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Socio-technical Network Analysis

Context and definition


Information and communication technologies (ICTs) have become ubiquitous. While much of the early research on these systems focused on the hardware and software aspects of system performance, it was not long before social scientists and researchers in the information sciences, computer science, and other fields  began to investigate the social aspects of ICT use. These research areas had various names such as the "social analysis of computing", "information system research", "organizational computing"  etc. and were published in the journals of the disciplines that created them.  In 1996 participants in the research community agreed that it would be useful to find a common name for the field and settled on the term "social informatics" (SI) defining it as "...the interdisciplinary study of the design, uses and consequences of ICTs that takes into account their interaction with institutional and cultural contexts"  (Kling, Crawford, Rosenbaum, Sawyer & Weisband, 2000, p. 15)


Rob Kling (b:1944,d:2003) is widely regarded as the champion of social informatics and any scholarly work about SI will likely cite one or more of his works. His essay “What is Social Informatics and Why Does it Matter?” (1999) launched SI as a field of study in North America and set the stage for research and publication that continues to this day.  Many of the key ideas regarding the social consequences of technology had been under discussion in European academic circles during the 1980s (for example, Braten,1983; Ursul, 1989) and in the UK as early as the 1960s (for example Mumford & Banks, 1967) and later (for example Williams & Edge, 1996). However, writing at a time when there was great interest in the social construction of technology,  Kling sought to focus on a specific area of technological change – the social context of ICT design, implementation, and use in organizations. By calling for a research focus Kling was reacting to what he referred to as the 'punditry' that surrounded the technically deterministic discussion of the day regarding ICTs: enthusiastic but un-substantiated claims that ICTs would lead to productivity gains, increased profits, and generally transform society (but only) in positive ways. 


While the initial focus of SI was on the application of ICTs in organizations, the expansion of the Internet, computers and other information and communication technologies into every aspect of life continues to make it a useful tool to study the social consequences of these technologies and their new applications for example, online learning, social networking, online collaboration, e-commerce, e-government, etc. Therefore, I anticipate that SI will inform my doctoral research.


I propose to break the topic into four sections: first a discussion of the seminal works and key ideas of social informatics as defined by Kling and others; secondly, works dealing with SI research; thirdly, discussion of issues and criticism relating to the topic and finally, concluding with current activity and future directions for social informatics research.

Key ideas: Works that define SI

Kling's 1999 work "What is Social Informatics...."  brought initial attention to SI by asking and answering the 'what is .. and why does it matter' questions.  However, the 2000 paper “Learning About Information Technologies and Social Change: The Contribution of Social Informatics” (Kling, Crawford, Rosenbaum, Sawyer & Weisband) could almost be called the SI manifesto - it fully fleshes out the domain by defining key ideas, particularly the notion of ICTs as sociotechnical networks rather than just tools or task related technology. The paper also described the sociotechnical interaction network (STIN) model which places the technology-in-use and the social world as co-constituting rather than in separate domains; established a research agenda with three orientations - (normative, analytical and critical studies) and defined the seven principles of social informatics which characterize ICT use. 


Subsequent works further refined and elaborated the socio-technical connections between SI and ICT use . For example Lamb & Kling (2003) encouraged a shift from the user concept to a concept of the social actor in information systems research.  The case for locating SI in sociotechnical theory was elaborated by Horton, Davenport & Wood-Harper (2005); Lamb and Sawyer (2005) and Sawyer and Tyworth (2006). Sawyer and Eschenfelder (2005) clarified the scope of SI by outlining what SI is not: not information without technology; not cognitive psychology; not engaged in the economic analyses of computing; not a tool approach; and not punditry and futurizing. 


Two of the most important compilations of papers regarding SI were published after Kling's sudden death in 2003. The first Understanding and Communicating Social Informatics (Kling, Rosenbaum & Sawyer, 2005), a work in progress at the time of his death, elaborates how SI can be applied in three important areas: by designers, developers, and implementers of ICT systems, for ICT policy analysis; and in teaching SI to those in post-secondary education streams (for example, computer science, engineering, and business and management) who are on track to become ICT professionals. The final chapter Communicating Social Informatics Research to Professional and Research Communities discusses the interdisciplinary nature of SI and the importance of bringing SI research to the attention of ICT professionals and other academic disciplines.  The second work Social Informatics: An information society for all? In Remembrance of Rob Kling (Berleur, Nurminen & Impagliazzo, 2006) contains a collection of papers that illustrate the application of SI into areas such as medicine, law, government, education and community action. 
SI Research - from web modeling to STIN


Some of Kling's early work (Kling, 1973; Kling 1991; Kling & Scaachi, 1982; Kling & Star, 1998) described a 'web model' that focused research on the social aspects of computing as an alternative to engineering models that concentrated on the equipment (hardware/software) as the focus of analysis. Kling was frustrated by what is known as the "productivity paradox" -   the notion that while ICT systems promise increases in performance, productivity and profits they often fail to deliver. Kling believed that these failures were a result of ICT designs that did not account for the social nature of their use. (Kling, 1999) Kling, McKim, Fortuna & King (2000) consolidated this concept to what became known as the Socio-Technical Interaction Network (STIN) model, drawing on influences from the SCOT (Social Construction of Technology) approach (Pinch & Bijker, 1989) and ANT (Actor Network Theory) associated with Latour (2005), Law (1999) and others. It could be said that SCOT and ANT theorize about how new technologies come to be while SI studies how new technologies come to be used. (Orlikowski & Iacono, 2001)


Kling, McKim & King (2003) proposed that STIN modeling could be used to map and understand the social ecology of an ICT and they describe using eight steps to identify: a relevant population of system interactors; core interactor groups; excluded actors and undesired interactions; incentives; existing communication forums; resource flows; system architectural choice points and; mapping architectural choice points to socio-technical characteristics. They demonstrated how these data points could be displayed in a graphical way to create a STIN diagram of an ICT application.  In the same paper they demonstrated in detail how the STIN model could be used as a heuristic to analyze electronic scholarly communication forums using STIN diagrams. Further examples of the use of STIN modeling include identifying the unplanned effects of intelligent agents (Serenko, Ruhi & Cocosila, 2007), mapping networked learning systems (Walker & Creanor, 2009) and studying online social reference sites (Shachaf & Rosenbaum, 2009).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

Issues and criticism

One of the critiques of SI is that since Kling's death it has suffered a 'failure to launch', that is, it has not been widely adopted other than among Kling's former students and colleagues. (Meyer, 2006; Robbin, 2007) One explanation for this is that the term 'social informatics' has lost clarity resulting in confusion over the term.  Over the last decade the term informatics has come to mean the use of computers to manage large information data sets.(Halvais, 2005)  For example bioinformatics is the manipulation of huge data sets related to the human genome; medical informatics is the manipulation of medical information and data.  Therefore, used in this way, 'social informatics' should relate to the manipulation of large data sets related to social behaviour and not the narrower use described by Kling and others. 

Another factor in the apparent disappearance of SI is the transdisciplinary nature of the field which stems from Kling’s own definition. In fact, even Kling admitted that "SI is a new name for a body of research that has a long history in studies of library and information systems usage .... and includes "social impacts of computing", "social analysis of computing", "studies of computer-mediated communication", "information policy", "computers and society", "organizational informatics", and so on." (Kling, Rosebaum & Hert,1998, p1048)  Thus social informatics has not established itself as an academic ‘brand name’ and since it is practiced in a wide variety of disciplines it may not be labeled as such. (Robbin, 2007; Sawyer & Tapia, 2007; Shankar & Rosenbaum, 2009)


Another critique is the lack of any formal methodologies or epistemology associated with the field. Kling insisted that SI should not specify any particular research methodology rather; it should draw on the whole spectrum of social science research methods. (Kling, 1999; Sawyer and Rosenbaum,2000; Sawyer & Eschenfelder, 2005) Robbin and Day (2006) note that symbolic interactionism "exerted the greatest influence on Kling's thinking about the relationship between social and technical systems." (p 28) and could therefore be regarded as the default epistemology of SI. 


The STIN model has also been criticized: some have questioned the utility of STIN modeling insisting that it is a "post-hoc heuristic tool" (Eschenfelder & Chase, 2000) lacking predictive value. This was refuted by Kling, McKim & King, (2003) noting that STIN modeling could be used in both planning and post-implementation stages.


Another critique of the STIN model is that it has traditionally had an organizational bias, that is, it has focused on the organizational use of ICTs - a view that limits its ability to deal with the broader non-organizational aspects of social interaction with technology. (Meyer, 2006; Vehovar, 2006)  Technological convergence has presented new areas of study leading several authors to call for more attention to the individual user. (Ekbia, 2007; Robbin, 2007). The following section will address the expansion of SI to non-organizational ICT use. 

Current activity and future directions

Three principal application areas proposed for SI include: assisting designers and developers to improve the social design of ICT systems; as a framework for ICT policy analysis; and in developing curricula for undergraduates in computer, information, management and engineering sciences. (Kling, Crawford, Rosenbaum, Sawyer & Weisband, 2000; Kling, Rosenbaum & Sawyer, 2005)  There is ample evidence that these are still active areas of SI application. (Walker & Creanor, 2009; Robbin, 2007; Robbin, Hara & Day, 2005) In addition, by reviewing the recent literature it is apparent that SI research is being actively applied in new areas of ICT activity. Scanning the agendas of recent conferences (for example, Wierzbicki & Elgensem, 2009; Shankar & Rosenbaum, 2008) reveals SI activity in a wide variety of areas such as social networking, online learning, e-commerce, e-governance and online collaboration and publishing.   SI research is currently conducted in most Library and Information Schools in North America and there are more than 12 universities in Europe and the UK that host active SI research centers. (Vehovar, 2006) Thus it is apparent that SI research continues to be a valuable research tool. 
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Suggested Questions

1. Does Kling's definition of social informatics   "The interdisciplinary study of the design, uses and consequences of information technologies that takes into account their interaction with institutional and cultural contexts"  truly define the field today?
2. There had been active discussion and research activity in the UK  during the 1980s and 1990s regarding the social consequences of technology .  Compare the positions of SI  as elaborated by Kling and SST (social shaping of technology) as described by Williams and Edge, 1996.
3. Is social informatics merely a synonym for socio-technical systems analysis and design or does it have unique features?
4. Elaborate on the quote "SCOT and ANT theorize on how new technologies come to be: Kling and Scacchi [referring to SI] theorize about how ICTs come to be used."  (Orlikowski & Iacono, 2001, p.126)
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