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Over the past 25 years social scientists have become increasingly interested in the design and use of new technologies within organization contexts. Numerous studies have shown that technological artifacts are often designed to serve the needs of some, and thereby exclude use by others (Berg, 1998; Noble, 1979; Williams & Edge, 1996). Other studies have shown that the way that new technologies are implemented in organizational contexts can also serve the interests of certain individuals while marginalizing or disadvantaging others (Barley, 1986; Leonard-Barton & Deschamps, 1988; Robey & Boudreau, 1999). Because the social processes of design and implementation are political at their core, it comes then as no surprise that many individuals and organizations have negative experiences in the wake of a new technology implementation (Goodman, Griffith, & Fenner, 1990; Jackson, Poole, & Kuhn, 2002; Markus, 2004; Markus & Benjamin, 1996; Zuboff, 1988). To reduce the number of negative experiences and failed implementations of new technologies, researchers must begin to ask how technologies can be designed and used in a way that brings about positive results for the organizations that implement them and the individuals who use them? 
In this short paper, I propose that positive outcomes from the introduction of new technological artifacts in organizations can only be accomplished by paying attention to how they are socially constructed both during their design and use. Specifically, I argue that research falling under the rubric of “social construction of technology” has tended to focus either on the design of a new technology or its implementation into an organizational context at the exclusion of the other. Though similar in their assumptions about the nature of technology and technical change, each of these programs has studied, in isolation from the other, two different social processes surrounding a given technology. By failing to focus on the relationship between the social construction of a technology during its design and use, students of technology and organization do not have a detailed grasp of how to align these two processes to produce positive outcomes. 
The first program, established principally by European sociologists of technology, has argued that although a designer may initially build an artifact to accomplish a certain purpose, diverse groups who have interests in the design of the technology can further shape its development. Pinch and Bijker cite the development of the safety bicycle at the turn of the 20th century as an example of an artifact that continually changed as different groups with social and political interests in the bicycle influenced its development over time. More recent theories in this program such as Systems Theory (Hughes, 1987), Actor Network Theory (Callon, 1986; Latour, 1987; Law, 1991) and Socio-Technical Change Theory (Bijker, 1995) have responded to criticisms that the initial theory was essentially socially-reductionistic (c.f. Woolgar, 1991) by paying closer attention to how the material elements of artifacts constrain and enable certain designs. On the whole, this program has been extremely influential in explaining how and why certain technologies are developed, refuting deterministic notions of linear innovation.
The second program has been built primarily by organization scholars interested in the implementation of new technologies into established organizational contexts. This program, also labeling itself as social constructivist studies of technology, has shown that technological change in organizations is a messy process. Most empirical work in this area has drawn on structuration theory to show that regardless of the intended outcomes of a technological change, the uses of a technology stabilize as social scripts cohere around the perceived functionality of the technology (e.g. Orlikowski, 1992). As a consequence, even if users do adhere to the “spirit” of the technology, that is to use it as it was intended (Poole & DeSanctis, 1990), it is likely that the organization of work will remain intact only until repeated interaction with the technology creates an optimal usage that aligns with the cultural values of its users. Recent studies in this perspective have attempted to show how the uses of technologies are socially constructed through processes of perception (Fulk, 1993), appropriation (DeSanctis & Poole, 1994), enactment (Orlikowski, 2000), and alignment (Barley, 1990). In sum, this program has been instrumental in illustrating that the organization of work around a given technology is not inevitable, but instead results through the interplay of social and technical elements during the period of implementation.
Although both of the programs outlined above are concerned with the social construction of technology, they are separated both theoretically and empirically by the “implementation line.” The implementation line is that point at which the development of new technology reaches at least temporary closure and is adopted by an organization. Most researchers have treated the implementation line as a fixed point that demarcates the design and usage phase of a technology. Traditionally, studies by sociologists of technology have explored the process of social construction up to the implementation line, and studies by organizational scholars have explored the process from the implementation line forward. The domains of these programs are illustrated in the top half of Figure 1. Using the implementation line as a point at which to stop developmental studies or begin use studies is theoretically convincing and empirically convenient. However, recent studies have shown that the implementation line is really only an arbitrary point in the development of a technology. A more realistic observation is that design and use influence each other through various cycles of iteration (Kline & Pinch, 1996; Leonard-Barton, 1988; Leonard-Barton & Sinha, 1993). That is to say, after technology crosses the implementation line for the first time, information about use is fed back to designers as they continue to modify the technology and develop new versions for users.  Thus, while both of these programs claim to be studying the “social construction of technology,” I contend that they are really looking at two different social processes surrounding the same technological artifact in isolation from one another.
Figure 1
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I propose an alternative way of theorizing about the social construction of technology. Instead of allowing the implementation line to serve as an empirical and/or disciplinary divide that separates the design and use of a technology on one hand, and insights generated by researchers from the sociology of technology and organization studies on the other, what if we were to treat it is though it is simply an arbitrary moment in the social construction process?  In so doing, an integrated perspective would conceptualize the social construction of technology as a process that begins during a technology’s development and continues through the stabilization of its use in organizational settings. This conceptualization recognizes that design and use continually interact in an iterative cycle. This proposal is illustrated in the bottom half of Figure 1. Whereas sociologists of technology have demonstrated how the “black box” of technology is closed in the development process and organizational scholars have demonstrated how it is opened back up in the process of use, an integrated perspective would treat the box as if it had no lid. That is to say, the focal point of such a perspective would be on the ways in which meaning, understanding, and scripts for use are transferred between developers and users. This focal point is represented by the circular arrows in the lower half of Figure 1. 

More concretely, this perspective would take seriously the observation that the groups of actors who design and use technology do not exist in isolation from one another (Bucciarelli, 1994; Thomas, 1994), and examine how information that leads to the creation of affordances, both in the design and use of the technology, is transmitted among them. The assumption underlying this process is that technological artifacts are never “complete.” That is to say, certain intermediaries broker information between designers and users that shapes the way technologies are both designed and used. Thus, by treating the implementation line as an arbitrary moment in the overall process of the social construction of technology researchers will be able to study how the social processes of both design and use co-construct technological artifacts. By illuminating the social processes whereby a new technology is socially constructed across the implementation lines, researchers can contribute to the designs of technological artifacts and organizational structures to support them that will lead to positive organizational changes. 
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