will be competition 

rather that participation among them. In addition, only a fragment of the object is defined 

by the investigator whose idea is to impute certain characteristics to that object which were 

determined by the framework of the investigation. Here we see the privileged position of 

the one who is investigating. 

Three: the experimental method has as its intention the idea of prediction which 

heavily influences the outcome. In this sense this is the control of humans and nature. The 

investigator is in the process of dominating nature and the field of investigation by 

attempting to predict the result of the investigation and to make useful predictions about the 

future (Aronowitz, 1988). 

Fourth: the ideas of predictability and control stem from the prioritization of 

mathematics in the practice of science in order to reduce nature to manageable tenns. This 

is, in effect, transforming the qualitative aspects into quantitative ones which exclude any 

consideration having to do with the effects of an experiment. In other words, ali variables in 

the investigation have been conve11ed to objcctifiable entities and "thc quantification of 

results lends technical significance to the research. Under present conditions, such technical 
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uses are almost always connected to social and natural domination or profit" (Aronowitz, 

1988, p. 338). 

Finally, "'the development of conventions that are legitimated and reproduced within 

the scientific community determine what is called truth, and what is acceptable as 

science ... Thus, no less than any other specialization in the division of labor, the scientific 

community regulates entrance requirements, conditions for membership maintenance, and 

power relations within the community" (Aronowitz, 1988, p. 339). Aronowitz is saying that 

relations within the scientific community are in large part the result of power relations. 

Therefore, Aronowitz argues, science is an institution founded on domination which can 

have significant affects on the society as a whole since societies have been organized 

scientifically. The abo ve can be seen as the manufacturing of an epistemology resulting in a 

certain type of object-one characterized by exclusion and domination. 

In arder to reverse this situation, Aronowitz argues that .. the critique of all 

presuppositions of science and ideology must be the only absolute principie of science .. 

(1988, p. 339). The social sciences, according to Aronowitz, help expose the limitations of 

the scientific discourse by highlighting the fact that it is not critica) of its own position in 

society. In tum, this shows the potential influence of the social realm on the scientific, 

indicating a possible boundary to the scope of the technological system. 

Recalling Aronowitzºs argument that society is structured around domination and that 

science is a socially constructed discourse, it would be all the more beneficial to critique 

technology from the social sciences. 

Academia is the ground zero for the construction of various ways to see science and 

technology. The social scienccs can serve as a mirror to scicncc and technology. 

Interjecting self reflection is a way to alter <technology>. 1t is a fonn of project that can be 

applied throughout all of society since technology will be this. Technology is our interface 
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between all entities: natural, social and metaphysical which is what Aronowitz refers to as 

the technological sensorium whereby life is governed by a type of meta-language. 

Languages are created, and I am arguing that the language(s) should be created first in 

Academia. 

<Management> is a type of language, and the content of its expressions are 

witnessed in the goals. In this sense, management is a scientific method of control and 

organization imposed by the state and large corporations. lts method can span realms: 

scientific, political, prívate and academic. In the twentieth century, we saw the rise of 

knowledge as the primary force of production which is seen in 

scientific management, which seeks to both subordinate the manual labour force to 

its direction, and to impose systemic methods of control and organization over the state 

and the corporations. Management is an ideology to the degree that it seeks power on 

the basis of a new rationality that claims the mantle of science in affairs outside the 

laboratory and other traditional si tes of scientific work (Aronowitz, 1988, p. 343 ). The 

scientific rationale is behind the management of the technological result. It is the epitome 

of the Military-industrial complex, but it also was a balance between scientific authority 

and govemmental support in that the goals either of economics or military were in 

common. Other rationales could be manufactured to serve as the foundations for new 

projects. Dueto the risk of infection, this process would need to occur in Academia as it is 

a potentially more objective space in that it is more separate from society than that of 

Govemment and Industry. The idea of objectivity, though almost impossible in apure 

sense, is important since it maintains distinctions between concepts for purposes of un

coerced critica! rcflection. 

A social wide project could be the idea of keeping concepts distinct from their 

contexts so as to be able to freely compare between new situations and social relations. If 
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concepts are not preserved as objects, then their value for comparison is weakened. For 

example, one's idea ofwhat committing a sin constitutes blurs the rational purposive line 

set forth by instrumental reason and witnessed in technological application. The Judeo

Christian sin of murder is a relative expression of values, which out of context could be 

considered a duty. Aronowitz draws u pon Bloors example of bomber pilots who have 

historically destroyed civilian as well as military targets. By this Bloor demonstrates that 

logic and morals are contextual, therefore socially detennined, and not absolute. If the 

contrary were the case, according to Bloor, then bomber pilots are both murders and 

soldiers (Aronowitz, 1988). The context will change meaning, and maintaining the contexts 

free to be exchanged is a project which would encourage critica! reflection. <Technology> 

as context sensitive is a good element to be considered and to know that something could 

have multiple interpretations is a way to reach out and draw from the other. 

Without such critica! resistance from society, technology seems to have free reign to 

determine social relations, and technology"s range of influence, as we know it now, appears 

to be without limit. The presence of criticism, or social resistance, can expose the reach of 

the technological system by showing the depth and limitations of its influence. In sum, the 

social sciences can help explain the capacity in which <technology> exists among social 

relations which can give an indication as to the reach of its presence in society. 

The social sector is a source of critique in that it can underscore technology's reach 

in our lives by citing the conditions which gave rise to its privileged position as well as 

broaden the concept of <technology> in an attempt to match the pluralistic conditions of 

society. While the full reach of the technological system is not quite known, perhaps it is 

the social setting which can highlight the effects of a relationship between tcchnology and 

society since it is within the social environment that the technological influences are most 

evident since many factors besides the technical ones come to the surface during the contact 
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between technology and society. To what degree, if any, does technology transcend the 

many realms within the social: the political, moral, ethical, etc. This is not to say that 

society does not play an active role in the development of technology, but it does suggest 

that <technology> is notable to fully take advantage of a mutual relationship with the man y 

aspects of our society. <Technology> occupies a powerful role in society since it is a 

significant variable in many aspects of our lives-in areas where we may not have 

considered to be within the scope of technology. <Power>, however, is a limitation upon 

<technology> in that a more mutually reciproca! relationship would provide technological 

expressions with more diverse influences. 

Power is a context which drives social relations in the world of experience. 

Academia is a space which is more immune to such conditions dueto the kinds of rewards 

it distributes as opposed to the more practica! ones handed out in Govemment and Industry. 

Academia can more freely import perspectives and means of diversity in arder to challenge 

our concept of <technology>. Academia can alter concepts whose evolution would affect 

how we know those concepts (technology). A concept can be a label for a set of social 

relations whose operating elements and mechanisms are determined by the concept. 

The above can be understood through Wittgenstein 's language games. For 

Wittgenstein our social relations can be classified as language games. They are a given and, 

therefore, a source of authority; and games are qualitative measures and parameters for 

behavior. Language games detennine the context, and they limit expression. This is true 

even in the reduction of nature to purely quantitative tenns, a characteristic of science 

which is a discourse based on a mathematical relationship to nature. 

A thcory of science must ask not only under what theoretical authority the world is 

reduccd to its quantitative specifications but also what are the consequences of 

reliance on mathematics for knowledge? For mathematics is a language, and 
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language is not merely a means but a mode of life. Language then becomes a limit 

of the scientific world, as Wittgenstein argues. Likewise, the apparatus of 

observation, machines, are metalanguages; mechanism as ideology entails an 

instrumental view of nature that is inserted in the process of investigation 

(Aronowitz, 1988, p. 259). 

In both cases, that of the mathematical relationship and the instrumental element of 

observation, the way of life is a limitation but also a source of authority. Asking science to 

consider the consequences of dependability on mathematics for purposes of knowledge is 

asking for the importation of new social relations to be used as influences on science. This 

is an arm of a project. 

Habennas feels that it is through modern technology that science is most influential 

011 our lives, but science a11d technology are not the single entity "'techno-science" that 

sorne authors propase. These two activities are best 11ot evaluated within these same circles; 

rather they should be criticized from the outside, so to speak. What we need, he says, is: 

a reflectively generated critica), social theory that, 011 the 011e hand, reveals how 

science and technology are themselves shaped by the (often undemocratic) 

political and eco11omic interests that infonn everyday life, and on the other hand, 

defends the domination-free discussion of the kind of conscious social planning 

(for which technological knowledge alo11e is insufficient) that would ensure a 

genuinely democratic impleme11tation of technology (Scharfi~ & Dusek, 2005, p. 

489). 

Política! and economic interests, according to Habennas, mark an obstacle to the 

tcchnological hegemony as they exhibit the power to shape science and technology. 

The social construction of technology can work negatively as well. This is saying 

that certain measures can be avoided or neglected based on social concerns. In any event 
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Habermas is trying to include these elements within the concept of <technology>. A 

democratized implementation of technology is an enormous project, yes; but this is a nice 

!abe! for the inclusion of as man y social relations, perspectives, etc., in the process of 

making and applying technology. 

Aronowitz is arguing that authority is challenged by equal exchanges among 

institutions, concepts and ideologies. In order for one to be able to challenge one institution, 

one's voice must be powerful enough andan alternative institution or ideology is the source 

of this strength. These institutions or ideologies, however, must be free to express 

themselves as individual entities with their own concepts. Concepts remain free or 

autonomous by being open to interpretation. 

To cornbat a concept such as <dornination>, it is natural to place it on a leve! 

playing field with other concepts in order to dirninish it dominating influence. If knowledge 

is based on domination, then our chief vehicles for knowledge, science and technology, 

should be treated equally with other institutions and epistemologies. The effects of 

<domination> are countered by an idea of <balance>. What would a society based on 

balance look like? 1 am talking about balance in every way, especially in the efforts humans 

put forth. Our efforts would be liberated to grow in ali directions and not just in the manner 

which reflects a society based on domination. Through a filtering process, Academia 

chooses the kind of experience characterized by a balance then it constructs the 

epistemologies that give rise to that kind of experience. 

Science is a way to know, just like an epistemology. Essentially, an epistemology is 

a lens which constructs and detennines the form of the object in question. In simple tenns, 

we can first decide what we want to see then manufacture the way to see it. Academia can 

orchestrate an episternology that has a predetennined end in mind, one that agrees with a 

certain vis ion and sense of being in the world. Aronowitz is saying that conceptual 
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construction is arbitrary. For instance, if Academia is able to alter the way we conceptualize 

nature, then our tools to know nature, technologies, will reflect this change. This is a 

project. 

D. <Technology> as the reflection of a civilization-in every way 

Technology needs a liberated man to be used as a resource. The open channel 

between our potential and liberated technological production lies in finding the type of 

social relations which promote an open exchange between humanity and technology. 

The rapid advance of scientific discovery and the increased developrnent of the 

substantive base of human life, for Radovan Richta, constitute a revolution which promises 

to transform the essence of civilization. This is the technological revolution as opposed to 

the industrial revolution. The changes brought about by the technological revolution could 

open up unlimited prospects for new forms of society. lt is for these reasons that Rictha 

feels that it is necessary to explore the material of the technological revolution in which we 

are living in contrast to the industrial revolution of the 18111 and 19111 centuries. What are its 

social and human roots and implications? These are the questions that Richta asks in his 

book Civilization at the Crossroads (1969), and the technological revolution is a rnajor 

influence as to our social constitution. 

Richta chooses the contrast between socialist countries and capitalist countries of 

the cold war to analyze the implications, both social and political, of the technological 

revolution we are witnessing. His perspective is frorn various fields, and he has discovered 

that the technological changes have effects which overlap and interlock throughout rnany 

aspects of our society. The contrast is also useful in that we can see big, unaccustorned 

changcs in diffcrcnt contextual settings. As such, Richta puts ""these problems into sharp 

relicf and shows thc need for new solutions in face ofthe scientific ami tcchnological 

revolution" (1969, p. 20). We cannot continue to operate based on the conditions of the 
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past. Admitting a break in our historical narrative is a crucial beginning to a project. 

Academia is where such abstract experimentation is done. 

Richta is concerned with the nature of the changes brought about by the scientific 

and technological revolutions in contrast to the industrial revolution. "The industrial 

revolution has shaped, and still to a large extent determines, the pattem in the economically 

advanced countries, but the scientific and technological revolution is beginning to reach out 

from this base to manifold facets of life, going beyond and transforming it" ( 1969, pp. 18-

19). Another concem of his is the status of man given the changes in the productive forces. 

"The very logic of the materialized product of human labor does not exhibit a single and 

constant relationship to man" (p. 18). The nature of civilization will constantly be 

reconstructed, and each generation will have to reckon with this realization. '·Hithe110 each 

generation has taken over from its predecessors a ready-made pattern of existence that had 

shaped the entire course of its life" (p. 23), but this model is insufficient given the 

technological explosion. The technological revolution, then, is fertile ground for the 

emergence of new sets of social relations and perspectives that could challenge and 

diversify <technology>. The recognition of these social relations should begin in Academia 

since it is a more neutral realm from which to analyze the poten ti al effects of the new 

perspectives and expectations of said social relations. 

The industrial revolution is characterized by the transition from individual 

craftsmen to systematic organizations of workers perf01ming menial tasks for a purpose 

apart from their own. Such a network fit well into the capitalist ideology where profit and 

efficiency call the shots. "Harnessing the labor of generations, capitalism built up a 

production base that-in contrast to small-scale manufacture-no longer relied on the 

individual factor (tools and craft skills), but drew to the full on social production forces: the 

use of machines with a labor force to match" (Richta, 1969, p. 24). Labor itselfbecame 
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menial and management by the workers was minimal. "The original subjective unity of 

production, deriving from the producer ( craft production) ora body of subdivided labor 

(manufacture) was fragmented to make its appearance anew in the fonn of objective unity 

of the machine system which subjected the aggregate worker" {p. 25). Industrialization 

made this a stable process in that this relationship was achieved within a factory. There was 

an interna! separation between labor power and machinery which, nonetheless, remained 

united since the factory and its purposes organized them both to the same goal. 

The scientific and technological revolution, on the other hand, has broken away 

from this relatively simple structure. '"What really distinguishes the coming advance, giving 

it the new dimensions of a scientific and technological revolution is, in short, primarily its 

dcvelopment into a universal transformation of all the productive forces that is setting their 

whole elementary structure in motion and consequently radically altering the status of man" 

(Richta, 1969, p. 26 ). The question then becomes whether the new status of man can, in 

turn, reciprocate positively upon teclmological choice and production. From where will 

innovation come and what will be its nature if there is nota two way street between the 

altered state of man and technological production? 

If there is no innovation, man is a factor in the machi ne, a cog in the wheel. 

Technological innovation separates man from the production process, '"introducing an 

intrinsic technical unity as the basis of automatic working'·. Man stand beside the automatic 

production process whereas befare man was the primary agent of production. ·'Only in the 

scope of his creative potentialities and his accessibility to cultivation does man tower above 

the most mighty of his creations" (Richta, 1969. p. 27). Science, in terms of this new 

revolution, has become a force of production in its own right. Science has entered ali 

phases of production and it has assumed thc role of a productivc force, liberating man to 

pursue new possibilities. Basically, the industrial revolution made its mark in the industrial 

698 



sector, in the areas of transportation and construction, in agriculture, and in commerce and 

administration. The scientific and technological revolution, from its inception, made itself 

known in ali spheres of civilization. Creativity is not only fueled from within, it is also 

inspired by the new conditions that humanity comes into contact with. These are social 

relations and the increased contact among them would inspire creativity. It must be 

remembered that contact is a social relation. Contact can be between novel perspectives or 

it can be within a new context and interpreted with a certain project in mind. 

The technological revolution, affecting all aspects of our lives, is so broad in scope 

that it, ironically, leaves open creative possibilities. Man's creative potentialities serve to 

challenge <technology> in such a scenario. Again, the concept of man is most appropriately 

analyzed from the realm of Academia. This is so because concepts can be more objectively 

dissected in this realm as opposed to those realms like Govemment and Industry which are 

more intluenced by practical and localized interests. In order to see all of man's potential, 

the concept must be separated from such interests and limited sets of social relations. 

What is man's place in this new civilization characterized by unfathomable 

technological expressions, both in terms of kind and sophistication? The fundamental levels 

of human activity have been altered dueto the technological advances, and man has taken 

on a new role in production. Production is now a scientific process and the more science is 

involved in production, the more opportunities emerge for its further application. Science 

also breaks productivity away from the production curve previously established by the 

relation between human labor and its products. "In other words, science is emerging as the 

leading variable in the national economy and the vital dimension in the growth of 

civilization·· (Richta, 1969, p. 39). Science has libcrated man from toil and the exccss 

energy can be applied to varying qualities ancl dcgrces of utilization. As it stands now, 

growth is dependent upon labor and capital and we can measure its extension. However, 
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'"when the quality and degree of utilization of capital and labor become dominant-that is 

factors stemming from scientific and technological advance in a broad sense, from 

structural changes in the productive forces-we have the onset of intensive growth" (p. 40). 

So, the difference between the industrial revolution and the science and technological 

revolution is in types of growth: intensive versus extensive, respectively. 

To illustrate the above distinction, Richta comments that "science and its manifold 

applications are far more intimately connected with man's progress than was simple 

abstract human labor'' (l 969, p. 43). For the industrial revolution, labor power was the 

extent to which man could measure growth. ''Now the leading factor is the extent to which 

the content of science-as a producti ve force-is harnessed by human acti vity'' (p. 43 ). 

Science as a productive force is making possible the generation of resources for production 

from man y more aspects of life than was the case with the industrial revolution. To do this, 

however, science and technology must be faces of ali human activity and not just certain 

elements or values of the human experience. 

Richta argues that as long as we maintain man's relation to technology to be based 

on labor power, then the relation between society and technology lacks dependence. There 

is reciprocal indifference. However, the scientific and technological revolution reveals a 

profound social and human connotation to the changes in technology. "The structure of 

productive forces-and consequently every specific type of production and technology

always possesses an implicit social attribute and, in its turn, demands an appropriate 

structure of social life" (Richta, 1969, p. 46 ). The older paradigm established by the 

industrial revolution with labor power as its fundamental mechanism no longer promotes a 

free developmcnt of man. 

Here, Richta emphasizes that socialism rnust embrace thc new revolution to realize 

its full potential, and ''the scientific and technological revolution represents a process of 
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civilization that not only allows of, but makes imperative, the steady and all-inclusive 

expansion of abilities and powers in every individual-in other words it meets the 

requirements of the communist way of life" ( 1969, p. 53 ). Here, Richta is calling for 

individual participation in order to drive the technological revolution. The "expansion of 

abilities" first requires the social relations which encourage and reward it. 

Written over forty years ago, the word "communist" was appropriate as it was used 

as a counter-position to capitalism; but today this term translates to an idea that promotes 

connections between aspects of our experience thus it is merely a new type of resource. 

Interpreting Richta toda y, communism is a network of connected individuals all 

subjectively participating toward the fertilization of <technology>. There seems to be a 

reciproca] relationship between the potentialities of man and technological realization. To 

expand our abilities and powers requires experience and contact with new perspectives and 

contexts which can help us challenge the concept of <technology>. Social relations must be 

sought out for this purpose. Social organization, govemments and academia must not be 

limited by old projects that are no longer appropriate nor by a restriction on the amount and 

type of social relations that can help us develop. 

Richta argues that the scientific and technological revolution is a social process, in a 

broad sense, and its progress envelops man y more aspects of life than just the means of 

labor. For example Richta shows that progress is also measured in growth which is 

detennined by a diversification in the quality and utilization of capital and labor. 

The essential limits of this civilization remained in the impossibility or inability to 

revolutionize the subjective side of production to the full-that is human power

which, of course, hampercd tcchnology too. On thc other hand, the scicntific and 

technological revolution ... bascd the course of civilization on ad vanee on both 

fronts-rcquiring radical intcrventions in the technological components; it requires 
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equally or even more radical changes, equal or even more active progress, on the 

part of society and man, and in ali dimensions oflife (1969, p. 54-55). 

The technological revolution needs a heightened sense of subjectivity which can come from 

efforts/projects designed to cultivate social relations that either have not been considered, 

were forgotten or have not come into existence. The latter is achieved by a process that can 

be understood as a rearrangement of variable and elements so as to arrive ata new social 

relation. This can be done either at the conceptual or empírica! leve! since a new conceptual 

perspective would then affect the target of analysis which would then influence 

technological expressions. 

The industrial revolution relied on the accumulation of capital whereas the scientific 

and technological revolution necessitates innovation in all aspects oflife, including human 

creativity. For Richta, the scientific and technological revolution is a cultural revolution 

which affects both the structure of society and the position of man in ways that have 

divested us from traditional social fonns. Like a "new .. lightenment: 

The more scientific and technological innovations and the corresponding social 

changes merge into the advancing stream of civilization, the more they assume 

the proportions of structural changes that impinge on the position of man and the 

clearer the contrast between the traditional social fonn of industrial growth and 

the new scale of advance in the productive forces-in other words, the fact that 

changes in technology have gone far beyond any to which the Western world 

has been accustomed ( 1969, p. 56). 

However, historical and economic conditions have placed limitations upon these changes. 

Capitalisrn, he argucs, docs not encourage this holistic growth in man which becomes a 

wastcd resource. As such thc human factor is notas strong in the advance of civilization, 

whereas in communism, the human factor is ushered to the fore. Capitalism, with its 
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emphasis on labor power, will generate tension. "The early stages of the scientific and 

technological revolution under capitalism are probably strongly marked by inadequate 

economic utilization of the prospects potentially available for science, and the growth of 

human power" (p. 58). Increased contact among different sets of social relations would 

encourage a holistic growth of man which would then broaden our concept of 

<technology>. lt would seem that technological production would be more complex if its 

foundations were expanded to include a more subjective element in addition to labor and 

the accumulation of capital-to be opened up to externa! intluences. 

Capitalism, argues Richta, operates from purely interna! motives and incentives 

without much consideration to potentially useful social resources. 'The ambivalence of 

capital in relation to the productive forces is still stronger in the case of monopoly, which 

by its nature possesses far greater opportunities for using or misusing social resources, 

technology and rationalization" ( 1969, p. 60). Marx conceived the current relationship 

between capital and the productive forces to be one where the complexity of growth is 

stymied. He said that '·as soon as the formation of capital were to fall into the hands of a 

few established great capitals, which are compensated by the mass of profits for the loss 

through a fa!! in the rate of profit, the vital ti.re of production would be extinguished" (p. 

64 ). lt is interesting that Marx chose the words "vital tire". A ti.re needs fue! (social 

relations) and vital is understood to be necessary. Necessary to what, 1 ask. Like a natural 

reaction, inertia perhaps? Man must expand in all directions in as many ways as possible. lf 

not interna! friction is encouraged. Technology is the extension of man's power over his 

environment, but capitalism has so channeled this power that technology suffers from lack 

of inspiration. lt is as if the fountain only yields certain types of relief Capitalism, he 

argucs, is holding hack tcchnological productivity, in tenns of diversity; but tcchnological 
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expression could expand in ways unheard of if the interna! friction could be taken 

advantage of. 

Yes, the technological revolution has expanded greatly in a certain few areas. Richta 

opines that since the technological revolution has already brought such changes in the 

military and agriculture, there is no reason to believe that other fields won't undergo similar 

changes, only capitalism will not be the one to facilitate this change. Even "Kennedy 

justified the system of subsidizing technological innovation by the fact that profit is not 

capable of stimulating scientific and technological progress to the requisite degree" (Richta, 

1969, p. 74). Here, again we see an example of expanding the foundational concepts of 

technological production in the search for more complex intluences-diversified 

intluences, diversified <technology> and technological production. Technological 

production is not only inspired by <profit>. Concepts need to be free of preordained 

interpretations in order to allow for the crystallization of new social relations. 

Richta feels that the inspiration for technological progress should come from a more 

diversified resource than simply the interna! incentive of profit. 

The force capable of setting the scientific and technological revolution in motion, 

and of carrying it through to the full, can be, by the logic of things, none other than 

the eff011 of masses of people, of each personally, to achieve a steady maximum 

growth in productivity. [n a highly developed economy that has overstepped the 

bounds of industrial maturity and has been freed of interna! class antagonism, this 

universal need merges with concern for expanding consumption and the whole 

process of life (1969, p. 75). 

[ncreased subjcctivity seems to be the answer to a need for newer and more diversc forms 

of inspiration. Thc whole process of lite refers to a balance whereby the man y resourccs 

man has to offcr (all categories) will be utilized toward the overall benefit. .. The more the 
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resources acquired are tumed into the cultivation of human abilities, as intrinsic social 

forces, the more the once purely material stimuli will become equated with moral interest" 

(p. 76). The atrophy of resources will produce a negative effect in man's existence and 

relation to his environment. Within the processes of social relations, resources are found, 

but they are also created by increased contact among different perspectives, contexts and 

projects. On the other hand, limited social relations, ones that promote <profit> to the 

exclusion of other ideals for example, are not faithful reflections of the human experience 

and potential. 

Nevertheless, capitalism has inculcated the tendency to measure the relationship 

between capital and labor in time and profit. This, it could be argued, is a principie of 

efficiency. Richta is talking about a new paradigm of measurement-that of what Richta 

refers to as "time economy". ··Time economy, consisting in saving the total social labor 

embodied in production in unit time, records the immediate leve! at which new productive 

powcrs are being created and also the leve! of opportunities being offered for the creation 

of man' s productive forces" (Richta, 1969, p. 85-86). The capitalist measure is imposed 

upon the labor force from outside the individual in arder to heighten efficiency for purposes 

of profit, while "time economy" is oriented toward man y more fonns of efficiency. Time 

economy encourages man 's productive forces forman y purposes. This could be the outline 

of a social project. 

In tenns of the loss of the human factor in production, ·'we have seen that the 

industrial revolution and the phase of industrialization are intrinsically linked with 

restriction of the human factor; the repercussions of the stage when overall progress 

procccdcd indepcndently of man and at the expense ofthe mass of people are still fclf' 

(Richta, 1969, p. 94-95). This is unilateral industrialization where human labor, in thc 

holistic scnsc, is wasted. Such energy and potential, argues Richta, needs to be liberated 
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and applied toward technological production throughout man y aspects of our empírica! 

existen ce. 

The industrial revolution is characterized by an administrative and directive system 

of management. Richta argues that this curbs man's potential and creativity. "The general 

run of employees-from manual workers to technicians-are actuated by incentives that 

have nothing in common with scientific and technological progress .... Man 's creative 

powers are de facto excluded from the economy, they are not taken into account and are 

considered irrelevant in the type of construction that accompanied the industrial revolution" 

( 1969, p. 98-99). The human factor is severely blunted. lt has no power which generates a 

sense of apathy in society. This is even seen in the lack of interest in education in terms of 

holistic leaming. Only the practical results of education are appreciated ... A vicious circle 

has been fonned-technological shortcomings curtail opportunities for cultivating man's 

creative powers, and this in tum aggravates the tardiness with which science and 

technology are penneating community and individual life" (p. 100). Richta promulga tes 

that extensive industrialization perpetuates technological conservatism. To tum from this 

path, he argues, the only way is to cultivate both modem technology and human powers. 

This is to be accomplished by linking ali working people to the advances of science and 

technology. 

Where are the social relations that encourage both modem technology and human 

powers? While the motives for Richta's study no longer pertain, the value of his 

investigation lies in the idea of newfound inspirations for both science and technology. 

There is a reciproca! relationship between technological innovation and society which can 

be takcn advantage of ifthe human factor wcre given more free reign. How to do this'? Thc 

incentives established by capitalism and industrialization could be changed or added to in 

706 



order to produce different results. As it stands now, the incentives are labeled inner, 

meaning that they are selfish; they only relate to the worker"s pay or the owner's profit. 

An outer-incentive project is projected away from the individual and cast onto either 

the future growth of man or of technological growth. What is considered a virtue, ie money 

for one's time, would need to be modified, and new virtues would need to be created. For 

instance, it would need to be considered a virtue to expand the growth of technology in 

many directions besides its extension or numerically measured productivity-expanded to 

include growth in types oftechnologies, types that reflect the diversity of the human 

experience. Technological expression needs man, and Richta argues that man's creative 

powers need to be liberated in order to do this. 

One way is to rethink the workers' purpose which could be altered to include a 

redirection of his efforts outward toward possible technological innovations and this is the 

development of his own society. This is a new paradigm for <technology> which can exist 

alongside orbe included within the traditional paradigm of technology. <Technology> can 

then be understood as a liberal parameter which allows for a free exchange of purposes, 

projects, contextual variations, and the open contact of social relations. The concept of 

<man> is thus expanded to include these many social relations and their corresponding 

expectations and perspectives, good and bad. In any event, there needs to be a neutral place 

where these social relations can be judged. This place is Academia which can begin the 

process by evaluating the concept of man then applying it toward <technology>. As our 

primary interface with the world and the other, <technology> should reflect the best 

qualities of our potential as well as reflect the qualities of the world and the other because 

thesc are rcsourccs. 

Radovan Richta coined phrase .. technological evolution .. which characterizes the 

changes in the stages of production from physical labor to mental labor. Part of Richta 's 
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explanation of the differences between the industrial revolution and the scientific and 

technological revolution of the 20111 century requires an understanding of technology as a 

catalyst for revolutionary changes at the leve) of an entire civilization. Even though his 

principie aim is to suggest that capitalism, compared to socialism, <loes not provide a 

sufficient base for stimulating man's full potential in relation to technology, Richta's 

argument is pertinent to my purposes in that it highlights technology's potential to perrneate 

man y aspects oflife as well as reflect the totality of the human experience. "The scientific 

and technological revolution demands an incomparably higher degree of integration than 

the industrial revolution" (Richta, 1969, p. 219). He is referring to economic, community 

and cultural life-all of which could help diversify technological production. This is like a 

challenging forth of technological expression. 

Could not integration be the aporía or additional project for <technology>? The 

project of <technology> could be characterized as the release ofman's creativity and not 

only the manipulation of nature or the limited orientation of man ·s poten ti al toward profit. 

Integration must be total in that technology needs to interact with ali of our potential. 

Government agencies, institutions, academia, etc. need to promote the social relations 

which encourage a total integration. Conceptual flexibility is the key to finding or creating 

the social relations which would reward a total exchange between our potential and that of 

technology. Concepts are known by ali but they are applied individually. This is the first 

step toward integration. Academia could provide the fonn that integration can take befare it 

perrneates society. The following section is an example ofhow the type of total integration 

could occur. 

E. Hamessing our potential 

In an expert society inforn1ation is ours to be used to retlect our totality. Wc (the 

total potential of humanity) are the wizards. In Tcchnoculturc, Andrew Ross and Constance 
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Penly look at the cultural practices that are touched by advanced technology and the 

political implications that may or may not accompany them. Their overall argument is that 

we should be critica! and skeptical to technological expressions in order to expose the 

limited set of values and interests that they represent; also a degree of skepticism would 

encourage comparison and stimulate technological growth in many different areas. We 

sometimes worship technology, but something is not infallible if it only represents a limited 

aspect of experience. Individual and subjective, though aggressive, participation is a key 

element to the expansion of the concept of <technology>. 

Ross and Penly take technological expressions to be cultural faces of the social 

relations that are maintained to sustain them. They realize that cultural technologies are not 

neutral, and that they are the result of social processes and power relations man y of which 

are oriented toward corporate interests. "Like ali technologies, they are ultimately 

developed in the interests of industrial and corporate profits and sel dom in the name of 

greater community participation or creative autonomy. In many cases, the inbuilt principies 

of these technologies are precisely aimed at deskilling, infonnation gathering, surveillance, 

and the social management of large populations" ( 1991, p. xii). Do these motives have to 

be included into the technologies, or could there be other motives in addition? 

The result of this is that the research, development and production of these 

technologies tend to perpetuate "capitalist modes of production and accumulation, the 

expropriation of cultural and technical ski lis, the international division of labor, social 

fragmentation, the policing of bodies, and the rationalization of nature'' (Penley & Ross, 

1991, p. xli). The opposite view of this is that the '·new infonnation and media technologies 

will bring an end to centralization and Fordist standardization, and will ushcr in 

participatory democracy based on intcractivc communications, electronic plebiscites, and 

culturally diverse communities, ali achieved through the user-friendly agency of clean 
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machines" {pp. xii-xiii). The contlict of these two contrasting perspectives is highlighted by 

the environmental crisis which alerts us to the potential problems of unlimited 

technological growth. Nonetheless, Penly and Ross maintain that there is a liberatory 

element within technology which is a powerful meaos of social agency and that "their 

source to sorne extent lies in real popular needs and desires" {p. xlii). It is a shallow well if 

there are not too man y social relations from which to draw. The aggregation of social 

relations would then enrich our needs and desires that in tum would diversify technological 

expressions. Real popular needs and desires are apart from predeten11ined patterns or 

dominant social relations. 

Penley and Ross believe the notion that there is a limit to the types of values that 

technology can represent is the conceptual foundations of a technoculture-technology 

represents capitalists modes of production, for example. These ideals exist in our fantasies 

as well as at the leve! of corporate and military decision making. To combat this, they want 

an increase in social activism. 

To den y the capacity of ordinary women and mento think of themselves as 

somehow in charge of even their most highly mediated environments is to cede 

any opportunity of making popular appeals for a more democratic kind of 

technoculture. More important is the task of re-creating technoculture activism 

and practice that would be able to contest the pragmatic shape of these fantasies 

and everyday actions (1991, pp. xiii). 

Technocultural awareness is about creating technological countercultures. A counterculture 

is autonomous in thought; the concepts used are freely interpreted and applied. 

Within Technoculture, the article, .. Hacking Away at the Counterculture·· confronts 

the problem of computer viruses which attained an international level of notoriety in 

November of 1988 when hacker Robert Mon-is engineered an attack on the national 

710 



network system intemet which included the Pentagon's ARPAnet data exchange (Ross, 

1991, p. 107). The media response to this and other events has been to portray computer 

viruses with the same rhetoric as the AIDS virus. The virus attacks sorne computers but not 

ali. Hygiene is important to prevent contamination. "The form and content of more lurid 

articles like Time' s infamous (September 1988) story, 'Invasion of the Data Snatchers', 

fully displayed the continuity of the media scare with those historical fears about bodily 

invasion, individual and rational, that are often considered endemic to the paranoid style of 

American poli ti cal culture" (p. 108). There seems to be a reciproca! relationship between 

forms of new technologies and our collective psyche in general. Narratives and dialogues 

are uniformly applied to different empirical manifestations and there is a consistency 

between one and another. 

In Iine with treating these virtual anomalies as diseases is the idea of thinking of the 

computer as an organic entity. Similarly, the virtual anomaly is referred to as either a virus 

ora worm. Such rhetoric is dangerous because, ·'there is no reason a cybemetic wonn 

might be expected to behave in any fundamental way like a biological worm" (Ross, 1991, 

p. 110). A worm's only purpose is to infect and reproduce, but the artist ofthe worm; 

however, has meaning behind his/her madness. ·'In contrast to HIY's lack of meaning or 

intentionality, the meaning of cybemetic viruses is always already replete with social 

significance'' (p. 11 O). There is the author's intention which could relate to his/her psychic 

or social environment, the political motives, profit motives, etc ... Beyond these local 

intentions, however, which are usually obscure or, as in the Morris case, quite inscrutable, 

there is an en tire set of social and historical narrati ves that surround and are part of the 

meaning of thc virus'' (p. 11 O). Think of the phrase .. the mcdium is the mcssagc··. Also, 

one's culture in this regard consists in socio-historical narratives and even a militaristic 

environment; therefore, there is very Iittle about these viruses that have no meaning. To 
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conceptualize a phenomenon as, let's say, a disease is a type of project which could be 

easily substituted with another set of social relations and perspectives. 

Our fears and aspirations manifest as technological expressions. The result of the 

paranoia generated by calling something a virus is that software production has skyrocketed 

since users are now afraid to use copied software. Also, the encryption industry has 

benefited for obvious reasons. This paranoia has dovetailed nicely into the climate of 

privatization. "What is now under threat is the rationality of a shareware culture, ushered in 

as the achievement of the hacker counterculture that pioneered the personal computer 

revolution in the early seventies against the grain of corporate planning"' (Ross, 1991, p. 

112). The shareware culture, as it was conceived, meshed well with educational ethics, but 

it could not last against the power of privatization. Intellectual prope11y is at stake, and 

hackers and virus creators alike '·have transformed the way in which modern power is 

exercised and maintained. Consequently, a deviant social class or group has been defined 

and categorized as enemies of the state to help rationalize a general law and order 

clampdown of free and open information exchange" (pp. 112-113 ). Here, our collective 

psyche concerning prívate property has created the deviant social class-all for rationalism; 

but creativity is the victim. Shareware culture is another project having a different effect. 

But what we see as deviant could be free or innovative in another set of social relations. 

The other side of the coin of this issue has been a positive makeover of the image 

of a hacker. For instance a hacker helps industry by uncovering security deficiencies; 

hacking, through tria] and eITor, has helped innovate the software industry; hacking is an 

elite educational practice; hacking is an important form of defense to surveillance 

technology (the best dcfcnsc is a good offense); and finally, hacking, as a means to 

diversify technological use, is a way to maintain cultural fronts against techno-fascisrn 

(Ross, 1991, pp. 113-1 14 ). The result is that hackers are now, in addition to their status as 
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rebels, as industry geeks. Changing the image of a hacker has complimentary results in 

society. This operation requires the appropriate social relations. 

Perhaps bridging these two distinct images of the hacker touches upon the ethics of 

the access to information (another social relation or project) which has been around since 

the 1950 in terms of information technology and forever in terms of joumalism. "This 

hacker ethic, which has remained the preserve of a youth culture for the most part, asserts 

the basic right of users to free access to ali information. lt is a principled attempt, in other 

words, to challenge the tendency to use technology to fonn infonnation elites'" (Ross, 1991, 

p. 116 ). As a result the hacker was portrayed as a Robin Hood. The hacker was a remedy to 

the image of a routine techno-culture, but the image as a plagiarizer or thief also remained. 

In fact, Academia has used the hacker phenomenon .. to strengthen its own sense of moral 

and cultural authority in the sphere of professionalism, particularly through its scomful 

indifference to aloofness from the codes and judgments exercised by the media·' (p. 118). A 

negative image of hackers shows us where boundaries of perspective and social relations 

are. Perhaps it shows us boundaries that were forgotten or did not exist. Once these new 

boundaries are drawn, contact between perspectives and social relations change. This 

dynamic needs to be essential to the concept of <technology>. The result would be a more 

di verse and complex interpretation of the concept that can be applied to technological 

express1ons. 

Ross· choice of hackers in the late 20111 century shows a concem with how 

countercultures are received today in contrast with, lef s say, the l 960s counterrevolution, 

ie '"the different conditions that exist today for recognizing counterculture expression and 

activism'" ( 1991, p. 1 19). Basically he gives us an cxample of a clash of projects or social 

relations. The vehicle of the 1960s counterculture was, according to Ross, a tcchnology of 

fo/k/orc-"expressive categories of preindustrialist, agrarianist, Orientalist, anti-
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technological ideal, values, and social structures. By contrast, the cybemetic 

countercultures of the nineties are already being formed around thefolklore of 

technology-mythicaI feats of survivalism and resistance in a data rich world of virtual 

environments and posthuman bodies" (p. 120). What were the social relations which gave 

rise to the difference in projects? Simple, in the 1960's ideology was used to combat 

conservatism and the Vietnam War-two very practica! exigencies. Today technology is 

being used to challenge technology. Technological potential has been made into a myth. 

Myths are the realm of the human. This is a project that could generate the appropriate 

social relations to make technology reflect the totality of humanity. 

The main difference, besides the material substance, is that the symbolism of the 

fonner is readily identifiable and accepted as tradition. There was Vietnam which was 

being portrayed on the TV and readily available as fodder for countercultural movements. 

A retum to preindustrial ideals would avoid the baby-killing on TV. ··However in a society 

whose techno-political infrastructure depends increasingly upon greater surveillance and 

where foreign wars are seen through the lens of a laser-guided smart bomb, cybemetic 

activism necessarily relies on a much more covert politics of identity, since access to closed 

systems requires discretion and dissimulation" (Ross, 1991) p. 121 ). Hackers need to be 

undercover. 

Furthennore the hacker culture is a smart culture. They cannot rely on traditions. 

They must be technologically literate and innovative. It is not a culture of loosers, as Ross 

says. They answer the legitimate needs of industrial research and development which are in 

tune with entrepreneurial progress ( 1991 ). Here again, the hacker culture, like technological 

progress and modcrnity, depends on an unknown element in the future where traditions are 

impediments to the hacker·s status as a trouble shooter, because any fool can predict the 

effects of tradition. This is not to say that hackers lack a cause, or that it is necessary for 
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counter-cultures to have one, hackers included, says Ross, but the political romance is 

much more obscure than it was in the 60s. Nevertheless, Ross feels that the political left is 

na1ve in their inability to have a política) cause that cannot be read on their shirt sleeve. 

Ross is asking the política) left to integrate their policies with more subtle and complete 

aspects of life and not just the obvious ones. This type of project requires contact with 

numerous types of social relations. Has politics in general been reduced as an entity of 

intluence due to the position that we have put hackers? It would seem so. 

There is also a fonn of hacking that goes unnoticed by the media. lt is a form of 

sabotage that the corporations must confront with their own employees. "There is a 

widespread culture of unorganized sabotage that accounts for infinitely more computer 

downtime and infonnation loss every year than is caused by destructive, dark side hacking 

by celebrity cybemetic intruders" (Ross, 1991, p. 123 ). Similarly, there is a level of hacker 

whose purpose as a hacker, neither intentional nor inadvertent, serves to maintain sorne 

control over production '·and of establishing sorne fonn of independent control over the 

work relation so determined by the new technologies"(p. 125). These include technical 

wizards who are by nature separate or above conventional intluences. 

Andrew Ross portrays hackers as individuals who are challenging the rational 

structure of infonnation technology and the values that the forces of production represent. 

The rational structure of infonnation technology in a post industrial world is, .. presented as 

an advanced evolutionary phase of society in accord with Enlightenment ideals of progress 

and rationality. By contrast, critics of this idealism see only a frightening advance in the 

technologies of social control, whose owners and sponsors are efficiently shaping a society 

of slavcs without Athens ·· ( 1991, p. 125). The poli ti cal fccling in this Post Fordist world 

contains both the Marxist erosion of the state and the utopian jargon of technological 

advance. The hacker, as one who challenges the rational structure, is a post modern rcaction 
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to the frustra ti o ns of the Enlightenment. Merlín' s wisdom was a metaphor of our 

relationship to technology in that the technology (Merlín) was advising the man, King 

Arthur. What this article is suggestion, however, is that the individual potential is the 

Merlín acting upon technology. 

The contrast to the above is the image of a panopticon which works against the 

image of technology as a vehicle for post modemism or as the result of free human 

participation. 

One of the stories told by the critica! left about new cultural technologies is that 

of monolithic, panoptical social control, effortlessly achieved through a smooth, 

endlessly interlocking system of networks of surveillance. In this narrative, 

infonnation technology is seen as the most despotic mode of domination yet. .. that 

touches ali cultural and social spheres in the home and in the workplace (Ross, 

1991, p. 126). 

What is ironic about surveillance technologies is that individually they are very post 

modem examples of attempts at individualization and relativization of our empírica! 

contexts, but in the aggregate they, along with the many lesser technologies like forrnats, 

serve to create the juggernaut that is the panopticon. <Surveillance> is a meta-social 

relation in that many isolated social relations are forrned by and related to <surveillance>. 

Autopoeisis sets in to spawn other social relations, those built on fear, for example. 

The result is that the total collection of surveillance technology generates an excess 

of infonnation; and the reality, according to Ross, is that surplus inforrnation becomes the 

füel for an increasingly despotic society. 

This surplus intelligence becomes the basis of a whole new industry of fu tu res 

research that relies upon computer technology to simulate and forecast the shape, 

activity, and behavior of complex social systems. The result is a possihle system 
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of social management that far transcends the questions about surveillance that have 

been at the discursive center of the privacy debate ( 1991, p. 127). 

A "surplus of intelligence" per se is not bad, only the ends of excessive inforrnation. 

lnforrnation used to perpetuate power is very different from inforrnation used to promote 

knowledge. What is needed is a search for the social relations which would promote 

intelligence for knowledge and not for inforrnation to build power structures. 

Surveillance technology is rather undemocratic as it is applied to certain social 

relations to the exclusion of others. "The power of the new technologies to transfonn 

despotically the rhythm, texture, and experience of everyday life, and meet with no 

resistance in doing so, is not only to cleave finally, toan epistemology of technological 

detenninism, but also to dismiss the capacity of people to make their own use of new 

technologies'' (Ross, 1991, pp. 128-129). Transforrnation and surveillance is a paradigm 

which easily translates into a myriad of technological fonns and cho ices. Here again, 

<control> is the essence of a project with a particular goal in mind. Another project would 

manifest as different technological expressions. Surveillance technologies don't have to 

control the populace; they could reflect the many intricacies of our experience. 

As a strategy, the massive gathering of infonnation is not infallible. Hackers have 

proven that these systems have an Achilles heal. Ross points to military failures in Granada 

and the first Gulf War which showed the inefficiency oftotal reliability on communications 

systems. Ross is not ·'suggesting that altematives can be forged simply by encouraging 

disbelief in the infallibility of existing technologies (pointing to examples ofthe 

appropriation of technologies for radical uses, of course, always provides more visibly 

satisfying cvidcnce of empowcrment) but technoskepticism, while nota sutticicnt condition 

for social change, is a necessary condition"' ( 1991, p. 129). 1 would say that the othcr 

necessary conditions are the desire to disavow violence and the imperative of planetary 

717 



resources. Popular techno-skepticisrn helps erode the validity of certain values which helps 

prepare the cultivation of new values and, as a result, the path for new technological 

developrnent. Reflection and skepticisrn are virtues which would not only enhance actual 

technological expression, but they would expand our concept of technology. 

Ross writes that technology is the product of our values, but we are mislead into 

believing the reverse because of the dominance of certain values that are allowed to persist 

within our current idea of technology such as "the inevitability of material progress, the 

emancipatory domination of nature, the innovative autonomy of machines, the efficiency 

codes of pragrnatism, and the linear juggemaut of liberal Enlightenment rationality'' ( 1991, 

p. 130). Ross maintains that technology did not create these values nor are they in any way 

an exhaustive list of our values or potential to diversify thern. 'Technologies do not shape 

or determine such values. These values already pre-exist the technologies, and the fact that 

they have become deeply embodied in the structure of popular needs and desires then 

provides the green light for the acceptance of certain kinds of technology"' (p. 130). Ross is 

saying that certain technologies are allowed to exist because the values that they represent 

have become part of the social structure. In other words, a relationship between certain 

technologies and society perpetuates the continuation of similar technologies with similar 

values. 

There is no frame of technological inevitability that has not airead y interacted 

with popular needs and desires, no introduction of new machineries of control 

that has not airead y been negotiated to sorne degree in the arena of popular 

consent. Thus the power to design architecture that incorporates different values 

must arisc from the popular perception that existing tcchnologies are not the 

only ones, nor are they the best when it comes to individual and collective 
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empowerment. It was this kind of perception ... that built the PC out of hacking 

expertise in the early seventies" (p. 130). 

That this kind of perception has been encouraged in the past shows that it is possible in the 

future, and it can be encouraged in other applications. The mere existence of a technology 

<loes not constitute the standard, and there are other options out there. Popular perception is 

strengthened not weakened by increased contact with other perspectives. So a concept of 

<technology> which reflects this strength would be a better interface in our dialogue with 

technology. We are increasingly living in an expert society. Whereas not every individual is 

an expert or Merlín, the power of technology comes from a concept of humanity as a 

collection of individual experts, exercising very complex potentialities upan technology. 

Ross cites examples that show that the existing technologies are not the only ones. 

Ross says that we teach and leam in the same tradable information sector. For example is 

the high speed culture of technology an indication of our capitulation to information 

technology or is this an indication that infomrntion technology can generate pleasure and 

consent among intellectuals and the populace? The interpretative dimension of technology, 

seen in representation, is another example where ··technology as a culture can and must be 

consumed in a variety of ways that are not reducible to the intentions of any single source 

or producer, and whose meanings cannot simply be read off as evidence of faultless social 

reproduction '' ( 1991, p. 131 ). Ross in encouraging us to be critica] of single-minded 

purposes, and he is asking us to look for a variety of projects and conceptual approaches 

that can be applied toward favorable technological expressions. Reflection is one way to 

make sure that meaning, production, or any other aspect related to technology are not 

allowed to cnjoy a perpetua! status. Also, rcmaining critica! keeps us from being a wcak 

opponent in the dialogue with technology. Our knowlcdgc of <technology> needs constant 

tuning. Ross believes that there is: 
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the obligation to make our knowledge about techno-culture into something like a 

hacker's knowledge, capable of penetrating existing systems ofrationality that 

might otherwise be seen as infallible: a hacker' s knowledge capable of re- skilling, 

and therefore of rewriting the cultural programs and reprograrnming the social 

values that make room for new technologies; a hacker's knowledge, capable also of 

generating new popular romances around the altemative uses of human ingenuity 

(1991, p. 132). 

The hacker avenue is a way toward technological innovation that is more hannonious, but 

the hacker must be aware of existing technologies well enough to change them or at least be 

critica) of thern. lnfonnation technology has changed our idea of the nature of infonnation. 

The social reality is that infonnation is no longer out of reach, and the hacker was the first 

elernent of society to challenge this traditional notion. lnfonnation is ours to be applied in a 

manner that reflects our diverse potential. 

Ross' hacker example dernonstrates how the masses can get in touch with 

technology and perhaps influence it. The hacker is a project. The hacker represents the 

interface of the age-old intemal/extemal question of knowledge and the divulgation of 

knowledge. The hacker is also a model for us to rediscover our potential creativity by 

advocating a critica! attitude to the type of effects of technological expressions which is not 

to promote a negative blanket attitude that technology is bad; rather, technology is not 

perfect and we are the fue) for a more perfect technology. Infonnation is for us to use to 

create the type of knowledge that can reflect our holistic potential. 

F. One global project or many? 

Within global relations and governmcnt, there is one poli tics of science when there 

could be many possiblc projects applicd to thc rclationship between scicnce and society. 

Here we see, as we did with Ross and Penly, a single project with a focused goal, can have 
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broad implications. Just like Aronowitz, David Dickson argues that there is a type of 

science and technology which influences man y aspects of society as a model for empirical 

relations. What we notice with this section is that a project can develop out of its opposite. 

A project of peace can come from one of war. Irony needs a strong element of proximity. 

Different types of the above would result in different technological productions as well as 

enhanced social relations. 

In the book The New Politics ofScience, David Dickson attempts an analytical 

description of the changes in the social and economic position of science in contemporary 

United States. One of his conclusions, though tacit, is that pragmatism can be the other side 

of the coin of a rational hierarchy. 

Dickson critiques this role and its political ramifications. For David Dickson, 

science and technology both represent the potential to infect many aspects of society 

including its values and institutions. He maintains that science is still heavily involved in a 

discourse of power, but it is portrayed as more of an instrument of power rather than the 

actual source of this power so that it is more susceptible to manipulation. It is a project of 

control applied throughout society, but its scope in terms of di verse needs is very limited. 

"The New Poli tics of Science", writes Dickson was ··written for an avowedly 

political purpose: to describe how the control of science has become a key element in the 

control of American society, what is wrong with the way that this control is currently 

exercised, and how things might be improved" ( 1984, pp. 9-1 O). The control of society 

would need to be holistic and not only applied to certain realms and Dickson chooses to 

look at certain: 

manifestations in separately idcntifiable (but frequently overlapping) domains: 

governmcnt science policy, thc rclationship between universities and the corporate 

community, the relationship between the scientific community and the military, 
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and finally the use of science to achieve foreign policy objectives. In each instance 

[Dickson] has tried to show how a renewed interest in basic science-justified 

primarily as a necessary component in advanced technology (itself justified as 

crucial to economic or military strength)-has been accompanied by the efforts to 

focus control o ver this science in the hands of pri vate decision makers, and to use 

this control to achieve política! as well as economic objectives (p .8). 

Science is the too! to achieve certain goals chosen by a small sector of society. lt is a social 

project albeit with a limited source of justification. Again, this is very practica!; but 

pragmatism is not necessarily a virtue of democracy. A project can be to construct 

<technology> or technological expressions with purely scientific justifications. 

An example of how the abo ve marriage is accomplished is through the process of 

research and development. In terms of a criterion, in general, the idea of excellence is now 

heavily related to that which is productive whereas the goals are modelled "to meet the 

needs of the military or the market place"' (Dickson, 1984, p. 18). These goals constitute 

the project determined by the limited scopes of the military and the market place. 

This limited project also applies to research in tenns of converting things to the 

arrangement of quantity and results. During the l 980's: 

the new spirit of free enterprise has not stopped with the choice ofresearch 

projects or the new division of responsibilities between the public and prívate 

sectors. The third goal of the Reagan administration has sought to achieve 

through its science policy is a fundamental change in attitude on the part of the 

scientific community. The notion of scientists as independent scholars, 

motivatccl solely by a thirst for knowledge and unconcerned about the eventual 

utility of their results, has bcen banishcd for good. Basic scientists, like 

company managers, are now clearly expectcd to kcep their eyes on the bottom 
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line (Dickson, 1984) p. 46). 

The bottom line is another meta-social relation. What is important here is that the changes 

in the scientific community were done from the outside which shows the possibility of the 

application of social projects. A different bottom line is a different project. 

According to David Dickson, a major characteristic of <technology> is blunt 

productivity of material for a limited range of needs. He feels that progress is synonymous 

with military and economic strength whose criterion is not excellence, but productivity. The 

value of productivity, through technological output, is aggressive as bulk and profit efface 

the relevance ofenergy and environmental factors (1984). <Technology>, in this sense, is a 

non neutral entity in society. A project could simply reflect the recognition of expanded 

needs. 

In a more specific instance where technology is a vehicle for power we see how 

certain technologies exist dueto the monetary backing that a state or population group 

affords it. Financial distribution reflects the direction of a system of interests that connects 

many features of our lives, anda nation's funding pattem reveals its long tenn agenda but it 

can also reflect the intentions of a particular social group. If technology were 

conceptualized to include such ancillary components, these inimical systems of power 

might be identified easier where only a few needs are addressed. It should be obvious that 

financia} support for a project is not necessarily a suggestion of its value as a scientific 

endeavor; therefore, exposing a funding pattem can demonstrate the ephemeral nature of 

certain technological projects. We might also be able to see how technological production 

ofthis type addresses a limited range of needs. Needs defined by rnilitary and market 

dcterminations are actually very shallow whcn one considers the complexity of the human 

will and experience. 
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If a technology exists solely because it has the financia! support of a certain group 

then it will reflect those interests whether they be of the state, production or the military. 

This way <technology> is the reflection of these limited interests; however, there have been 

attempts to disperse the concentration of certain interests. In a drastic example we see how 

there were attempts of "promoting the world wide sale of nuclear energy for civilian 

purposes" (Dickson, 1984, p. 173). The purpose of this was to, "avert the military buildup 

of nuclear weapons by diverting nuclear materials to peaceful purposes ... to take the lead in 

developing the civilian uses of atomic energy'' (p. 173 ). On the surface, the efforts were 

altruistic: "science was recognized as a valuable mechanism for encouraging greater 

cultural cooperation between nations and for greasing the wheels for political, economic, 

and military cooperation'' (p. 174). At first the US reveled in the idea as they would be the 

primary source supplying the technology and they could sell it to the other nations. It 

became clear, however, that this was not desirable as they would loose their monopolistic 

hold on certain technologies. This threat was brought to the fore at a UN meeting in 1963 

whereby man y Third World nations presented papers pursuant to the elimination of the gap 

between the haves and have-nots. They felt that "the solution to world development lay in 

the massive transfer of science and technology from the industrialized North to the 

underdeveloped South'' (p. 176), which seemed like a hannless request, but the execution 

of it had little ofthe effects desired at the conference primarily since it meant that 

technology would be diffused throughout the world and not under the consolidated control 

of a few powers. lt was an attempt ata new project. 

The rational approach to business on a global scale, that is the consolidation of 

markets, mergcrs, etc. in conjunction with political intcrests, however, made the transfcr of 

technology an unattractive idea. lt would have meant that tcchnology was not undcr the 

direct control of thc areas of production. 
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The rise to economic power and political intluence of giant multinational 

corporations such as Exxon in oil, IBM in computers, General Motors in 

automobiles, General Electric in electrical goods, and Goodyear in rubber and 

tires ... [made that] technological developments, particularly in communications 

and transportation, created the conditions under which capital could break the 

geographical constraints binding production to its financia! or management 

base (Dickson, 1984, p. 176). 

Here we see a cooperation of both technological development and poli ti cal influence to 

enable the multinational corporations to expand their interests and increase their influence. 

This sort of rational integration seems to be unstoppable. 

The project is retlected in policies which kept technology and society separate. As a 

result of this cooperation between the advantages of the technological innovations and 

poli ti cal interests hoping to take advantage of a new fonn of colonization, multinational 

companies were encouraged to set up shop in the newly developed countries in Africa, Asia 

and Latin America. "Operating largely outside the control of individual sovereign states, 

multinational corporations were able to make decisions about the transfer of technology and 

science independent of local decision-making processes-and often in defiance of them '' 

(Dickson, 1984, pp. 176-177). The relation between technological development and 

financia) mobility is very rational and economical but also exclusive which maintains 

technology as a separate realm within society. But if we acknowledge that technology is a 

system within other systems, it would inevitably be intluenced by its participation with the 

component parts; however, if we continue to see itas a separate entity it will be more 

vulnerable to isolation and requisitioning by the powers that be. Would it not also be easy 

to keep <technology> as the means of expression and negotiation for all of society instead 

of an entity with a limited set of interests? A tlood of intluences and perspectives can have 
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the effect of neutralization, and the ivory tower of <technology> and science, for that 

matter, can be built on the multitude of social relations and particular interests. 

There are other examples where technology is a vehicle for power and that certain 

technologies exist due, not only to the monetary backing that a state affords it, but to 

hollow interests that have little to do with science. President Kennedy's decision to go to 

the moon, against the arguments made by many scientists that the endeavor would yield 

very little scientific advantages was one such instance. lt is well known that his agenda was 

political. In a more recent example, the space-based anti-ballistic missile (Star Wars) was 

also a futile endeavor where military, economic and political interests were combined. Here 

we see how the military backed research was "inevitably committed to long tenn basis if it 

is to achieve significant results ... At the same time, however, it builds them into the 

structure of a weapons economy that they have an active interest in helping to maintain and 

expand'' (Dickson, 1984, p. 114-115). There is little evidence that the affectability of the 

system against nuclear missiles was a consideration; rather, its potential as an endeavor to 

promote economic stability whereby the military would be the primary influence, 

suggesting a show of muscle to the Soviet Un ion, 1 might add. Why is it so common to hear 

such justifications as ·'for the economy", and why is to do something for the economy 

regarded as good? What an odd target for individual effort or collective orientation? 1 am 

reminded of the recent decision of a pair of American actors to move to New Orleans and 

put their children in its public schools to help the economy of New Orleans whose tourism 

was damaged after hurricane Katrina. Imagine the social relations that must crystallize due 

to our recognition of the economy as a good object for our altruism. Can't we, though 

di ffcrcnt systems of reward, not find other objects that would dicta te other social relations? 

Justas the economy is an easy pretext for actions, additionally, we see technology 

as being the easy substitute to diplomacy and civil negotiations. ''There was also the 
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tendency to go uncritically for the technical fix to complex military and diplomatic 

problems'' (Dickson, 1984, p. 115). Of course, the development ofthe Star Wars program 

would have generated financial gain, much more so that diplomacy. Financial distribution 

reflects the direction of a system of interests that connects man y features of our lives, and a 

nation's funding pattem reveals its long term agenda but it can also reflect the intentions of 

a particular social group. Science and technological production were encouraged, by the 

Star Wars project, because as authorities they should be fed by society, but they are not 

interacting with other aspects of society-such as diplomacy. 

The real problem is that easy substitutes for diplomacy such as the economy or 

technology smoother critical reflection especially as other substitutes are not considered. 1t 

should be obvious that financia) support for a project is not necessarily a suggestion of its 

value as a scientific endeavor; therefore, exposing a funding pattem can demonstrate the 

ephemeral nature of certain technological projects. Also, financia) distribution reflecting a 

limited project is very rational in that it is implemented from the top and it penneates down. 

In this sense it is like the Enlightenment project whereas the latter used science and the 

benefits of modem technology as the source of its power and justification, the fonner is 

using <security> and fear. Could these concepts not be substituted for others? A project for 

the economy can be substituted for one of the environment or peace. Also, the perspective 

can be shifted with different results in mind. For example, in stead of taking advantage of 

its powerful position in society to in tum control society, why not take advantage of 

Scicnce's potential for possibilities. 

In this project fear is addressed by defense spending, etc, but interests in such a 

project cannot collide. In 1977 in the United States cornputer research and developrnent 

sparked debates about the need for greater control to promote security issues. The polemic 

surrounding cornputer development was that there, ·'was a growing overlap of interests 
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among the academic, commercial, and intelligence agencies of basic research in computer 

science-indeed in science in general" (Dickson, 1984, p. 145). The problem was that there 

was a discrepancy between civilian and military institutions as to what constituted a 

security threat, especially since the computer technology in question could be applied to 

weapons research and cryptology. The military argued "that the public domain security 

research will compromise sorne of their work; however, even further, they seem to want to 

maintain their control and comer a bureaucratic expertise in their field" (P. 145). The end 

result was that code breaking would be done within the framework of the lT AR 

(lnternational Traffic in Arms Regulations). "The implication was that government 

pennission would be required for the export of any technical data developed in the course 

of the research, which could be interpreted to include the communication ofbasic research 

results to foreign scientists, even within the United States·· (P. 147). In these cases, there 

are elements of technological determinism which state that the actual technology required 

certain social relations; in addition, the type of society, through its project, created the 

conditions for that technology. lt would seem very good if there were an international 

organization to deal with technological issues, much like the UN, especially as international 

laws already surpass national laws when trade and production are concerned. 

Just as a project can be based on a simple concept like <fear>, a project can also 

emerge and evolve around a single technological expression. The technological expression 

can, in turn, change or expanda concept's interpretation. This is a process which also 

requires the appropriate social relations. 

That a limited project retlects a small number of interests is not to suggest that 

limited projects are precluded from having transcendental ends. The fabrication ancl, more 

importantly, use of the atomic bomb is an example. <Yictory> and the livcs it was to save 

were the overtjustifications of its use, but its ultirnate purpose was a bargaining chip 
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against the Russians. It can even be argued that its use was, in the end, economic in that the 

spread of the capitalist market would be at issue in the confrontation with Communism 

( 1984). At the time of its use, however, the objectives were forcibly clear to be military. 

Answering a petition that had been circulated among fellow physicists by Leo Szilard "that 

the bomb not be dropped on civilian targets, he was restrained by Robert Oppenheimer on 

the grounds that military experts had informed him that the choice of such targets was 

essential" (Dickson, 1984 p. 162). Also the use of the bomb was eflicient in that it was to 

secure ground with a future adversary. --only later did it emerge that the most essential 

reason was President Truman's desire to use the demonstrated effectiveness of the bombas 

a bargaining chip with the Russians" (p. 162). The rationales of experts and national 

security were behind this decision which was totally isolated from public scrutiny and the 

ultimate objectives-military and future economic considerations-took precedence over 

any other consideration. 

The effects of this particular project defined international relations for the next 50 

years, and counting. The project can be understood in terms of a language that determined 

social relations, technological development and intemational policies. Justas a language 

guides thought, a project directs thought and action. This project was also based on a 

humanitarian element. Recall that Einstein wrote a letter to Roosevelt encouraging him to 

construct the bomb. Einstein knew human nature. Once the genie is out of'the bottle, you 

cannot pul them back. He knew we would use the bomb anyway, and to use it now before it 

became unimaginable powerful was better that to wait. Projects can have multiple 

foundations and it would seem to be a good idea to construct projects that capitalize on 

human tendencics. 

Nevertheless, the decision to actually use the bomb on civilians was not without 

obstacles. Let's return to the days before the bomb's use in order to uncover more social 
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relations which paint the issue with much more complexity. There were other 

considerations apart from military objectives, and from the start there were moral issues at 

work. During the construction of the atom bomb, Gen. George Marshall urged a warning to 

the people of Japan and only military targets (Zinn, 1999). Normally, this is just not done. 

One, especially the Army Chief of Staff, <loes not wam the enemy, nor <loes one inform 

them of a secret weapon unless there are other implications, as in this case long term 

effects. 

Then aíter the war, "Military analyst Hanson Baldwin wrote, '·the enemy, in a 

military sense, was in a hopelessly strategic position by the time the Potsdam demand for 

unconditional surrender was made on July 26. Such then was the situation when we wiped 

out Hiroshima and Nagasaki. Need we have done it? No one can, of course, be positive, but 

the answer is almost certainly negative" (Zinn, 1999, p. 422). Ali discourse had been 

fabricated in order to justify the use of the bomb. Casualty estimates of a US invasion of the 

Japanese mainland were exaggerated and it was also known that '·the Japanese would have 

surrendered even if the atomic bomb had not been dropped, even if Russia had not entered 

the war, and even if invasion had been planned or contemplated" (p. 422). Thus, it was well 

known that the Japanese were strategically helpless at this point of the war; nevertheless, 

the US strategic bombing survey reported that, "Hiroshima and Nagasaki were chosen as 

targets because of their concentration of activities and population" (p. 424 ). Here we see an 

example of how all factors were rationally herded within the scope of a single purpose, 

hidden though it was. The actual purpose, that of intimidating the Soviet Un ion, turned out 

to be economically as well as militarily inspired. 

The economics carne from the desire to perpetuate a Military Industrial Complex 

which would fuel the economy. This relationship required military build-up which requires 

a competitor. Later, when the hydrogen bomb was being developed we see that the 
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govemment is, "tempted to pursue what is "technologically sweet"-to use Robert 

Oppenheimer's description of the hydrogen bomb-rather than what is morally acceptable, 

socially desirable, or even economically sound" (Dickson, 1984, p. 53). Something that is 

"technologically sweet" reflects a certain project characterized by its opposite, in this case 

"morally acceptable ... economically sound". This is a clash of projects, moral and 

technological; however, it is no secret that economic and technological projects go hand in 

hand. Could not technological projects be accompanied by other ones? Yes, technology and 

the environment and peace. 

Having military or poli ti cal objectives whereby the theory of a unifying goal, 

stemming either from profit or victory, is a very economic way of looking at the world. In a 

way, objectives are the forerunner for the domination of our sun-oundings and are vcry 

much technological and are representative of the scientific rationale. Those who determine 

the objectives control the social constitution and the direction of technical progress as rules 

of operation are established stemming from the ultimate objective. The configuration ofthis 

is much like a pyramid whereby there is either a chain of command or arder established by 

the objective, be it cconomic or military. In this sensc the corporate world and the military 

min-or one another and the social relations that they determine are such. 

Due to the success of the management style of the Manhattan Projcct a more 

generalized application of the entire relationship between industry and technology was 

implemented in the US. The investment into such a project had achieved such momentum 

that it was difficult to stop. This was a question raised by C. Wright Milis. The organization 

and management of the bomb · s construction were mimicked by the corporate world after 

the war becausc of its succcss. Our social rclations or our social organization was bccoming 

the reflection of a scientific style of management (2000). There is very little room for 

critica] reflection or the creation of new social relations with a variety of ends in mind. 
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In other words, the elements of the military, poli tics and economy were more and 

more mixed (2000). This conjunction is seen in the close relationship between industry and 

poli tics. "War sol ves problems of control. Charles E. Wilson, the president of General 

Electric Corporation, was so happy about the wartime situation that he suggested a 

continuing alliance between business and the military for a permanent war economy" 

(Zinn, 1999, p. 425). Here again, one set of values emerges as the victor over others or 

where one set of social relations were encouraged to continue and determine others. 

<Technology> and technological expressions embody this fonn of exclusion. There is 

something hegemonic within thern. Recall the farnous quote from Orwell' s 1984, War is 

Peace. This can be interpreted in any nurnber of ways, but one of thern is that '·war there 

rneans peace here". lt did not rnatter that the war was most likely imaginary. In fact, all war 

and violence is unimaginable unless one has experienced it. 

Though concepts are universally known, they can have a variety of interpretations. 

For example, as a result of the total atomic bomb experience, the concept <effective> now 

has a variety of interpretations, all backed by different sets of social relations. Efficiency 

now has more of a transcendental connotation as a result of its use against the Soviets. The 

actual use of the atomic bomb also rnakes us question the idea of efficient for what or 

whom. For example, is a perpetua) war economy really efficient in terms of starting a 

project that was not conceived to end? But it could also be argued that the use of the bomb 

was very efficient spark for our economy' s engine that has not stopped. 

One functionary of the state and source of income is, of course, the military. ''C. 

Wright Mills, in his book written in the l 950's, The Power Elite, counted the military as 

part of the top elite, a long with politicians and corporations. These elements werc more and 

more intc11wincd"" (Zinn, 1999, p. 438). In the idea of a single minded goal, the military and 

industry shared similar characteristics in their style of management. An anny is the 
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manifestation of a hierarchy and a single will which, applied to industry, creates a feeling 

of order and single minded purpose and like a general or political leader, there is a manager 

at the top of the pyramid. <Technology> and its expressions reflect this form of project. 

The nature of <technology> can also be blatantly classified as a heavy form of 

imperialism. In the early l 970's in the United States, there was an aggressive attempt to 

exploit US science and technology to "gain diplomatic advantages [ which] had coincided 

with the growing realization that for domestic corporations too, privileged access to science 

and technology was the root of economic success in the world market place"' (Dickson, 

1984, p. 180). In such a project technological growth justifies exploitation. ""The 

comparative advantage of US capital in intemational trade rested primarily on science

based industries such as electronics and computers, new energy technology, the 

technologies needed to exploit the resources of the ocean bed, and, most recently, 

biotechnology and genetic engineering" ( 180-181 ). Technology would then be the US' s 

ticket to the world. This is exercised through economics with the rationale that other 

countries would want access to US technology which would be sold to them. In general: 

The value of science to American capitalism in intemational trade remains 

primarily commercial, and can be measured in terms of the direct contribution it 

makes to company profits. Part of the recent discovery by multinational 

corporations that basic science is the key to competitive success in the global 

marketplace is the expectation that research should pay dividends from 

worldwide operations ... The US depends on high technology products as a 

substantial part of its most valuable exports (p. 166). 

The dividends would come from sales to Third World countrics. Thc key is that the US 

would be exp011ing technology products and not the means of production, since, according 

to Dickson, means of production and those who own it are in a stronger position 
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economically and politically than those within the 3nl world who don't. The third world is 

dependent upon the US for certain products simple because they are not encouraged or 

allowed to produce them themselves. <Technology> acts as that which is a substitute for 

cooperative international relations. In this case "commercial" is the foundation for 

technological concerns. So why could there not be another concept to serve as its 

substitute? 

Science can help us (as a tool) understand the natural universe, but within science 

there is also the seed of human exploitation. As it stands now, science serves the powerful 

and obviously scientific endeavor retlects this relationship. There is hope of change and 

Dickson, "suggests that a properly democratic science policy will be achieved only by a 

political program that directly challenges the current distribution of wealth and power" 

( 1984, p. 336). This is the type of measures needed to implement a new kind of project 

where the so urce of justification is the entire society and even sorne cooperation from the 

intemational community. A democratic science needs the appropriate set of social relations. 

The elements of a democratic science should not be chosen from a limited set of social 

relations and interests. To be fair as well as to retlect the democratization of science, as 

many elements as possible need to be found and given their due consideration. 

Now the project of <technology> is limited and hegemonic; it does not have to be 

so. Below is an example. Goals are limited if they retlect limited needs such as economic 

expansion, and apparently, this has been the case for quite sorne time. An example of 

society retlecting technological requirements and incentives in the practica! sense occurred 

in Europe and the United States during the industrial revolution. At this time: 

the main focus of economic expansion shitted from international tradc to 

domestic manufacture-the origins of thc Industrial Revolution. Tcchnologically 

the period saw the development of machines-for example, those driven by 
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steam and coal-more suitable for centralized production in factories than for 

decentralized production in small scale workshops; the advances of the sciences 

at this time, ranging from electricity to chemistry, made a direct contributions to 

such goals (Dickson, 1984, p. 316). 

Again, limited goals can have far reaching, though one-sided, effects. Due to the factory 

system, there was a need for a new form of social discipline, putting the social world to the 

criterion of the factory, in other words. The result was that cultural, economic and political 

interests combined to change the governments in France and the American colonies. ··At 

the same time it consolidated power in the hands of a new bourgeois class" (p. 317). During 

the decade that followed the technological development of the US and its subsequent 

economic expansion was enonnous. The entire society had been oriented toward such 

goals. The project determined cooperation on all fronts. 00Henry Adams remarked at the 

time that all one's friends, all one·s best citizens, refonners, colleges, churches, educated 

class had joined the banks to force submission to capitalism'· (p. 317). What we see here is 

a total coordination, at the leve! of en tire countries, of activities toward certain aspects of 

the market and its control. These are the related activities of a meta-social relation; perhaps 

organizations such as the World Bank or the United Nations could follow such an example. 

Historically, this type of imperialism or abuse of power also occurred within the 

borders of a single country, and a technology could carry with it the ideas of social control. 

The project manifests in labor and production in that any fonn of resistance would need to 

be excoriated. McCormick's reaper, besides the efficient means to cut crops, also ernbodied 

another agenda. lts production had political baggage. In order to suppress the growing 

powcr of thc labor unions of the late nineteenth century, in this case the National Un ion of 

Iron Molders, factory owners began to sacrifice efficiency and quality in order to 

accomplish their political goals. In the manufacturing plant of McConnick's reaper in 
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Chicago, "whereas Robert Ozane has shown, machines producing inferior castings at 

greater cost-but using fewer and less skilled operators-were introduced to destroy the 

organizing attempts of the short lived National Union of Iron Molders'' (p. 320). So there 

are man y repercussions for a limited vision of <technology>, even such that sorne facets 

obliterate the importance of others. In this case, the trade was for poli ti cal power over 

production in lieu of quality. So here, the social relations that perpetuate power were 

chosen over those which supported quality. 

Very few sets of social relations were considered. Decisions were made based on 

choices in favor of certain elements over others. This is because our current understanding 

of <technology> is an aggressive interpretation. In the process of negotiation, it is natural 

for us to witness something to be excluded and for another to occupy its place. There are 

winners and losers, but a more liberal understanding of <technology> could favor a more 

inclusive strategy in dealing with experience. 

G. Conclusions 

<Technology> is the manifestation of certain social relations to the exclusion of 

others. Any conceptual construction is a proactive project, but the specific components of a 

conceptual construction are not etched in stone; rather, they are arbitrary in the sense that 

they depend on certain conditions. In the examples above, experience was determined by 

the concept of <power>. Concepts are behind and before experience, and <power>. Social 

relations gather and are fom1ed by <power>, and their desires are calibrated to reflect the 

preservation of this exclusive relationship. This is a project based on limited sets of social 

relations, but it is not one which considers the totality of our potential. 

lt would seem logical that another concept could be chosen which would have a 

different effect if it were able to be the common denominator forman y more sets of social 

relations. An example of a project can be one that is based on its initial eoncept. A society, 
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and not just the social relations joined by special interests, can choose a goal reflecting the 

kind of experience desired; then a concept can be chosen which would serve as the bridge 

to this goal. Given the plurality of experience throughout society, the conceptual bridge 

should reflect such diversity. Perhaps if <technology> were founded not on power but on 

more hannonious and diverse values, expectations and perspectives then our negotiation 

with the world would in turn exhibit these characteristics. <Technology> and 

technological expressions can be the manifestation of certain projects, either political or 

social, and they can be at the level of the local or the global. Symbols and concepts are our 

avenue toward finding the social relations to challenge the structure of institutions, society, 

etc. At the same time they unite the masses as well as allow for interpretive tlexibility. This 

interpretive tlexibility is the path toward new perspectives, interests, values, cte. 

A project is a meta-social relation which determines many other sets of social 

relations. The values and expectations of the meta-social relation unfold throughout society 

in a hegemonic manner unless other ideologies and institutions are encouraged to interact 

with the fonner. This encourages critical retlection and it also is a stimulus for finding new 

resources, as social relations, to challenge the status quo. A voice needs a space from which 

to speak, and fellow institutions and ideologies are strong enough to provide the space to 

challenge science and technology. These voices are used to inspire critica! retlection and 

they are resources, as new social relations, to expand our understanding of <technology>. 

Concepts, ideologies and institutions need to preserve their autonomy apart from 

dominant sets of social relations such as capitalism. Autonomy is preserved by being open 

to new perspectives and sets of social relations. Autonomy is also preserved by purity, 

meaning that a concept, ideology or institution is truly separate from the dominant social 

relation. In this way critical retlection is preserved which thcn is used to scarch for new and 

influential resources upon <technology>. These institutions or ideologies, however, must be 
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free to express themselves as individual entities with their own concepts. Concepts remain 

free or autonomous by being open to interpretation. 

Interpretation, in order that it is the result of un-coerced critica! reflection, must be 

done in Academia; and it must begin at the conceptual leve!. Academia is a friendly space 

for conceptual experimentation as well as comparison. Academia can find the social 

relations which can expand our concept of man which in tum results in an expanded 

concept of <technology> since the fonner is the resource of the latter. From this broadened 

idea of man and newly found social relations, Academia can experiment with the resources 

in order to manufacture the epistemologies which will give us the kind of world desired. 

How we see the world will dictate our fonn of experience. How we see the world is also a 

fonn of <technology>. <Technology>, then, constructs the world, but the social relations 

which constitute the world must be given their voice, at least in the beginning. 

The social relations that reward an individuars free and diverse participation need 

to be found. <Technology>, as a vehicle for types of experience, has the power to reflect 

such diversity, but it only needs an open channel between it and the human potential. The 

right set of social relations can create this channel. Concepts would be powerful variables 

in this relationship since they are at the same time universally known while potentially 

interpreted and applied individually. Conceptual experimentation cannot be done in 

experience without the undue influence of practica! factors and those airead y associated 

with the naintive of Modemity-modern technology. Academia can be a safe ha ven for 

this type of conceptual experimentation. 

Ironically, science pays a high price for its privileged position in society. Power 

structures use scicnce for thcir advantage and science per se suffcrs as it is used to control a 

society and its corresponding economy. Military tcchnology has dominated the potential 

science in many countries throughout many decades. This was the price science paid. In 
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effect this is a limit on science' s potential. The interests of a few are the result of a limited 

pool of resources throughout society. Academia is a freer space which can recognize other 

resources to expand <technology> beyond the limited interests of a partnership between 

academics, govemment and the military. 

What is needed to counteract a project of technology focused on military production 

would be a democratic science which could not function without the liberal participation of 

the individual. The individual's vehicle is the concept which, though universally known, is 

subjectively applied. To democratize a concept is to make it the reflection of as man y social 

relations as possible. Here again, Academia is called upon to recognize these social 

relations and their expansive influence upon <technology>. 
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X. PROJECT: <TECHNOLOGY> OPEN TO ANO DEPENDENT UPON OTHER 

ASPECTS OF SOCIETY 

A. Technology is tried by its peers 

Technology is brought down to earth by maintaining it in its scientific wrapping 

paper. Then, science is a socialized institution that participates on a leve! playing field with 

other equally valuable institutions, practices, expectations, etc. This is the necessary 

condition for critica! retlection and technological diversification. 

As Stanley Aronowitz proposed, a way to prevent one type of society or one aspect 

of society and its social relations from dominating the possibility of a plurality of 

perspectives and additional social relations is to force situations where there is contact, 

comparison and critica! retlection. It seems that in order to keep science and its empírica! 

counterpart, technology, from being a hegemonic institution it, along with science and other 

related institutions and corresponding social relations, needs to be considered in the same 

manner along with other aspects of society. A closed system cannot survive; it needs free 

exchange with the outside. The individual is such an institution as well as technology; 

therefore, the individual needs to be free to object. 

Such a shift in focus would heighten the conditions for critica] retlection since a 

more pure fonn of comparison would be encouraged, meaning that man y aspects of society 

would exist along side one another, as equals with equal voices, and not as a hierarchy with 

technology at the top. If technology remains at the top, it is notable to draw from other 

aspects of society since they are not able to stand cqual to technology. The other is not a 

resource whereby its free will or complete existence is respectfully regarded if it is treated 

as a subordinatc. Thc system would be vitiatcd by a rcvcrence to technology, but if ali 

institutions are given equal consideration, then a rcsourcc is something freely given. 
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It is no accident that modern technology is at the top of the pyramid whose structure 

unfolds throughout society. This is because the Enlightenment was a top down project with 

the benefits of science and technology as the justification for action throughout Western 

society; but this is only an idea. The reality of technology's position is quite different. Steve 

Fuller contrasts the universal project of the Enlightenment by considering the idea of 

science as a socially driven entity with a myriad of influences and not one that is controlled 

by the fabrication of a forrn of rationalism. In other words, the Enlightenment was a project 

from the ··top down" and it organized society scientifically while Fuller sees science as 

shaped from the .. ground up". This is a project modeled after the reverse of the 

En! ightenment. 

Ali too often we think of technology as the direct result of a scientific endeavor 

without fully contemplating the reality of science and its technological expressions as 

socially driven institutions. Steve Fuller shifts thc point of view that we have of science in 

order that we may see "how an enriched understanding of the history of science-one that 

takes in the perspectives other cultures and even another planet-can help us to construct a 

public understanding of science with which we can live" (1997, p. 9). By doing this, he is 

demonstrating two things: 1) that science has abandoned its relationship with its host 

society and 2) that it <loes not need to be an entity founded on cold rationality. In essence 

this is a break from the dominant narrative of Modernity or modem technology. The 

evaluation of this scenario is properly done in Academia since it is a freer space from which 

the repercussions and potentially beneficia] resources, social relations, may be judged. 

Science and its empirical counterpart, technology, are social institutions and 

therefore open to thc man y perspectivcs throughout society ... Most of what non scicntists 

need to know in order to make infonned public judgments about science fall under the 

rubric of history, philosophy, and sociology of science, rather than the technical content of 
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scientific subjects" (Fuller, 1997, p. 1 O). Fuller is acknowledging that science and its 

technological result is a complex entity which requires a complete social milieu in order to 

check or guide its potential direction. In other words, the goals and values of science are 

forced to reflect their position within a holistic environment. 

Even in the social sciences this rationale, writes Steve Fuller, was intended to have 

holistic application and that the seeds of modem technology genninated within the idea of a 

community of critica! thought that could be applied to various aspects of life: morals, 

poli tics, labor, etc. '·The Enlightenment envision[ ed] what it call[ ed] science as a mentality 

that potentially pervades all of society and hence cannot be restricted to the activities of an 

elite group" ( 1997, p. 26). If science is considered asan entity that was confined to the 

aspirations of an elite group then we would be diminishing the fact that it has causal effects 

on the rest of society; plus, we would be ignoring the potential influence from other realms 

of society. The universality of the Enlightenment was a goal that referred to social groups 

as well, but when a vision pervades all aspects of society, it does not necessarily benefit 

from these aspects as a resource. 

Steve Fuller feels that both technology and social organizations should be 

autonomous in their attempt to order the world, and thus there are moral, political and 

technological choices when the scientific offends the decisions of the social, for example. 

The scientific should not offend the social; science is not in an ivory tower according to 

him. There are man y examples of technological advances which do not offend other aspects 

of society; for instance, medicine. In fact, Fuller argues that it is our responsibility to keep 

doing this, but to do it with more holistic considerations. Science, he says, is not just about 

collecting as much empirical data as possiblc. There is a human element that cannot be 

ignored, because if this is the case, wcll, we are rcstricting the paths and types of paths we 

can take. "Restricting a path" is preventing a set of social relations to come to the surface 
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and have a positive intluence upon technological production. Additionally, new or different 

sets of social relations promote critical reflection. New values would manifest as innovative 

technological expressions. lt is ironic that values can, not only compete with technological 

or scientific ones, but also help diversify them. 

In anther example where social or cultural intluences trump scientific ones can be 

seen when the values of one culture are put against those of another. Values become 

especially prevalent during conflicts and even more so when the controversy is raised to a 

global level. In sorne social settings values are given priority even when they seem to 

impede an obvious technological advantage. These conflicts serve, however, to diversify 

perspectives, anda novel point of view is often needed to separate science from its 

ideological moorings. For cxample, ··as late as the l 91
h century the Chinese regarded the 

West as barbarie in its indiscriminant pursuit of the power that ··science-based munitions" 

could bring it. From their standpoint there was nothing intellectually profound in a triumph 

founded on the sheer concentration of force, be it human or technological" (Fuller, 1997, p. 

66). From the perspective of the Chinese, triumph in this manner was no such victory, 

whereas from a Western point of view, triumph was obtained by no other way. One's 

values, then, can challenge the supremacy of the advantages of science and technology. A 

value system is a project. <Force> is a value ora project which determines a myriad of 

technological expressions. Deconstructing a concept should begin in a neutral space; this 

space is Academia. 

Conccpts affect how we think and act. lf we conceptualize technology asan 

autonomous entity, then its expressions will retlect this perspective. However, if 

<technology> is conceptualizcd as intertwincd with the many other aspects of society, thcn 

its cxpressions will rcflect said perspective. <Scicnce> as authoritative is one set of 

technological manifestations; but <science> as a cooperative and reciproca! entity within 
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society is another set of technological expressions. Academia is a friendly common ground 

for the evaluation of social relations that could be used toward the expansion or 

diversification of the components and resources of <technology>. 

B. Science as helpless 

This is a project which puts science as part of social relations and one that needs 

other aspects of society. An example follows. One way to analyze how sets of social 

relations can influence one another is to look at conflicts. In ''scientific controversies·', 

Thomas Brante seems to be promoting the existence of a new <technology> which 

respectfully defers to numerous social aspects. He argues that technology is not easily 

explained within a purely scientific realm when there are other social factors concemed. 

For example: 

what scientific principie is currently regarded as the valid one for a particular 

issue is often of crucial concem to most groups of people, affecting their 

economy, health, energy supplies, freedom and what have you; the importance 

of scientific stances is far from confined to scientists. Conversely man y scientific 

experts are interested in controlling much more than intemal academic issues. These 

circumstances help to explain the current intimate links between scientific beliefs 

and political controversies ( 1993 p. 180). 

This is lopsided and skewed. The influences tend not to flow both directions. 

Through this widespread, but uniform, application of scientific principies, we can 

say that society is becoming scientized. On the other hand, Brante argues that there are 

sorne reciprocal effects from this contact between science and the social aspects. He says, 

··as scicnce becomcs more involvcd in general social affairs, pai1 of it has changcd in 

character to become more politicized .. ( 1993 p. 178). By this Brante is dernonstrating that 

the boundary is blurred and the technological sphere of influence becomes less clear. This 
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element of reciprocity comes from hamessing social relations. If technology becomes 

politicized then it can become socialized as well. 

Nevertheless, as things are today, a scientifically based, instrumental paradigm of 

public action is predominant in the realm of policy making, significantly altering the 

conditions of poli ti cal rule in terms of depersonalization of accountability, standardization 

of problem resolution, corporate interest negotiation by professional representation and 

more. Hence, controversy studies ought to be able to shed new light on current pattems of 

elite fonnation and on mechanisms of competition and cooperation between different elites 

(Brante, 1993). The only thing legislative about elites is that they are social conventions; 

they don 't have to be from a certain aspect of society. An elite person could be a gardener. 

Our standards can be called into question by govemment agencies. By putting a 

technological issue in the context of a controversy, we are automatically creating the social 

relations that can be used to challenge <technology>. Another example of this is seen 

below. 

The social and cultural realms have exercised a certain amount of influence in the 

past when confronting scientific values and practices. An example of such is seen in the 

famous case of William Jennings Bryan who argued against the advantages of evolution in 

the Scopes' trial. Looking back, we have the tendency to view Bryan as a narrow minded 

philistine, but at the time Bryan was a respected litigator; and a holistic analysis would 

expose the reason for his argurnent as being more socially determined than anything else 

(Brown, 2001 ). For Bryan, the social factors behind his argument took precedence over the 

presence of sound scientific theory, but what is important is that this demonstrates how the 

social realm can exhibit great influence, cven to one's detriment. 

Central to Brown 's thesis in Who Rules in Science are moral issues which surface as 

science comes into contact with other social institutions. He doubts the appropriateness of 
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the overall influence, accountability and authority of science as it mixes with other social 

spheres. Brown seems to be encouraging the recognition of <technology> that has the 

potential to encourage a variety of social relations and perspectives. In other words, 

<technology> can incorporate a variety of influences; it has the conceptual flexibility for 

this. For example, moral questions are raised as there is an, "intrusion of science into 

aspects of life that should be govemed by moral and religious concems" (2001, p. 27). 

Science should share its accountability with moral and religious concems. The proper 

analysis of this and its effects should be done in Academia in order to avo id the inevitable 

intluences of pragmatics and our dominant narratives of experience, those of Modernity 

and modem technology. 

<Technology> and its expressions are the representatives of a project, but can 

<technology> retlect the multi-backed project that Brown suggests? His project is 

characterized as one where a certain aspect takes the lead depending on the objective. This 

would not even be possible unless all aspects were given equal respect in tenns of 

determining our collective path. Academia is the space for such conceptual fair treatment. 

Critical reflection and comparison would need to be virtues in order for us to be able to 

choose which aspect takes the helm. If <technology> is as intertwined within society as 

these authors seem to suggest, then the answer to the earlier question is yes. 

C. <Technology> as a project is a kind of society-a monopoly 

This final section serves by way of a warning. One of the inspirations for a project 

promoting the kind of social relations whereby critical retlection is promoted is explosion 

of infonnation in the late 201
h century and our erroneous beliefthat it is knowledge. In ··The 

Postmodcrn Condition: a rcport on knowledgc'', Jean-Francois Lyotard writcs that 

knowledge is a kind of discourse that is conditioned by our technology; and because it is 

conditioned its <loes not permit critical retlection. The transmission of knowledge is tainted 
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by the structure established by technology which also serves to precondition the reaction to 

the knowledge. Rethinking the social relations involved in this process is now more than 

ever a priority sin ce there is such a flow of information used in decision making that it 

becomes susceptible to sabotage, power structures or piracy. 

One of the methods that Lyotard suggests is a project characterized by a split with 

Marxism whereby society was seen as fragrnented, and the knowledge was understood as 

positivist since it had a dominant purpose. His idea is a revitalized aspect of the 

Enlightenment which was to view society as an organic whole whereby knowledge was 

much more liberal. Viewing society as such creates the conditions favorable to the 

promotion of critica) reflection since the contact would have a quality of interconnectedness 

which would regulate our decisions conceming technology. "The alternative seems clear: it 

is a choice between the homogeneity and the intrinsic duality of the social, between 

functional and critica) knowledge'' (Lyotard, 1984, Part 4. para. 1 O). <Knowledge> is far 

from an objective universal. lt can have different interpretations. lt can be based on 

functional and/or critica) foundations. 

The juxtaposition of types of knowledge constitutes the battle between projects and 

the kind of society we want. The fonner type ofknowledge, "the positivist kind, would be 

directly applicable to technologies bearing on men and materials, and would then lend itself 

to operating as an indispensable productive force within the system. The other, the critica), 

rctlexive, or henneneutic kind by reflecting directly or indirectly on values or alms, would 

resist any such recuperation" (Lyotard, 1984, Part 4. para. 11 ). Here wc sce a battle 

bctween two concepts where each conceptual construction contains a corresponding set of 

social relations and systcms of behavior. 

Lyotard chooses to refer to social relations as language games, and in a society 

viewed as an organic whole these relations epitomize a dialogue rather than a scene 
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characterized by domination. "It would be superficial to reduce its significance to the 

traditional altemative between manipulatory speech and the unilateral transmission of 

messages on the one hand, and free expression and dialogue on the other" ( 1984, Paii 5. 

para. 6). Lyotard says this because the problem cannot be reduced to communication. lf it 

were only thus, then this is placing too much importance on the structure or the system's 

own interests, but it is precisely the point of seeing society asan organic whole to disperse 

influence, interests and perspectives and not to put al! your eggs in one basket. What is 

good about this is that al! elements are considered, even the ridiculous ones or the ones 

which seem to throw the system on its head. 

Lyotard draws upon Wittgenstein's idea of "language games .. to demonstrate how 

either one mechanism can domínate a society or many mechanisms, with new social 

relations and priorities, can in their tum have a positive influence upon society. 

That is why it is important to increase displacement in the games, and even to 

disorient it, in such a way as to make an unexpected move (a new statement). 

What is needed if we are to understand social relations in this manner, on whatever 

scale, is not only a theory of communication, but a theory of games which accepts 

agnostics as a founding principie. In this context, it is easy to see that the essential 

element of newness is not simply innovation ... This atomization of the social into 

flexible networks of language games may seem far removed from the modern 

reality, which is depicted, on the contrary, as aftlicted with bureaucratic paralysis 

(1984, Part 5. para. 8). 

Displacement is important here in that it represents a shift in priority depending on the 

situation or game. 

The game, according to Francis Fukyuama in his famous cssay, ··The End of 

History", is becoming a meta-social relation based on consumption as man will, according 
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to Fukuyama, become more and more comfortable. <Being comfortable>, says Fukuyama, 

is <critically lazy>. What is the end of history? Is it the point at which man ceases to 

criticize, or is it when our means (technology) to criticize listen to the potential of man? 

Following Fukuyama's argument, man's experience is not detennined by materialistic or 

rational-economic interests. Our experience has equally important ideological and cultural 

elements. Ironically, Fukuyama points out that both hard Marxist and Capitalists would 

agree that our societal trajectory is totally detennined by material interests. 

I don 't think Fukuyama is saying that we have reached the end of change; rather, he 

is warning us against the dangers to our potential once we can no longer distinguish 

between modes of life and aspects of society. There is a problem when concepts either run 

together or they are controlled by a singular mode of thought or social relation. ··Failure to 

understand that the roots of economic behavior lie in the realm of consciousness and culture 

leads to the common mistake of attributing material causes to phenomena that are 

essentially ideal in nature" (1992, para. 18). ldeology and consciousness are the circuits 

which connect us to the grand narrative of history. Material manifestations are too specific. 

Ideologies, like concepts, can be autonomous in their flexibility. They have both the room 

and power to expand the concept of <technology>. 

That Fukuyama believes we have arrived at a dominant ideology is not the truly 

nefarious part of his argument. Rather it is the reality that we have airead y arrived at where 

we are going. In other words, our aspirations will be tailor made. Critica! reflection is 

doomed: 

The struggle for recognition, the willingness to risk one's life for a purely abstract 

goal, the worldwide ideological strugglc that called forth daring, couragc, 

imagination, and idealism, will be replaced by economic calculation, the endless 

solving of technical problems, environmental concerns, and the satisfaction of 
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sophisticated consumer demands. In the post-historical period there will be neither 

art nor philosophy, just the perpetua! caretaking of the museum of human history. 1 

can feel in myself, and see in others around me, a powerful nostalgia for the time 

when history existed. Such nostalgia, in fact, will continue to fue! competition and 

contlict even in the post-historical world for sorne time to come. Even though I 

recognize its inevitability, 1 have the most ambivalent feelings for the civilization 

that has been created in Europe since 1945, with its north Atlantic and Asían 

offshoots. Perhaps this very prospect of centuries of boredom at the end of history 

will serve to get history started once again (1992, Part V, para. 3). 

Fukuyama is warning us against the loss of critica! reflection. We will never be able to 

implement real change without the cooperation with industry or powerful govemment 

agencies with the power to do so. Phrases such as ·'the struggle for recognition'" and 

"centuries of boredom" suggest that humanity won't stand being so intellectually useless in 

the future. Our potential will not sit by idly and offer nothing, and the social relations 

which would serve as a catalyst to jumpstart our potential need to be found or we run the 

risk of having an etemity of ex peri en ce within a type of calculation. 

How to find or encourage these social relations? We need to retum to the freedom 

that conceptual construction gives us. Rules, like concepts, are both universally known and 

individually applied, but institutions are much more fonnalized. Lyotard argues that rules 

··encourage the greatest possible tlexibility of utterance" ( 1984, Pm1 5, para.) O). 

Institutions, on the other hand, privilege ce11ain classes of statements while administering 

constraints on the content in order to benefit the institution. Lyotard's answer to this is to 

strengthen our conceptual foundations, and to do this requires that the boundarics of thc 

institution be something that does not need to be rcinforced in the game. To begin this 

process, Lyotard advocates that we recognize the break up of the grand narratives such as 
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modemity and the emergence of our system of govemment with the nation-state as the 

center.). An institution should be treated like an open system which is required to have a 

two-way val ve with its environment. The structure of institutions then can serve as a model 

for society in general. This is a project. A narrative, both in hindsight and viewed at the 

moment, can also be treated as an open system. 

In a narrative, individuality is seen as an obstacle, but when society is considered as 

an organic whole subjectivity is its essential mechanism for existence as long as the rules 

encourage ali types of subjectivity, meaning individual participation as well as the equal 

participation of social categories. The latter would promote critica! reflection as comparison 

between the categories would be unavoidable. 

The above can be seen in a specific demonstration. Social relations, language or 

discourse are able to restrict interpretative choice such that knowledge per se has become a 

prefabricated product, precluding the individual influence of its users. In other words, 

scientific knowledge is a discourse detennined by the technology of postindustrial societies 

(Lyotard, 1984 ). This shows the potential scope of society as the issue of technology which 

can transcend traditional boundaties. Technology then becomes the subject of 

objectification and the weapon of the industrialized nations for strengthening govemment 

regulation or controlling the flow of inforrnation, even. Computers, and thus the nations 

that produce them, control how knowledge is transmitted. "Anything in the constituted 

body of knowledge that is not transmitted in this way will be abandoned and that the 

direction of new research will be dictated by the possibility of its eventual results being 

translatable into computer language·· (Lyotard, 1984, Part l, para. 4). E ven the role of the 

government will be determined by the current forms of technology. For exarnple, 

··econornic redeployment in thc current phase of capitalism, aided by a shitt in techniques 

and technology, goes hand in hand with a change in the function of the state: ... Regulation 
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and reproduction will be more to the machines. The central issue is who will have access to 

the information" (Lyotard, 1984, Part 5, para. 1 ). This can be paraphrased by how the 

information will be contextualized. Here we see the real danger. Infonnation will be 

contextualized in the same way over and over again, resulting in the atrophy of critica! 

reflection. 

In certain terms, the point is to encourage a freer dialogue with technology. A freer 

dialogue is not limited to the manner by which information is transmitted nor is it restricted 

by special interests ora few aspects of society. A truly democratic dialogue dicta tes that 

perspectives be found and encouraged to compliment the conditions which give rise to 

critica! reflection. If knowledge is restricted to a type of knowledge then the powers that be 

will keep on producing the same songs with different tunes. 

D. Conclusions 

If critica] reflection is to be encouraged and ifwe are to take advantage ofthe many 

social relations throughout society, science and its empírica! counterpart, technology, 

should not impose their values upon society. These are institutions that are within society 

and they enjoy a reciproca! relationship with the other aspects of society. The link between 

the many aspects of society is, of course, humanity and its potential to generate positive 

contact between these aspects. Fukuyama claims that we will grow bored of not fully using 

our analytical and ideological potential. This is a new game. 

The rules of the game, however, cannot crystallize immediately once ali the pieces 

are present; rather, they must be such that there is an eye tumed toward the environment or 

the other. This encourages adaptation and critica! reflection. <Technology> is an open 

system. 

The idea is to constantly look for ways to shitt the angle of perspectivc and add new 

ones to the fray. For example, this could be accomplished by looking at technology frorn a 
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religious point of view. One could also shift the focus from the individual and material to 

the transcendental and ideological. Finally, conceptual flexibility remains the key to 

achieving results or promoting critical reflection. For example, <knowledge> can have any 

number of foundational ideas. Purposeful knowledge is a whole different paradigm from 

critical knowledge. The latter encourages the proposition of questions beyond use; the 

actual ontology of the thing might be approached or one might see how a thing participates 

in the total environment of experience and not just as it relates to man orto a certain 

structure. 
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XI. CONCLUSIONS 

A. Conclusion l: social relations 

Social relations are the key to the expansion of <technology>. The previous chapters 

have shown that we have or have had the social relations necessary to expand 

<technology>. Broadening or diversifying the concept is possible if we choose to use the 

social relations. 

<Technology> is a recognizable result of human practice. Practice takes man y 

forms; certain ideas of practice are encouraged to take shape while others are not. For 

instance, <technology> had origins in individual innovation, but this leve! of subjectivity 

and individuality was later channeled to respond to global and historical circumstances. At 

this point thc ends of these circumstances (capitalism, commerce, etc.) and the conceptual 

construction began to coincide. Then <technology> became the foundation for social 

relations that emerged as means calibrated toward intentional and identifiable ends. 

<Technology> became <technology> as determined by these historical circumstances, thus 

the concept perpetuated the circumstances and vice versa-a vicious cycle. 

However, <technology> can also come to represent different values or expectations 

such as a society's desire for more agreeable technological expressions. By agreeable l 

mean expressions which might go against historical or economical conditions such as the 

possibility that environmentally friendly expressions would cause friction in the petroleum 

industry. Such goals, as sets of social relations, can be chosen if there were means to allow 

them to surface and become viable influences. For instance, as we have seen power 

relationships and forms of progress are chosen; therefore, other forms can be chosen from 

which we can march backwards and adjust technological production. 

At the end of the day, an essential component of <technology> is practice; but 

practice is not predetennined by any logic within technology itself. Practice could just as 
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easily be considered for its individual implications as it was in the beginning of modem 

technology. Even now, subjectivity or individual interpretation is a prerequisite to use since 

the latter will always entail contextual conditions that are not universally consistent. 

Recognizing this is to encourage perspective, the increased amount of which promotes 

critica) reflection. A broader conceptual base with the aggregation of perspective would 

enhance our understanding of <technology> as we are knowing it in terms of more and 

more complex contexts. This is so because the ends themselves would not be the on(v factor 

by which the means are created. 1 stress the word only since a project would almost 

necessarily stem from sorne fonn of predetennined goal or end which might be pressure for 

change within society. 

<Technology> responds to social pressure, and social pressure has often come in the 

fonn of large sociological movements. An example of the aforementioned is the 

Enlightenment and the special interests surrounding capitalism and the development of the 

State; but the form of the project itself was, in a sense, arbitrarily chosen while the 

inspirations were certainly not. Yes, the essential foundation of <technology> is 

conversion; but the manner by which conversion is translated into practice is left to us. One 

set of social relations would promote one interpretation of conversion while another would 

have a different result. 

The historical contexts that surrounded the emergence of the Nation-State and the 

nascent conditions of global capitalism proved to be highly determinative in the 

development of the concept of <technology>. These circumstances promoted certain social 

relations, values and expectations to the exclusion of others. These conditions favored 

<tcchnology> as a conccpt that was heavily influenccd by thc idea or power dueto thc 

competition between the Western nations. Ellul referred to this as tcchnique. In my opinion 

it is the global movement's partnership with technique that is questionable, suggesting that 
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a change in movement would have an analogous affect on technological production. 

Though <technology> began as a more democratic concept, the conditions of war and 

commerce_channeled the shape of technology to reflect the historical and economic 

ex1genc1es. 

That there is consistency over time in the concept of <technology> is due to the 

Enlightenment which was launched upon society with truly liberal principies. These were 

the foundations for the ultimate vision of the Enlightenment. This vision was oriented 

toward, not only the liberation from war and disease, but toward the liberation of man· s 

overall potential which was to be applied to the way we negotiate experience._Reason was 

originally conceived as a unifying concept in that it was to be used by ali and for many 

different ends. lt was not understood to be an idea that would divide nations and 

individuals. Division promotes certain social relations while another concept or idea would 

promote others. The origins of the Enlightenment demonstrated one thing while the actual 

result proved otherwise. The historical conditions of the competition for colonies and the 

rise of nationalism, for instance, converted the liberal principies ofthe Enlightenment into 

mechanisms which promoted the State. The result of which was that not ali of man' s 

qualities were encouraged to flourish, and ideas of tolerance were just not practica) whereas 

domination was instrumental in determining social relations. 

However, sorne authors consider the Enlightenment as a project that is not finished, 

especially in terms of its foundation in critica) reflection. In this sense, we need the other 

for validity as the other, being a resource, contributes to the result; and this process is still 

in progress. For example C. W .Milis opined that we should consider relations between the 

self and the global in order to promote a more cornplex idea of meaning which is also to 

expand the concept of <technology> since it is that which we employ to negotiatc 

experience. Likewise, Habennas argued that the other is needed to arrive at validity and 
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meaning. Again this is analogous to broadening the concept of <technology> since the 

other constitutes a whole other set of social relations that could be used as resources to the 

overall conceptual construction. 

If a concept is to be expanded or reinterpreted then the social relations and values 

which give rise to these new perspectives need to be cultivated. Parts of these social 

relations, however, are characterized by friction, tension or ethical implications. 

Considering the philosophical implications of technology helps one orient <technology> 

within the whole of our society and not just within those aspects related to the success of a 

technological expression. All of society is a resource and not just those realms that stand to 

gain from technological production. An emphasis on the tensions caused by our 

relationship to technology is a means to highlight ce11ain areas (perspectives and social 

relations) that could also be used to enhance production and the concept itself An area of 

society, however abstract, is a label for a set of social relations. 

The main advantage of an epistemology characterized as a philosophical problem is 

that it diversifies and experiments with the context. This happens at so many levels by 

exchanging elements from one area of society to another much like trading ways of seeing 

simply to see the effect-trouble shooting. By thinking of technology as a philosophical 

problem we are encouraging the multiplicity of contact since the concept becomes a fertile 

ground for the intersection of a number of disciplines and perspectives. Again, we are 

promoting critica) retlection dueto the axiom of comparison. For instance we saw 

Mumford's comparison between the megamachine paradigm and the other characterized by 

po~vtecnics. <Technology> and its expressions would reflecta corresponding change in 

paradigrn. 

Mumford"s thesis was based on organization. <Organization> can rcflect diffcrent 

social relations, and we would witness the results in the technological expressions if our 
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idea of organization were different. <Technology> is a meta-concept that is affected by a 

type of social relations which give rise to its fonn. Philosophical problems provide insight 

to new ways of being with technology. Where there is tension, there is also the means by 

which the tension can be alleviated or used as a resource. Acknowledging tension is also to 

recognize the social relations which correspond to it. These social relations can be applied 

to the expansion of <technology>. 

This investigation has demonstrated that the existence in society of the idea of 

detenninism has come to heavily influence the concept of <technology>. Concepts 

determine our thoughts and our actions, but they are also the result of empírica] 

circumstance, which is to say that the properties of agency ultimately reside within 

society-as its values and expectations, but not ali. For instance, if we understand nature to 

be a collection of resources for our use, then our paradigrn of ex peri en ce wi II reflect 

domination, modification and control. This fonn of experience, through technological 

production, was encouraged dueto the historical exigencies of the times: competition 

between nation-states, colonization, and then, capitalism ( characterized by consumerism 

and production). Therefore, <technology> <loes exhibit hegemonic qualities in that it is able 

to determine what is rational in addition to being able to standardize value systems and 

social relations. Different sets of circumstances might have encouraged a different 

conceptual construction of <technology>. 

When different social relations are favored, different choices emerge resulting in 

different technological expressions. Those social relations that are suppressed are, in fact, 

potential resources for technology. The approach of sotl determinism has demonstrated that 

we havc one form of progress-material progress at any cost. Humans have thc tcndency to 

promote the kind of socicty which behooves a <technology> as that which can drivc 

history"s trajectory. Here, history is the evolution of humanity as measured by material 
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production. Nevertheless, when cultures collide with <technology> they do not lie back 

passively. They adapt <technology> and its expressions to fit their individual and 

contextual needs. <Choice>, despite its connotation associated with free will, also contains 

a passive or lazy attitude toward technological change which implies that there is latent 

power within human experience that could be applied to technology. The question remains 

as to how to give spark to this energy. 

The approach of social constructivism showed that groups of people can be united 

by any number of factors, however real or abstract, which impl ies that the so urce of 

cohesion is arbitrary. lt could be race, gender, ideological, cultural, temporal, etc. The 

category, for lack of a better word, or that which unifies is a label for the social relation and 

its corresponding sets of values, points of view and expectations. Social constructivism 

shows that other social relations or perspectives could just as easily have been the 

dominating factor in the process of technological choice. The social relations that were 

ignored are resources for the expansion of the concept of technology. 

Concepts can evolve either from the result of historical, political, social or 

technological circumstances; but this investigation has tried to show that they could change 

with a shift in focus or the addition of new perspectives. To approach the issue this way is 

almost to politicize <technology> with the end of challenging technological expressions to 

correspond to our diverse needs. While sofl detenninism is concemed with showing the 

contingency effects of technological choice, social constructivism focuses on the cause of 

these effects. These causes are also labels for social relations. Isolating the causes and 

effects during analysis is an exercise in the promotion of critica! reflection since we are 

askcd to qucstion certain elements within an ever changing contcxt of social rclations. More 

spccifically, social constructivism is an approach which idcntifies thc socio-political 
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motives of technological choice or the absence of motives. A different motive would result 

in different technological expressions. 

Concepts are behind and befare experience, but sorne concepts have enjoyed an 

unfair influence in our experience. For instance, <power> is a concept which has heavily 

influenced the negotiation of our experience. Social relations gather and take shape based 

on <power>. <Power> keeps the vicious cycle going in that expectations are calibrated to 

reflect the preservation of the relationship between types of social relations and what they 

expect. In certain terms, this is a project based on limited sets of social relations, but it is 

not one which considers the totality of our potential. In another sense, power is an ideal; it 

is a symbol to be interpreted and used. However, power is also a meta-social relation. The 

values and expectations of the meta-social relation unfold throughout society in a 

hegemonic manner unless other ideologies and institutions are encouraged to interact with 

the former. 

One way to break the back of hegemonic tendencies is to step back from the issue 

and recognize the fact that anything can be understood to be a symbol. Symbols and 

concepts are our avenue toward uncovering the social relations to challenge the structure of 

institutions, society, etc. At the same time they unite thc masses as well as allow for 

interpretive tlexibility in that symbols are universally understood while individually 

applied. lnterpretive flexibility is the path toward new perspectives, interests, values, etc. 

which encourages critica! reflection and it also is a stirnulus for finding new resources, as 

social relations, to challenge conventional or traditional interpretations of <technology>. 

If critica! retlection is to be encouraged and ifwe are to take advantage ofthe rnany 

social rclations throughout society, scicnce and its cmpirical countcrpai1, technology, 

should not be allowed to remain in a position whcre thcy rnay imposc their values upon 

society. Imposing values is not to take advantage of the rcsources within the other aspects 
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of society. To promote critica! reflection, the idea is to continuously look for ways to shift 

the angle of perspective and add new ones to the study for purposes of diversification. The 

concept should be open to man y avenues of interpretation thereby encouraging di verse 

results; but this is not the case if science and technology rema in epistemologically 

untouchable. Conceptual flexibility remains the key to achieving results or promoting 

critica! reflection. For example, <knowledge> can have numerous characteristics and 

foundational ideas. Purposeful knowledge is a whole different paradigm from critica! 

knowledge, and a shift toward the latter would have a corresponding effect on technological 

production. 

B. Conclusion 2: project 

Like the social relations which detennine a ce11ain type of <technology>, projects 

are arbitrary, meaning that any other project, depending on the circumstances, could have 

just as easily risen to the surface. A project can be politically, economically, or even 

martially inspired; but the point is that a project"s inspirations can come from anywhere 

within society. 

The project of technology is about finding epistemologies which would help us see 

and be with <technology> in a more diverse manner. This is possible since, as we have 

seen, certain social conditions favor certain types of projects. There have been projects in 

the past, though most did not have lasting effects. Nevertheless, the projects that have 

emerged were ones that began with a conceptual reconstruction. For instance, Romanticism 

was founded on the basic idea of doubt as opposed to unquestioned optimism for 

technological production of any kind. It is for this reason that I support the expansion of the 

conccpt of <technology>. Concepts have the powcr to affect our experience. Our 

experience is more diverse than what <technology> has to offer. A broadened idea of 

<technology> would result in more diverse technological expressions. 
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The project of the Enlightenment is far from over ifwe consider that its original 

goal was ultimately to use reason to apply critical reflection towards the enhancement of 

the many aspects of our lives. Sorne aspects were sidelined as the Enlightenment quickly 

converted as the foundation for global capitalism. These aspects must be brought to the 

playing field if they are to be considered in the process of reflection. The foundations for a 

project can either be a shift in purpose or expectation. A change in definition, as was the 

case with an expanded understanding of man and his potential, can also be the origins for a 

project. One can also merely apply a concept differently. For instance, interdisciplinary 

energy can be used toward the construction of an atomic bomb or it can be applied in a 

different manner. A project can also begin with a shift in interests, whether they be political 

or spiritual. In any event, ali of these suggestions come from social relations that are 

already in our society, and the social relations which manifest as a result of, let's say of a 

cosrnic vis ion of nature, can be taken advantage of if we so choose to do so. 

The project that this investigation has proposed is one which calls for the 

fundamental reconstruction, by way of expansion, of the concept of <technology>. The 

reconstruction is classified as one which draws from increased sets of social relations in 

order to expand the values, expectations and perspectives upon which our understanding of 

<technology> is based. This investigation has shown that the resources, as social relations, 

are out there in experience; but the decision between which ones to use depending on the 

circurnstances is the ultirnate challenge. Major critica! reflection on the subject would need 

to be endured and rewarded. 

Such a process of negotiation and intellectual rigor would require a space for long 

term critica! retlection whereby a varicty of social relations are considercd, encouraged or 

dissuaded to participate with <technology>. This space is in Academia since there critica! 

reflection is lauded and rewarded. In addition, consistent with the abstract approach of this 
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investigation-the conceptual expansion of <technology>-1 am of the opinion that 

Academia is one of the few realms of society where abstract considerations are not shunned 

for lack of practicality. Later the structure for the implementation of the new concept would 

need to be provided by Government and the remuneration would eventually come from 

Industry in the form of new technological expressions. The latter is a long way down the 

road, which is fine since long term thinking also promotes critica! thinking. 

C. Conclusion 3: epistemic concerns and beyond 

The project of technology is far from complete simply because it has not yet 

matched the complex potential and method of the human experience. The complex 

potential lies in social relations whereby their specific perspectives, expectations, 

conceptual construction and values have not been properly framed or objectified for 

epistemological purposes. A new epistemology will see and interpret <technology> 

differently; therefore it will expand our understanding of the conceptas well as actually 

create a new kind of <technology>. An object that is seen differently is a new object 

entirely. Conceptual experimentation is properly done in Academia since this realm is able 

to remain aloof from pragmatic concerns and power related or traditional influences. 

The epistemologies that have been explored throughout this investigation have 

exposed certain sets of social relations which include values and perspectives that have 

either been employed or could be employed in the renovation and expansion of 

<technology>. The search for these social relations is encapsulated within an epistemology, 

soft determinism for example. These epistemologies are angles which can be used to 

challenge the concept of <technology> and its expressions. By promoting critica! reflection, 

Academia is able to alter thc way wc conceptualize ideas such as nature, experience and the 

other. As a result of such conceptual reorganization, then our too Is to know nature, 

technologies, will reflect this changc. This is a project. 
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An epistemology is a way to see the world; it is a way to construct the world and 

our experience within it. Once this vision is established, then the object reflects this type of 

vision to the exclusion of others, to a certain degree. Theoretically, we can march 

backwards from the object and create the corresponding epistemology retroactively. 

Academia is the space where this class of critica! reflection is generated. First, choose the 

kind of world we want to live in then manufacture the epistemology which is conducive to 

this world. The epistemology is generated within Academia as this space is used to weigh 

the social relations which would encourage the desired form of experience. 

Concepts affect how we think, and if a concept is sufficiently di verse then our 

experience will reflect such diversity. Social relations are bound to the rules that make them 

distinct from other social relations. They are behind the construction of our concepts which, 

in tum, affect how we act and negotiate the other. New angles or social relations would 

diversify our thought process. These angles must be maintained as separate objects from 

others thereby enabling us to see their ensuing social relations that correspond to them. In a 

sense, this is to promote objectivity. The idea of objectivity, though almost a white 

elephant, is important since it preserves distinctions between concepts for purposes of un

coerced critica! retlection. A concept is an object in the Foucault sense. It is distinct from 

other concepts. Being more aloof from experience, Academia is able to preserve the 

boundaries between concepts so as to be able to freely compare between new situations and 

social relations. If concepts are not preserved as objects, then their value for comparison is 

weakened. An object is open to criticism, while something given or taken for granted is lost 

to critica! retlection. 

To reassess thc concept of technology is almost like admitting that a break with our 

historical narrative has occurred. <Technology> is a !abe! for Modernity, though more 

commonly associated with the etiquette of "modern technology". Academia is the sensible 
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place from which to begin an evaluation of this break with our historical and empírica! 

narrative. Our conceptual construction of <technology> has detennined the form of 

experience we enjoy but cannot recognize. Through providing a free space of critica! 

reflection, Academia is the appropriate vehicle for experimenting with new forms of 

experience, but to do this Academia must create the conditions which facilitate the ability 

to distinguish between aspects of society. In this sense, Academia would be establishing the 

conditions which enable one to evaluate aspects of society in conjunction with the 

technological features of our lives for purposes of worthwhile comparison. A true resource 

for <technology> is one that is divested of its technological features. For example, this is 

why Car! Mitcham argues that the best way to evaluate technology is through art (2005). 

Academia is the correct forum for this kind of critica! reflection. 

The above is a daunting task given the diffusion of technology throughout all realms 

of society which is a form of revolution in the making for the last 300-400 years. To dissect 

the technological from the social is a worthwhile endeavour, but one that begins in 

Academia. Such a process would carve out objects for purposes of conceptual comparison 

and critica! reflection. Here, an object would be a desired result which would come from 

the various expectations and conceptual constructions throughout our multitude of social 

relations. Once the object is established, then an epistemology can be constructed so as to 

demonstrate how this object can be seen, understood and perhaps created. This is a project 

and the component dealing with creation would be dealt with by Government and Industry 

as they can facilitate the rewards for the practica! participation of a new object. 

Not ali projects have been or will be successes. It is like a process of tri al and error, 

anothcr reason why Academia is thc proper testing ground. For this reason, this 

investigation has also highlighted certain incentives or projects that were used to orient 

<technology> toward a particular path, or down different paths. It also called to our 
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attention to projects that either could have been used or were ignored in favor of others. A 

project can be understood as an object bound by rules which distinguish it from other 

projects. Projects are real; they just need to be found, created and desired. The incentive for 

a project is also real; however, the incentive must be fertilized through laws, govemment 

agencies or business practices. Projects are a collection of social relations that are favored 

or not. These projects can begin with the recognition of points on the seamless web of 

technological and social factors behind technological choice. Each position on the web is a 

perspective or the essence of a social relation with corresponding sets ofvalues and 

expectations. The awareness of an intersection on the seamless web is to give credit to an 

angle on technology. This process also expands the concept of <technology>. 

The origin of projects can begin with conceptual reorientation. Concepts are 

powerful in that they are universally recognized, in terms of practice; but they also have the 

potential to be individually applied. Nevertheless, the key concepts must be sufficiently 

flexible to allow for the local and individual participation of the appropriate social relations. 

I call to mind again the concept of <knowledge>. It is far from an objective concept, though 

it is subjectively and individually applied on a daily basis. We can have purposeful 

knowledge and we can have critica! knowledge in addition to the many other fonns that 

exist within other sets of social relations. The former interpretation of knowledge would 

stem from social relations who encourage a winner and a looser in the context of leaming. 

The latter would be bom of the social relations that reward the idea of a subject-object 

relationship as that which can generate learning. There is no winner or looser; rather, both 

are needed as components in knowledge creation. 

Man·s sclfish manner of instinct for selfpreservation, however, has given us the 

tendency toward the fmmer idea of knowledge, purposeful knowledge. A reorganization of 

<self preservation> could have it reoriented so as to include ideas of participation, inter-
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subjective experience etc. lt <loes not have to be so selfish. The idea of instrumental reason 

also plays a heavy role in this. <Technology>, as our main interface with the other, could 

reflect the total potential of the self without being a selfishly oriented concept. This could 

be so if it is encouraged to open up to other perspectives and social relations. 

Nevertheless, over the last three to five hundred years, the trajectory of 

<technology> has evolved along a very distinguishable path, one that promotes certain 

values and excludes others. This path revealed certain tendencies which were perpetuated 

by society. Behavioral patters, expectations, values, etc as components of sets of social 

relations, emerged to monopolize the development of technological expressions. Yes, there 

was friction throughout our civilizational narrative but only to a limited extent. The friction 

that could have been used as additional inspiration was eliminated and channeled into line. 

The result is that we have a type of <technology> which exhibits certain tendencies to the 

exclusion of others. The exclusion is caused by the phenomenon that <technology> 

detennines ccrtain fonns of social relations which in turn reinforce the tendencies of that 

particular fonn of <technology>. Concepts affect how we think. In order to diversify a 

concept, and therefore how we think, new perspectives need to be added to our pool of 

resourccs. For instance, <technology> can be a too!, in the traditional, instrumental sense; 

but a too! can be understood to function as an interface. Real change would incur; different 

technological expressions would emerge as a result of such a conceptual reconstruction. 

This conceptual reconstruction begins with new sets of social relations which reward the 

idea of a too) being an interface ora forum, for example, rather than simply an instrument 

for conversion. 

A way to influcnce technology is to find the social relations which can proportion a 

new perspective on <technology>. Social relations are an inspiration for ehange. Finding 

social relations is done by creating epistemic space which then can be transfonned into a 

767 



voice to challenge and expand <technology> and the type of technological expressions. 

Since l am talking about beginning with technology's conceptual constitution, this process 

is open to changes on a grand scale. Concepts cross borders, even though they are locally 

interpreted; but it is these local interpretations which can be the fue! for broadening the 

concept of technology. 

The project of technology is a narrative whereby the trajectory is not linear; it is 

multi-directional. It is modeled after an open system whereby the rules are not 

detenninative; rather they are flexible. <Technology's> complexification depends on, and 

is driven by, a multitude of perspectives. A sociological approach is friendly to a study 

whereby the object is treated as an open system. Sociology is the mechanism that allows for 

the investigation of open systems, but it is also an appropriate approach for finding new 

perspectives within the veils of civilization. 

<Technology> has been a vehicle for instrumental reason and self preserva ti 011, but 

this does not have to be the case. It could be the vehicle for a new paradigm-to see the 

world and humanity as a cosmos of possibilities. In order for <technology> to be allowed to 

expand its power in tenns of diversity and creativity, the resources within society need to 

be encouraged to emerge and act upon its conceptual construction. Recall that the soft 

detenninists focused on the choices behind technology, the social constructivists called our 

attention to choices that were not made and social relations which were suppressed. These 

choiccs are the resources, social relations, etc that could have been applied to the cxpansion 

of thc concept of <technology> and its expressions. 

Whereas the essence oftechnology is related to the notion of selfpreservation, self 

prcscrvation bccame a typc of sclfpreservation guidcd by instrumentalism. For its part, 

modem tcchnology emerged as an idea that would co1Tespond well with the social and 

political climate of the epoch of nascent capitalism. Modcrn tcchnology was to be thc 
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vehicle for a certain mega-project or narrative which coincided with majar world events 

that, in turn, perpetuated corresponding social relations such as capitalism, colonialism, 

consumerism, etc. Social relations determined the forms of <technology>, technological 

expressions and particular sets of social relations which in turn served a particular fonn of 

technology. Here a vicious cycle began. Technology became confused with its ends, 

meaning that humanity's ends were technological ones, too; and we set ourselves on the 

path of mental atrophy. Critica! reflection, as an ideal of experience, lost ground. Our 

creations became repetitions and innovation was only understood as change as a type of 

change detennined by a structure which contained a limited set of social relations, values 

and perspectives. 

In sorne ways, however, the cycle created by the confusion of technology as both a 

means andan end is nice. ln fact, it promotes <predictability>, a pillar of self preservation. 

But humanity is bigger than this; its potential is vast and complex. How can we get out of 

this cycle? One way would be to liberate technology from the parameters set forth by the 

ends. Technology is a too); this cannot be avoided. The kind of too) and how it is applied, 

however, are up to us. The Enlightenment project was a useful model. lt demonstrated that 

social projects could be accomplished on a grand scale whereby the project's ideal could 

penneate a majarity of social relations and institutions. Liberalism, it could be argued, was 

the nature of the Enlightenment project oriented toward liberating humanity's potential in 

ali aspects of experience. <Liberalism> is a concept that is universally open to local 

interpretations. Concepts, as such, carry authority. 

The Enlightenment showed that in arder to intluence social relations on such a 

grand scale, the project had to be based on an authority so powerful and influcntial that it 

had the justification to infiltrate social relations. The problem with the Enlightenment, 

however, was that it was a top-down project whereby <power> played too large a role in 
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that the benefits were not distributed evenly throughout the gamut of experience and 

perspective. For example, the institution of the State and the ideology of Capitalism 

benefited excessively from the Enlightenment to the extent that other aspects of life were 

left by the wayside. As a result, the Enlightenment has become the root of many of our 

problems today such as the homogeneity of expression, nationalism and consumerism 

(waste). Something that is truly liberal would both want and need a plurality of experience; 

but the Enlightenment really was an exercise in neo-liberalism. 

ldeally, liberalism is a dynamic concept; it is open to the other. However, liberalism 

has evolved into a concept that is a double edged sword-neo-liberalism. Neo-liberalism 

was molded after exploitation; the former is the justification for the latter. Currently, the 

tendency of the constitution of <technology> is favorable to the exploitation of the other. In 

this sense, exploitation can be understood as a mega-social relation that permeates many 

aspects of our lives-from individual behavior in communication to the policies of big 

business and govemment. Liberalism could be a concept which needs the other as a 

necessary component to understanding, for example. This is analogous to George Lakoff s 

and Mark Johnson's book, The Metaphors We Live By whereby they show how military or 

aggressive metaphors affect how we think. In communication, we have to "defend our 

position'" or ''win the argumenf' (1980). Such examples assume that the other is the enemy. 

A truly liberal concept would encourage the ideas of the other. Liberalism could exhibit 

tendencies which are receptive to the other and its corresponding experience. How do we 

recapture the essence ofliberalism? The social relations that treat the concept in the manner 

consistent with its ideal constitution must be uncovered. 

One such social relation can be created through acadcmics and philosophical 

pursuits. 1 call our attention to Derrida' s interpretation of the use of hospitality (2003) when 

dealing with the other. This can be understood by the analogy of a patient with a new 
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disease entering a hospital. The doctors don't look to their list of registered diseases and 

reject the patient based on the fact that his/her disease is not listed. No, the patient is 

admitted and accommodated. There is then a two way relationship between the patient (the 

other) and the hospital (society); this relationship is needed for treatment. Furthennore, a 

new disease is an opportunity for the advancement of medica! science. But, back to this 

investigation; the idea of "hospitality" can generate social relations ali throughout society if 

it is encouraged to do so. The other, within social relations guided by hospitality, is useful; 

it is an opportunity. The idea of ''the other'' is expanded and it is more complex. There is 

less of a barrier between society and the other in that the other has something to offer to 

society. In terms of this investigation, the other can represent untapped social relations that 

could have a positive influence on <technology>. 

As it stands now, <technology> is a limited concept. Through the restricted 

conceptual foundation of domination, selfishness and instrumental reason, <technology> is 

not equipped to deal with the diverse potential and empírica! interpretation that is generated 

by the explosion of contact. ln other words, <technology> could be more di verse, more 

open to innovation and more liberal in terms of its ability to help us negotiate the world. 

<Technology> is conversion, but it does not only have to be a form of conversion as 

detennined by the social relations of capitalism or our understanding of nature as a 

"standing reserve for our use''. These social relations can be diversified. Our social 

relations demonstrate tendencies only; social relations are not exhaustive nor are they finite. 

<Technology> could manifest as a fonn of conversion that is influenced by many more 

values, social relations, perspectives, etc resulting in new types of technological 

expressions. Our needs, real and not-yet-known, rcquire diversc tcchnological cxpressions 

which reflecta varicty of influenccs. Thcsc influences are perspcctives that are within the 

social relations that either lie dormant or have been repressed throughout our collective 
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experience. <Liberalism> could be a meta-social relation that allows for the possibility of 

future perspectives. It is a model for the type of <technology> that I am talking about. To 

open <technology> up to the complexities of liberalism (humanity) would be a project on 

the scale of a civilization ora narrative. 

Such a project would need inspirations, much like Derrida's use of hospitality, 

mentioned above. On a more practica! leve!, we have the type of inspiration needed to drive 

civilizations: the twentieth century and its legacy of violence and planetary waste. The 

material development of technology has become a social issue in the 20111 century. 

Fortunately, the 20111 century and sociology have evolved in concert. They go hand in hand, 

and what we learned from this partnership is that technological development can not be left 

to evolve of its own accord nor can it be left to the whims of a limited number of interests 

and values. The total human potential and our tendency to critically reflect must be 

encouraged to participate with the development of technological expressions. In stead of a 

top-down project, which are characteristically derived from a limited number of interests, 

the project of technology is conceived as a project from the bottom up where the 

justification or the source of power lays with the possibilities ofthe many social relations

extant, ignored and undiscovered. The new project of <technology> is one whose impetus 

comes from the intersections of a multitude of social relations and the aggregation of new 

elements. Finding new social relations is a process that creates innovative angles on the 

issue of technology. 

Since I am talking about enlisting new social relations into the ranks of influence, 

there is the risk of anarchy in terms of how to integrate the new perspectives into the task of 

expanding the scope of <technology>. What will congeal the project are our mutual 

conceptual atlinities. Again, concepts are universally recognized but they allow for local 

application. In other words, concepts are flexible, but they require the fuel from the many 
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social relations of our experience for elasticity. So, the various social relations will be 

united by certain common denominators, concepts. 

· The man y social relations, however, need to be uncovered so they can apply their 

unique perspectives to the universal concepts. The conditions which encourage the search 

for new social relations or the conditions which reward new conceptual interpretations must 

be found in order to liberalize <technology>. In stead of thinking for the self, thought needs 

to be directed toward the other in order to take advantage of the new configuration and 

multiplication of contact among social relations. The other is not the enemy; it is a 

resource. <Difference> is positive in that it constitutes a true option. Humans are naturally 

reflective and the ideal of <compare> is a part of our constitution since birth. This quality 

will go into action once there is real contact with the other, but the other must be given a 

voice. Recall the prelude. The natives of North America were not given a voice and the 

result is that we have a limited concept of <ownership>. From the European idea of 

ownership, there stemmed many social relations which maintained this object and rejected 

new perspectives. The result was that the social relations based on the European idea of 

ownership did not consider the native interpretation of ownership. Here, again we see the 

consequence of denying ccrtain social rclations-a concept is limitcd. Choice between 

perspectives was restricted by the elimination of the social relations and their corresponding 

perspecti ves. 

Reflection and choice help us sec the benefits that are characteristic of a richer more 

diverse contact with thc world and other social entities. As our interface with the other, 

<technology> should facilitate these ideal s. Dueto the totality of the human expericncc, our 

nceds are limitlcss; thcrcforc, we should havc an innate desire to scck out thc othcr. Thc 

prcsence of the othcr inspires critica! rcflection. Critica! reflection must be considercd a 

foundation of <technology> as Aronowitz propases. Critica! reflcction is part of what 
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constitutes being human. We compare, but we need objects to compare. This investigation 

has been about bringing epistemologies to the fore so as to contextualize various sets of 

social relations in such a way as to give them a legitimate voice in our negotiation with 

technology. As mentioned earlier, however, one epistemology is not prioritized over 

another; rather, they cannot be compared, like apples and oranges; and they are appreciated 

precisely because they are different. An epistemology can be thought of as a receptacle 

whose form is a context, a Coke bottle, and another receptacle, a rubber balloon, is another 

context and we are able to divine distinct characteristics of the liquid inside thanks to the 

distinct shapes of the receptacle. Since this is an epistemic exploration, this process should 

begin in Academia; then it should eventually penneate the systems of real reward, 

Govemment and Industry. 

So we, through the realistic channels of govemment and business, need to reward 

the conditions which give rise to di verse contact of social relations and critical reflection 

whereby <contact> itself is characteristic of paiiicipation, for example, and not domination. 

Domination is a tendency that our social relations currently favor and perpetuate through 

rules, values and expectations consistent with domination. This does not have to be the 

case, and domination is in fact detrimental to diversification and critical reflection. 

<Technology> needs to exhibit receptive qualities and not aggressive ones in arder to 

receive a more positive influence from our diverse empirical experience. 

<Technology> could be "more'' than it airead y is if it were encouraged to reflect the 

totality of human ex peri en ce through the cultivation of new social relations. The power, 

and therefore justification, to diversify <technology> and its expressions are within a liberal 

contact among social relations whereby critical retlection is an essential element. Critica! 

reflection constitutes paii of who we are, ontologically speaking; so to challenge 

<technology> in this way would be almost a natural process. The conditions promoting the 
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aforementioned scenario are determined by a project, or projects, which encourages values 

in addition to those already used by <technology>. Social projects have proven successful 

in the past, so a project calibrated toward finding the conditions for the diversification of 

<technology> would not be a lot to ask. 

Historically, the conditions have been there but were later encouraged to recede 

before the specific kind of technology and its corresponding system of values and rewards 

that the Enlightenment promoted. The conditions for diversification are revealed to us 

through the approaches mentioned throughout the thesis: technological detenninism, social 

constructivism, etc. These are more traditional episternologies, but we also saw an 

epistemology whereby the philosophical problems of our experience with technology are 

the point of departure. A problern, by nature, reveals social relations, hitherto ignored, that 

could expose different perspectives on the sarne issue. This process is to expose the concept 

of <technology> to rnany different approaches which revea! potentially valuable social 

relations. 

Why would we want this? <Technology> is our one and only interface with ··the 

other", and a concept calibrated to our holistic experience is desirable. How would a project 

of a broadened idea of <technology> be first initiated then later sustained? The broadening 

of <technology> would be done by cultivating social projects which favor critica! retlection 

and comparison where concepts are opened up to a wide range of interpretation. As to 

sustaining the project: if <technology> detennines social relations, as our interface with the 

other, then the social relations which favor an expanded concept will be recognized and 

rewarded. In other words, society should covet a concept of technology which is open to 

the other since we, as rcpresentatives of unique perspectives (the other), would want to be 

considered. 
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The new social relations already exist; they just need to be allowed to exercise 

influence and the aforementioned epistemologies would provide them the legitimate space 

from which their voice may be heard. In addition there have already been many projects, 

both real and proposed, which are based on new social relations and their perspectives with 

the end of finding a broader idea of <technology> and new technological expressions. 

These have been proposed as reactions to social, political or economic conditions. 

In sum, there is fuel out there for increased critica] reflection which can alter, 

diversify or improve our conceptual understanding of <technology>. We, govemment 

policies or business practices, only need a sufficient reason to want to uncover new social 

relations and perspectives. We have sufficient reasons to liberalize <technology>: 1) 

humanity"s poten ti al is infinite; 2) our needs are limitless and complex; 3) violence still has 

not evolved out of our quiver of options; 4) the planet's resources are limited; and 5) our 

essential interface with the other <loes not reflect the totality of humanity nor the 

complexity of the problems we are faced with. Unfortunately dueto a number reasons 

already explored in this investigation, we are prejudiced toward the limited number of 

values and social relations behind <technology> and its expressions, and we are invested in 

these few interests. On the other hand if a sufficient amount of liberated perspectives and 

newly uncovered social relations, added to the ones already in play, would blind us and 

liberate us from special interests and help us arrive at universal interests. As things are now, 

interests are too linear; humanity and its needs are rnuch more complex. This is why Homer 

is portrayed as a blind poet and not a writer burdened with vision. When he created the 

archetypes of our experience, he <lid it without special interests; nevertheless, a particular 

model for <technology> was establishcd. 

The cultivation of increased social relations, values and perspectives would liberate 

us from a limited idea of <technology>. Concepts are behind our thoughts. How we 
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approach an idea or action is essentially controlled by concepts. Technology, as a concept, 

is limited; therefore our interface with the other is limited. In order to diversify our concept 

of technology, and therefore our interface with the world, new perspectives need to be 

imported so that our negotiation with the world actually retlects the world and ali of our 

human potential and not just a limited number of values, etc. By nature we make 

comparisons and having ali these perspectives encourages critical retlection. This is, at the 

base, the inspiration for new social relations, perspectives andan expanded idea of 

technology. Technology is our interface with the other; if the other is a retlection of our 

interface, then we are not diversifying the concept. We are not doing anything. We are only 

recreating. 

Humanity is a very diverse resource; but technology does not match this diversity. 

Government and industry should feel hampered by technology if it, as an interface, does not 

match its inspiration. Technology, if you will allow me to personify the concept, should not 

bite the hand that feeds it. This hand is that of humanity and its di verse potential. Humanity 

can act upon technological choice at any point in our negotiation with technology, from the 

essential values around which the concept is constructed to choice between material 

artifacts. If the criterion of <technology> is friendly to diversity, then it is not lirniting the 

inspirations and perspectives that are the very resources of its potential existence. In effect, 

this is to turn the idea of a criterion in side out. Norrnally, a criterion establishes 

boundaries; 1 am talking about one that breathes in the di verse potential of a society. 

The potentials within a society are found by recognizing the social relations which 

give rise to innovative perspectives on the concept of <technology>. For instance, as was 

mentioned carlicr, thc social constructivists demonstrate that social relations can form 

around any number of elements: ideas, ideologies, gender, culture, tastes, political reasons, 

etc. The point is that the recognition of these meeting grounds is the construction of an 
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My answer is a triple alliance between: Govemment, which would be called upon to 

implement the policies that are friendly to new and expanded visions of <technology>; 

Academia, which would promote the epistemological approximation needed to see 

<technology> in a broadened manner; and the industries which have the resources to 

implement real technological innovation. Once the industries have taken an expanded 

understanding of <technology> into their bosom then there would follow a system of 

rewards brought upon by the production of innova ti ve technological expressions. This is 

the project of <technology>. 
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