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Abstract

We describe a program of collaborative research investigating the design of team-based organizations in nine divisions of Hewlett-Packard (HP). This study was an intersection of the knowledge generating work of three communities of practice. It was part of an ongoing stream of collaborative research carried out by researchers at the Center for Effective Organizations at the University of Southern California, and the first step in a series of collaborations with companies to investigate teaming in knowledge work settings. It was also part of a stream of research, consultation, and management knowledge asset production by the Factory of the Future Group
 at HP, an internal group that worked collaboratively with many business units at HP to carry out action research, and to generate knowledge useful throughout the corporation.  The third community of practice were the members of HP engaged in leading and carrying out the development of new products, and who were dealing with intense competitive pressures and were attempting to establish teams to improve this process. We describe the collaboration, its antecedents, and the two streams of knowledge production that grew out of this collaboration. The chapter will include the individual voices of the authors.

The Collaborative Learning Cycle: Advancing Theory and Building Practical Design Frameworks through Collaboration

Two critical challenges for collaborative organizational design research are: 1) to build the capacity for ongoing learning and redesign as an organizational capability that is not dependent on continuing collaboration between the academic researchers and the company participants; and 2) to generate knowledge that is accessible and usable beyond the participating company - both to advance academic knowledge and to stimulate broader practitioner application. If these two challenges are not addressed, the learning from the collaboration is limited to its participants. Practice may be changed in a limited and perhaps temporary manner, but the ongoing ability to enhance and disseminate the learning through application in different settings and at different points in time by different participants will be limited. In this paper we argue that the value of collaborative research depends on the encoding of the knowledge that is generated, not only by embedding it in changed practice and the internal capabilities of the collaborating organization, but also in frameworks and models that become accessible to and integrated in the practices of internal and external change agents and academics. 

Our argument emerges from the careful study of a particularly instructive case example from a research collaboration in 1991-1992 between an internal corporate organizational strategy and design consulting group at Hewlett Packard (HP) and an academic team based at the University of Southern California’s Center for Effective Organizations (CEO). This collaboration focused on the grounded discovery of effective team models for complex knowledge work in new product development (NPD). There were other critically important research collaborators—NPD groups and management teams from nine business units--each of which was interested in participating in the study by providing its data as well as participating in interpreting it, and applying the findings in the context of their particular business issues. The project was designed as a multiple business unit investigation and was guided by and designed to advance organizational theory and to provide a foundation for enhanced organization design capabilities, as well as to enhance practice. We employed traditional data-gathering and analysis approaches including conducting and systematically coding and analyzing an extensive set of interviews from each site. Internal and external researchers were involved in crafting the research questions and methodologies, in collecting the data, and coding the interviews and interpreting the findings and their implications. Both internal and external researchers were also involved in working with the extended collaborators, the local study teams from each division, including collaboratively reflecting on the meaning of the findings and their implications, and crafting of action plans.

This paper, written by both internal and external researchers, will describe the research collaboration and the learning that resulted. Its main focus will be to understand this collaboration from the perspective of both the company and academic partners. In particular, we will describe how this collaboration, which began in 1990 (and continues to ripple into the next century) brought together three streams of ongoing learning and knowledge creation processes:  the first being the ongoing generation of and embedding of knowledge in the practice of the HP internal research collaborators; the second being a similar focus for the external academic researchers; and the third being the ongoing learning through experience and self-design that characterizes any work system (Weick, 2003) and thus that was present in the various divisional settings where the research was conducted.

In keeping with the intent of this section, the chapter will incorporate the “voices” of participants from the academic setting and from the internal consulting group that partnered with the academics to orchestrate the research. The voices will include comments made when the authors were interviewed about this collaboration, and quotes from other write-ups where they have described collaborative research from their perspectives. The major focus will be on these institutional identities and relationships that defined the collaboration in the context of the missions and purposes of the internal and external collaborators.

The Collaborators and the Context for Collaboration

This collaboration began with the identification of a problem that brought together multiple participants all of whom had an interest in solving it. Problem-focused research provides a natural home for and evokes a need for collaboration that brings together multiple perspectives, including those of theory and practice.  In part this is because problems represent anomalies, and present a need to step outside of the daily reality that is driven by implicit theories, and to try to achieve a detachment that enables the search for new understandings that can guide action (Weick, 2003; Argyris, 1996; Schön, 1983). “It is in the moment of interruption that theory relates most clearly to practice and practice most readily accommodates the abstract categories of theory” (Weick, 2003, p. 469). Problem-focused research also calls for collaborative approaches because the most important problems are often not readily resolvable within the current community of practice and furthermore call for the combination of knowledge from multiple perspectives, expertises, and disciplines (Stokes, 1997; Mohrman, Galbraith, & Monge, 2006; Mohrman, Mohrman, Lawler, & Ledford, 1999).

This section will describe the presenting problem, and how and why members of two institutional settings came together with a common interest to solve it.

The Problem

By the 1990’s, globalization had come front and center as a source of economic and market challenges facing USA companies. The rapid progression of technological development and the resulting criticality of innovation capabilities in companies that compete on technology were challenging companies to operate in a different way. The array of strategic and tactical organizational responses included initiatives to: 1) increase companies’ capability to focus on and link to the customer, often bringing employees out of their development labs and back offices and into direct contact with the customers; and 2) develop the capacity for speed in the development of innovative products and services, bringing together multiple functions to work in an integrated fashion rather than in sequential steps.

It was becoming clear that achieving rapid product innovation and increased alignment with the customer and market demanded new ways of organizing, and more generally that design of new organizational approaches goes hand in hand with the ability to develop new organizational capabilities (Mohrman, Mohrman, & Tenkasi, 1997). In particular, hierarchical, siloed organizations were proving too slow, and the segmentation of knowledge into functional and discipline groups was preventing the integration of perspectives required for responsiveness and innovation. Organizations were looking for ways to increase integration across the organization, often by implementing various kinds of teams that brought members of various functions together to develop and deliver innovative and responsive products and services. 

Socio-technically designed teams (Pasmore, 1988) had already been used successfully on the factory floor and there was now a groundswell of attempts to move this organizing approach into white-collar and knowledge worker settings. But organizations were having difficulty importing the models and frameworks developed for comparatively routine production technologies into highly uncertain, dispersed, and interdependent knowledge work settings. A confusing array of white-collar teams were being tried in many companies, with many configurations and purposes. Some of the principles from factory floor studies of teams did not seem to fit complex knowledge work. For example, the assumption that employees would experience meaningfulness, growth, and motivation from being in a team where the members were empowered and trained to make decisions and work with little supervision did not seem to hold up in knowledge work settings. Early knowledge teams yielded a great deal of employee dissatisfaction because of the increased complexity and mounting coordination demands of working interdependently with other team members, particularly in settings where it is difficult to create teams that are self-contained and self-directing because of strong interdependencies with other teams.  

The Collaborators and Their Purposes

Hewlett Packard was one of the many corporations that were facing this problem of how to achieve the level of integration among the various disciplines and functions required to rapidly generate innovative and responsive products and services. Consultants in its Factory of the Future group had been working with the manufacturing function using the principles and design approaches from the Socio-Technical Systems (STS) tradition to design high performing plants. They were increasingly faced with requests to design high performance approaches to the development of products.

The Center for Effective Organizations (CEO) at the University of Southern California is a research center that is sponsored by corporations interested in access to its organizational and management research findings, and that look to CEO for thought partnership and research collaborations. CEO had been engaging in collaborative research to study high performing systems, teams, human resource systems, and other elements of organizational effectiveness. Several of its researchers, including three of the authors of this chapter, had come to the conclusion that finding design solutions for complex knowledge work was an important focus for organization theory and management research.

Hewlett Packard was one of the companies that sponsored the research of CEO. Stu Winby, the Director of the Factory of the Future group, had been tracking and using CEO’s research results. In an earlier job, he had partnered with CEO in a study of the application of high involvement management approaches in American corporations. After attending a CEO interest group meeting on the topic of knowledge work teaming in which companies and CEO researchers came together to discuss this emerging area of concern, Winby initiated a research partnership with the other authors of this chapter.  He realized that the relevance of his group to HP’s businesses was dependent on staying abreast of leading edge thinking and generating new organizational approaches to address dynamic business requirements and to enable high performance throughout the corporation. He intended to make R&D an integral part of the activities of his consulting group.  It would be focused on developing innovative organizational approaches to address complex business challenges. 

Winby’s purpose and the purpose of the CEO researchers aligned well: understanding teaming in knowledge settings and generating appropriate organizational models were central to solving pressing business concerns. These focuses were also a natural extension of STS approaches as well as of the other academic approaches to understanding teams, such as the work of Richard Hackman and the literature focusing on high involvement and high commitment management approaches (Lawler, 1986). These streams of knowledge were foundational both to Winby’s applied work at Hewlett Packard, and to the organizational effectiveness research at CEO. In addition, we all had a background using the process tools of organization development in previous change settings. As recounted by Susan Cohen:

We found ourselves collaborating with internals who came from the same academic heritage as we did, and who understood the competing and complementary nature of generating knowledge for theory and for practice.  It turned out to be the most rewarding collaboration of my career at CEO.

CEO’s mission had set the tone for the collaborative research approach that was by now its hallmark. Its mission is to conduct research that generates new knowledge that is: 1) useful to and used by the participating organizations; 2) useful and accessible to the broader organizational community; and 3) academically useful and valued. The latter two elements would happen through practitioner and academic publications, respectively. The first would grow out of the collaborative approach and research methodologies, which had come to be based on the following pillars:

1. Build on past knowledge:  bring knowledge of theory and practice to the collaboration.

2. Be driven by the problem-specific needs and realities of the participating organizations.

3. Build a collaborative research team with study participants, and incorporate the interests and need of all parties to the collaboration.

4. Carry out related studies in multiple organizational settings in order to discover what dynamics and findings can be generalized, and to discover the boundary conditions for applicability of the knowledge.

5. Ensure that business outcomes, customer outcomes, and employee outcomes are addressed.

6. Use multi-method research designs that meet the standards of diverse communities of practice regarding legitimacy, validity and usefulness of the findings.  Worked out collaboratively, the methodological approaches include qualitative as well as quantitative methods, academically rigorous and practically accepted methods, and methods that match the phenomena of study.

The commitment to doing useful research has resulted in many of CEO’s studies focusing on topic areas with an eye to how organizations can be created or changed by design in order to address specific problems - not stopping with discovering, describing and explaining. As described by Allan Mohrman, one of its founders and a member of the research team for this collaboration:

Collaboration is not just some kind of cooptation strategy, although it’s easy enough to find aspects that can be interpreted that way. I view it as the research method that yields knowledge about the social dimensions of organizational science, and especially of the design sciences. It feels to me the most real, valid, useful and interesting approach. All other methods, qualitative and quantitative, cross-sectional and longitudinal, can have a place in collaborative research.

CEO’s collaborative research generally includes traditional social science methods to develop theory grounded in the phenomena of interest as well as methods for the analytical description and measurement of phenomena in terms of the variable constructs and their relationships contained in the theory.  But in order to promote the application of the knowledge, CEO has also focused on developing methods for the synthetic use of the knowledge gained through research through design processes to create the desired phenomena in situ, and in so doing test and elaborate the theory through action learning. Such design processes are inherently collaborative, as new designs are socially constructed by the participants in the setting, using the sources of knowledge, including their own experience, available to them, and acting on their own goals and preferences (Buchanan, 2004). Here the methodologies are those of Action Research (Eden & Huxham, 1996; Elden & Chisholm, 1993; Reason & Bradbury, 2001) and of organizational design (Galbraith, 1994;  Romme, 2003; Romme & Endenburg, 2006; van Aken, 2004, 2005;  Mohrman & Cummings, 1989).

Again, the purposes of the HP and CEO collaborators were aligned. All were concerned with building on existing organizational knowledge and with conducting research aimed at providing participants with a knowledge foundation upon which innovative organizational approaches could be designed to address important organizational problems. All were concerned with the process by which social systems could create knowledge and apply it. All came with deep-seated beliefs that both the creation of knowledge and the design of social systems to apply, test, and enhance the knowledge are best done in situ, through the collaboration among internal and external participants who bring knowledge of theory and practice, as well as their aspirations and goals for the collaboration. In Stu Winby’s words: “In many ways the SCS mission was similar to the USC-CEO mission in having action research as the core and base of all its operations. Sharing a similar mission from external and internal perspectives made the outcomes all the more robust.”  

The Collaboration

This research collaboration started in 1991, and lasted for a one year period. It should be noted, however, that this was only the first of several collaborative research projects over 12 years that were carried out by CEO researchers and this HP group. The stream of collaboration that was established will be described in the next sections. Here we will present a brief description of the collaborative research project as it unfolded, starting with the joint definition of the objectives and the research design, and continuing to address the development of the research instruments; the collection of data, the analysis and interpretation of the data and the initial knowledge creation process: the action research components, and the development of a model of knowledge work teaming and intervention tools and processes.

DEFINITION OF THE STUDY

The four members of the Factory of the Future team and four CEO researchers constituted ourselves as the study team. We exchanged and iterated documents and had several teleconferences in which the members described our goals for the study, and shared ideas about how these might be accomplished. We then spent a day together, agreeing on purpose and on a high level research design. The purposes were to learn from the nascent product development teaming efforts in the corporation about: 

· the nature of knowledge work teaming 

· how knowledge work teaming differs from factory floor teaming 

· what design features influence the effectiveness of teams in accomplishing business, customer, and employee outcomes

· how existing models of team systems and existing intervention models need to change to reflect the knowledge that is developed in the first three areas

At least one HP member of the study group was uncomfortable with the study because he felt that there was a possibility that the CEO team would develop knowledge for academic publication at the expense of the need to develop practical, actionable knowledge in a form that the Factory of the Future group could use to enhance the capacity of HP businesses to address their business concerns. The study team discussed this potential pitfall, and agreed among themselves that all would strive to ensure that the study met the needs of all parties. It was agreed that this issue needed to be discussable throughout the collaboration. According to Susan Cohen: 

It was our mutual passion about the subject, combined with the fact that we had all spent a lot of time working with and studying dysfunctional teams that allowed us to transcend some very natural differences in orientation within the team. We were a knowledge team studying knowledge teams, and we confronted all the challenges in our own work.  Ironically, this allowed us to realize how important it is to learn about team effectiveness.

We agreed that although the research was based on some well tested models of teams and of socio-technical design principles, the application of teams in knowledge settings created a new context for teaming that was apparently rendering some or much of the knowledge of past practice of questionable use. We decided to use a grounded research methodology (Glaser & Strauss, 1967) to study up to ten of HP’s then 44 divisions that were already trying to build and use product development teams to increase speed, customer/market fit, and the financial return of their new product development processes. Grounded research methodologies are particularly useful for exploratory research as they use data gathering and analysis techniques that enable exploration of questions and dynamics that can not be anticipated from current theory, while discovering through the study of multiple sequential cases which themes and dynamics are core and common, and which are context specific. The study can proceed until the extraction of new theoretical concepts has stopped, and the categories can be considered to be saturated. To assure variability, HP divisions were chosen to represent the mix of types of product technologies and teaming approaches that were present. Within each participating division, the interviews focused on 4 teams, including two relatively successful and 2 struggling teams, again in order to promote variability in the sample and to make it more likely that we would encounter the range of phenomena at work.

Nested within the overall CEO/HP collaboration were a series of local collaborations that brought in participants from each participating division. This brought the knowledge from the third community of practice, the managers and functional contributors who were engaged in new product development, into the research collaboration. This approach builds on our shared belief that research that leads to actionable knowledge is best conducted in collaboration with the participants, and that the test of the knowledge in practice happens through a design process in which the new design is socially constructed. A study team was set up in each participating division to input into the micro design of the study at the local level and articulate local goals and questions for the study. This team also became involved in the interpretation of the data patterns that emerged from the study, and in articulating its implications and developing action plans for the division. The study teams at the local level minimally included the General Manager and the Technical Manager, and often the Marketing and Manufacturing managers. In addition, a local Human Resources and/or Organizational Effectiveness consultant was a member of the study team and worked closely with the CEO and Factory of the Future members to execute the study.

Development of the Research Instruments

The collaborative research team decided to use interviews and the examination of archival data about the teams and their performance as the two major data gathering approaches. The interview questions were structured to reflect what is known about teams in general and anecdotal beliefs and theoretical predictions about what is unique about knowledge settings. The questions were designed to be sufficiently open-ended to discover and pursue new and unanticipated themes that emerged. The data from each site would be coded and hypotheses would be formed about the critical features and dynamics relating to effectiveness. Data gathering in the next site would confirm or disconfirm these hypotheses, and the new theoretical constructs would be discovered. It was agreed that the initial interview protocols would be reviewed after the completion of data gathering in each site in order to gradually increase focus on the theoretical focuses and design features that were emerging.

The initial interview protocol was drafted by the CEO members of the collaborative research team, but it went through several iterations as input was given by the HP members. Changes to the protocols as the study proceeded through the sites were also made by agreement among all in the team. In practice, the team came to trust each other and to accept each other’s competencies and roles, and much of the refinement of focus and steps taken to address roadblocks that were arising occurred through informal exchange and consultation rather than through formal all-member meetings.

Data Collection

The participating teams from the division and the schema to guide the selection of interviewees were determined at the first meeting of each division level study team. Local goals for the study and their particular questions of interest were also discussed. Minimally, the division level functional managers, the team leaders, and a cross-functional sample of team members from each of the four teams from the division were interviewed in order to provide a variety of perspectives about the teams. At least one CEO interviewer was present to conduct all interviews. HP research team members co-conducted about half of them, subject to the constraints of their other commitments.  Interviewees were told that the records of their interview comments would be maintained at USC, but that they would be accessible to the Factory of the Future team members as well to allow for joint interpretation of the data. It was promised that no one else from the corporation would have access to raw data or to comments of particular respondents and/or teams.

Data Analysis, Interpretation, and Initial Knowledge Creation

As the data collection progressed, the researchers followed a cycle consisting of: 1) an array of interviews in a single division; 2) the researchers as individuals writing up their interviews and other data; 3) researchers, again independently, analyzing the data to identify important theoretical concepts and relationships that were tentatively coded; and, 4) all researchers who conducted interviews in the division meeting together to compare their coding and working to establish a consensual set of concepts and models that captured the findings in that setting and integrated them with the models from earlier cycles. At several points the CEO researchers presented the state of the modeling to members of the Factory of the Future department as a whole and this led to a discussion to interpret the findings to date, to modify and/or enrich the model, and to evaluate and further refine the state of knowledge and its potential application.  A packet of findings and themes was prepared that would be shared with the local divisional study team.  This cycle continued until 9 divisions had been studied, and the collaborative research team decided that the conceptual categories had been saturated, and that the theoretical model was complete.

Knowledge Sharing, Further Interpretation, Intervention  

As data collection and conceptualization regarding each division were completed, the study team in the setting would plan a knowledge sharing and initial self-design intervention in the division, based on the particular findings grounded in that setting integrated with knowledge gained elsewhere and the model that was emerging. For each site, the data that was returned was diagnostic, and could be used to jumpstart their local Action Research and self-design process. The first step was to share the findings in a discussion that invited interpretations, discussion of the importance of the findings, and the determination of implications by members of the division. The size of the data feedback and interpretation meetings differed. In some divisions this discussion included only study team members. In other divisions a much broader set of divisional members was included. The last step of the session was preliminary identification of the action implications of the results of the study.  At this point, the formal involvement of the CEO researchers in the division study team ended, and the continuing AR and design activities became a collaboration between the members of the division and their Factory of the Future consultants. The intensity of the follow-up AR/design activities varied across the participating divisions. Several divisions went through a highly participative redesign process and ended up with significant modifications to the team-based structures of the division and/or the contextual features that were facilitating or inhibiting team effectiveness. 

Model Creation  

As the grounded research unfolded, both the CEO and the HP members of the collaborative research team continually incorporated the knowledge from each new site into their emerging grounded theoretical and design oriented models of team-based organization. CEO members were focusing on a generalizable, theory-based model that could be tested and further elaborated in subsequent research collaborations with other companies. The ultimate goal for CEO members was to create a robust theory and model of knowledge teams that could become part of the academic and practitioner literatures, and a design model for knowledge teams that could be employed by many organizations. The goal for the Factory of the Future members was to create a grounded, substantive model to guide team transitions and redesigns at HP, to test the model through the various interventions, and to “productize” the model and the design intervention process so that it could diffuse throughout the organization. The models of the HP and CEO members were of course variants of the same knowledge base that was created through the collaboration and in particular through collaborative interpretation of the data patterns. Each understood the results through the lens of their roles, values, and goals, and encoded the resulting knowledge in formats conducive to their purposes and to contribute to the intended trajectory of their professional activities. The next section will examine these two trajectories, and how they came together synergistically during this and subsequent collaborations. 

Two Partially Overlapping Knowledge Generation Trajectories

Although CEO and HP would engage in two more research collaborations during the next decade, the collaborators from each had their own mission defined in the context of the purpose of the separate institutions in which they were embedded: the university and the corporation. Their activities converged at points in time when both were interested in pursuing common problem-focused research as part of their independent missions. Synergy was enabled by the common problem, and collaborative research was the modality that enabled the members of both institutions to jointly craft a project that allowed both to pursue the knowledge they needed. The work of both groups was fueled by the same environmental forces and changes, and both groups attended to the same unfolding organizational and competitive dynamics that were reshaping organizations around the world, and to the academic and practitioner knowledge that was being generated in universities and research groups globally. Throughout, the Factory of the Future Group (renamed the Strategic Change Services Division to reflect their broader focus) and CEO remained loosely coupled through the sponsor relationship and mutual interest, despite the fact that the two groups had independent trajectories, defined by their mission and constituencies. These two trajectories are illustrated in Figure 24.1. We will describe these in order to get a sense for how the knowledge created through the Knowledge Work Teams collaboration became embedded in practice at HP and in the academic literature and in ongoing work in both communities of practice.   

----------

Insert Figure 24.1 About Here

----------

Pursuing a Research Program:  The CEO Trajectory

The collaboration with HP built on earlier work at CEO and laid the foundation for ongoing work. This collaboration was the first in a series of studies with eight companies examining knowledge work teams. Susan Cohen, Sue Mohrman and Allan Mohrman had each been pursuing individual and periodically overlapping field and action research programs examining, respectively, high involvement organizations, performance improvement methodologies and change interventions, and performance management and development. It had become evident that teaming was inherent both as an involvement strategy and as a design to foster high performance, and that the way performance is managed in an organization changes fundamentally in a team-based organization where control and integration happens laterally. We decided to initiate a CEO programmatic focus on knowledge work teams and initiated the interest group meeting that led to the HP collaboration and to subsequent collaborations with 9 other companies.

For the CEO team the HP collaboration enabled the exploration of the phenomenon of knowledge work teaming, and the grounded research approach enabled the generation of theory and foundational design models - models that were in part tested through the action research of the participating divisions. Subsequent collaborations that were part of this research program included: 

1. The replication of the exploratory HP study in a second corporation that had a very different business model and employed different technologies. Through this second collaborative study we elaborated the theory and models, to be able to address the different interdependencies in a setting where the products being developed are large electro-mechanical systems, and the “team” can be hundreds of people working through highly interdependent sub-teams. 

2. The development of a survey instrument to measure the theoretical constructs and its field testing in a third corporation that employed teams to develop consumer foods products.  

3. The application of the survey instrument to confirm the team model in 7 diverse company settings, as well as to test its usefulness as a diagnostic survey.

4. Close collaboration with two of the companies that participated in these earlier research collaborations (in step 3 above) as we generated a book that captured the findings from the research study (Mohrman, Cohen, & Mohrman, 1995). The book was aimed at our dual constituencies of academics and business organizations, and the companies who participated in the study had a keen interest in making sure the book was practically understandable and usable.

5. Close collaboration with two companies in the development of a design workbook (Mohrman & Mohrman, 1997) that could serve as a tool for design teams in organizations that are creating a team-based design. Two companies served as Beta sites for the use of the initial versions of the workbook, and organizational effectiveness professionals and line managers provided rich feedback and suggestions based on their use of the materials to redesign organizations. 

This was one of the first programmatic thrusts where we were able to move through the various stages of knowledge creation, starting with the identification of the problem, which in this case was caused by the anomaly that although the increased use of teams was clearly appropriate given the changing environment, existing team approaches were not working. Nevertheless, the use of teams for lateral integration of knowledge work was fundamentally changing the dynamics in organizations in a way that was not understood nor controllable. After collaborations to test the theoretical and design framework that came from the initial work in partnership with HP, we worked with other collaborative partners so we could replicate and then test the model, and finally move to its “packaging” in articles aimed at the academic community, a book aimed at the dual constituency of academics, professionals, and organizations, and a workbook aimed at diffusion of the knowledge into practice in corporations. 

By 1995, the CEO team had worked intensely together for 6 years. Through our experiences in 10 companies, each of us subsequently became interested in related relevant phenomena that emerged from the team study as important and yet inadequately understood, and we pursued in subsequent collaborative research programs. These can be seen in Figure 24.1. Susan Cohen’s work went in three directions. First, she and our colleague Don Mankin collaborated with a number of companies to examine the use of teams in defining and implementing new technology (Mankin, Cohen, & Bikson, 1996). Second, she and our colleague Cristina Gibson collaborated with multiple companies to examine virtual teams (Gibson & Cohen, 2003) and to explore whether there are new theoretical constructs and design features critical to their functioning. Third, she and Don Mankin examined complex inter-company collaborations working with three corporations (Mankin & Cohen, 2004). The seeds of interest in each of these topics were planted during the HP collaboration, where it became clear that these were important challenges to companies, and that teams were central design mechanisms in each of them.

Mohrman and Mohrman likewise pursued two additional research programs that stemmed directly from the awareness of further research needs made evident during the HP collaboration. The first was the collaboration with 10 companies and CEO colleague Ram Tenkasi to explore the change and learning challenges that are confronted as an organization moves from the design principles of hierarchy and individual jobs to lateral organization and teams (Tenkasi, Mohrman, & Mohrman, 1998). We were especially interested in understanding the phenomena underlying the nature and degree of organizational learning during such transitions. The second was a collaboration with 9 companies and colleagues David Finegold and Jan Klein to examine more broadly the organization design challenges faced by technical firms as they try to maintain cutting edge technical capability while facing pressures for speed, cost, and customer responsiveness in a global economy (Mohrman, Mohrman, & Finegold, 2003; Mohrman, Klein, & Finegold, 2003).

Although in these subsequent collaborations we only sporadically were able to achieve the extent of full alignment and deep collaboration that was present in the initial collaboration with HP, we continued the practice of defining and executing the study collaboratively in a joint research team, and continued to operate in an Action Research model aimed at creating useful knowledge. In all cases, we attempted to work closely with internal consultants/change agents because we had learned from the HP experience the value of such partners:

During the first decade of CEO’s existence we had believed that making research useful demanded that we stay with it all the way, through the process of actualizing the knowledge in some sort of organization redesign.  Just delivering a report, no matter how “actionable” and valuable it might seem, rarely resulted in substantive change. This study with HP was pivotal for me because we were able to scale back on our hands-on involvement with redesign and change, since Stu’s group was assuming that role. This was great because that was time-consuming and we were biting off a lot in our multi-company teams study. It allowed me to look across the settings and observe what kind of knowledge helps an organization redesign itself. All of our studies were topically focused but also examined organization design or redesign. This meta-level focus on how organizations redesign themselves became, for me, the major focus. (Allan Mohrman) 

In subsequent studies, data gathering continued to serve two purposes: the surfacing and testing of theory, and providing diagnostic data as input into an Action Research Cycle in the organization - a cycle that often led to redesign. The collaboration included joint interpretation and collaboration in action planning. Several of the multiple company studies were longitudinal in nature, allowing us to examine the dynamics and impacts of change over time. This led to a permutation of our approach so that in some cases a member of the research team worked closely as participant collaborators in the internal AR process in the company while others focused more on the longitudinal data gathering that was part of the research.

The mixed success in achieving collaboration and effective action research led us at CEO to become interested in what features of the collaboration itself led to application and change in the company.  According to Sue Mohrman:

Only in a few instances did companies have internal groups like HP’s SCS group, who had achieved a position in the company where they could leverage the value of research across multiple business units.  In other companies, we often collaborated with line managers, some of whom were highly engaged in the collaborative action research and others who were unable to keep a focus and dedicate the time required to derive benefit from being part of the study.

To gain some insight into how collaborative research influenced subsequent organizational change, we did a retrospective study of the 10 companies that had participated in the research on the learning challenges during transition. We wanted to see what differed between settings that effected change and those that did not (Mohrman, Gibson & Mohrman, 2001). We found that the two conditions that led to application of the results of the research were whether the company-based collaborators actively participated in the interpretation of the data and felt comfortable that they understood the implications, and whether these results drove collaborative redesign activities. Simply having meetings and talking about the results and agreeing to changes didn’t achieve the results unless there was a systematic design process to underpin new ways of operating.

As a result of this finding, we have changed how we approach the collaboration. We have started to emphasize the importance of collaboration during the interpretation and action planning stages, and have tried to reduce the amount of time demanded of line managers in the up-front framing and data-gathering parts of the research - aiming instead to get a solid understanding of the problems they are trying to address. (Sue Mohrman)

The original mission of CEO, to do research useful to theory and practice (Lawler, Mohrman, Mohrman, Cummings, & Ledford, 1985, 1999) set the frame for this research trajectory and for our ultimate need to study what makes research useful to both the practitioners and the academics who collaborate. We try to craft studies that focus on the descriptive and explanatory aspects of the problem and associated phenomena, while also examining practice, and particularly how change in practice impacts outcomes for the business and its people. We generally also have been collaborators, to differing extents, in the self-designing processes of the organization. HP participated in two more collaborative research programs with CEO, the virtual teams study and the study of learning during transitions in organizational design. In general we found that about half of the companies in any particular study would experience useful enough positive outcomes to become interested in the follow-on study. Typically, as we got to know more and more about a company, and vice versa, the collaborative relationship grew, and it became easier to craft the study to meet the needs of all parties. Yet the continual inflow of new companies and departure of others kept variety in the collaborating companies and in the business contexts that were included, as well as ensuring that there were companies with long-standing and others with newly formed relationships with the researchers from CEO. 

Creating Knowledge to Guide Practice: The HP Trajectory

This collaborative management research project was one of the earliest that the Factory of the Future unit at Hewlett Packard carried out to catalyze learning and organizational innovation. This early project built a collaborative inquiry system to learn about and generate organizational innovations to deal with a particular business challenge - achieving quicker and more innovative new product development.  But it also was a learning laboratory about how external and internal researchers can partner to carry out theory- and practice-based research that yields knowledge to inform the management of the firm. It resulted in a strategy and design for the SCS unit to enhance its value to the firm.
The substantive knowledge generated through the teaming collaboration was built into the organization in a number of ways. Each site study team, in collaboration with the Factory of the Future group and the CEO researchers identified areas of focus and design approaches to improve the functioning of their new product development teams. As this collaboration unfolded and as the follow-on design activities were completed and impact assessed in many of the sites, the HP researchers, sometimes working with the CEO researchers, used the findings from these local AR projects to hone their substantive models as well as their design intervention model. They produced models that became disseminated and were available to guide line managers and organizational effectiveness professionals leading and working with many HP units moving toward team-based designs. According to Winby:

What we discovered about ways of organizing and the artifacts we developed were helpful to people in conceptualizing what they were about. Years later I saw the models out on managers’ desks. People don’t understand the impact because it’s all tacit. We formalized all that into a model that could be used in consulting, not just by our group, but by many others in the organization.

The newly named Strategic Change Services group was using this project to hone its approach to contribute value to HP, including finding ways to disseminate the learnings from the project more broadly in HP. The goal was to package and disseminate the knowledge so that others, including the HR community and other change-oriented groups, could provide the consultation required for many more local units to utilize the knowledge. But, the HP team was aware from experience that successful design innovations do not diffuse easily. A series of “Work Innovation Network” ( WIN) meetings were sponsored, in which line managers and various other groups came together to hear about case studies, to talk with each other about what is required and what would lead to improvements in the model,  and to have participants leave with both contacts and awareness of how they could utilize this knowledge locally. According to Winby:

We all read Dick Walton’s work that pointed out that you do a new plant start up that is highly successful but never diffuses anywhere else in the company. We hired a person who started working on diffusion approaches and we developed a model for diffusing work innovations. The principle was to develop a pull system rather than rely on pushing the innovation out. Get the line managers to present their results at our Work Innovation Model, which became the distribution and marketing arm of the model. We would do the work with the customer and measure the results and even if it was a failure we presented at the WIN meeting - the General Manager and another manager from the division and one of our group would stand up and present what happened. It was video-taped and shared beyond even the attendees. People from other businesses would come up and say “can I do that? - can I send someone to your business to learn?”  This often provided next generation projects so that the learning could be extended to new areas.

Both the organizational models and consulting approaches were continually improved by the group, as they shared what they learned in subsequent collaborations with many organizational divisions. From the Strategic Change Services group’s point of view, however, a major learning from the CEO-HP team research collaboration was about how to play a knowledge creating role in the company, by sponsoring collaborative studies with academics, generating knowledge, and finding ways to expand the knowledge and the awareness, proficiency, and utilization in the company. They began to see themselves as an internal organizational R&D unit. Again, according to Winby:

The teams study confirmed the value of collaborating with academics. I had this internal group called Factory of the Future chartered with developing new knowledge in management and organization space in manufacturing. CEO was doing similar things for the world. We had a common purpose where internal and external could get together with a common charter. CEO wins because access to a rich data base and some internal resources and we have access to world class research scientists and methodologies and external knowledge. This study established a culture - both within our team and outside we got branded.  Our charter was cutting edge new stuff solving tough knotty problems, which was exactly what I wanted to do. From this study we learned about product development, but also about how to add value to the company and about AR and how to do research. It all came together.

Perhaps the most critical learning that came out of the study for both HP and CEO was what was required to sustain a complex and multi-faceted collaborative research project. The importance of taking seriously each others’ missions and adopting them as one’s own was paramount. Again, as put by Stu Winby:

Our AR was all collaborative - co-creation from the very beginning. We would sit down and jointly define the objectives and methodologies and work jointly with the client. This became a basic principle in our group: High involvement research with true collaboration. Not just cooperation - true collaboration. My interests expanded to their interests and not just self-interests. We needed everyone to win.

Subsequent to the teams collaboration with CEO, the SCS group embarked on other R&D projects in which they collaborated with various academic researchers to investigate other management and organizational challenges. Figure 24.1 shows how the trajectory of issues that were investigated by CEO overlaps at various points where additional research collaborations with HP were carried out. Other HP collaborations were carried out with other academics. For example, a collaboration with Michael Tushman from Columbia University dealt with an issue that had been identified during the USC teams study. One division had talked about its difficulty pursuing an innovative and potentially disruptive technology while housing a steady stream of product innovations building on its existing, mature, and highly successful product technology. As recounted by Winby:

I read an article from Tushman and Anderson about the Ambidextrous Organization. Tushman and I spent a day talking about this concept and we went to Greeley and we collaboratively designed one. He got a Harvard case writer and they wrote a case and we created a model for HP that was subsequently tested in other divisions.

The group began to conceptualize the products of their collaborative research with academics as the creation of “knowledge assets” for the corporation. These included the development of rapid scenario planning tool, a strategic innovation horizons tool, and a tool for the design of virtual teams. As described by Kaplan & Winby (1999), and subsequently by Kaplan (2000):

Knowledge assets are essentially sanctioned organizational practices for innovating new products, strategies, business models, and other processes at will. To remain competitive, companies must continually review the processes they use to define what, and then how, they deliver value to customers. By developing superior processes for solving the same problems faced by competitors, you can consistently find better solutions faster, which results in competitive advantage.  (Kaplan & Winby, 1999, p. 4) 

Further, they saw the knowledge assets as underpinning organizational capabilities:


The long view of competitive advantage suggests that the capability for innovation and change should reside within the organization. These capabilities represent the “knowledge assets” of the organization - the intellectual properties that guide the continuous process of creating and recreating value for customers. Knowledge assets provide success-factor blueprints for launching and managing activities critical to the long-term success of the enterprise. (p. 3)

Kaplan and Winby lay out at the high level a five step process, of how the company derives value through the process of collaborating with external researchers to create knowledge assets and to embed their application in the company. Their description of this five-step process is reprinted in the box on page XXX. Figure 24.2 shows the knowledge asset delivery model that was developed by the Strategic Change Services group. It illustrates the point at which the external expertise is combined with the internal capabilities in the form of collaborative research. This research begins a cycle of R&D action research projects with sites in the firm that are confronting cutting edge issues. Through these AR projects, knowledge is enhanced and the application is refined and becomes a knowledge asset of the firm.

----------

Insert Figure 24.2 About Here

----------

In order to assure business relevance and achieve impact, projects were established through a system of MOU’s (memorandums of understanding) with the participating divisions. Projects were scoped in advance, areas of targeted improvement were identified, roles and collaborative approaches were clarified, and targets were created for the improvement of financial and other outcomes. The concept underlying this collaborative R&D work is that it should be funded through the business improvements it achieves. Winby and others in the group believe that, given the business pressures, the divisions of HP would not engage in collaborative organizational R&D work unless they felt comfortable that the focus would be on performance benefits, and unless they believed that the benefits of the research collaboration would be greater than the costs. For this reason, the same rigorous targeting, measurement and assessment processes that guided the corporation’s business activities were adapted to this organizational R&D function.

The Strategic Change Services unit established an R&D Solutions Lab. Thus there was an evolution from the initial action research on product development teams with USC-CEO in the early 1990s to a formalized management science R&D lab. SCS received 100% of its funding direct from its internal customers and the R&D lab was its innovation capability to bring new products and services to its market (the divisions of the firm), improve margins on its pricing, and of course provide differentiation from external firms who bid on similar projects. This capability lasted eleven years, five years as a formal lab, and was eventually closed down when the central corporate capability was restructured due to a new CEO and reorganization. (Stu Winby)

Collaborative research with external academics and Action Research remained the SCS unit’s core knowledge generation approaches throughout this period. They conceptualized it as consisting of 5 steps, which are shown in Table 24.1.

-----

Insert Table 24.1 About Here

-----

Conclusion

The collaboration between the HP Factory of the Future group (soon renamed the Strategic Change Services division) and CEO was, in our view, a highly successful collaborative management research project that set in motion action research leading to the redesign of the teaming approaches in a number of the 9 participating divisions. Three knowledge communities came together in this research:  the academic community at CEO; the internal change agent community in HP; and the technical new product development community that became involved in each division.

This collaboration had some very important features that we believe contributed to the generation of knowledge for practice and theory. The internal change agents at HP and the academic researchers at CEO shared an intellectual heritage, were familiar with each other’s methodologies and substantive expertise, shared a common commitment to collaboration, and were focused on doing research to solve the same problem. The research focused on a problem of high interest to both our academic and practitioner communities, providing an alignment of purpose and a commitment to ensuring that the knowledge gained would be of value for all three collaborating communities. In a real sense, the emerging R&D mission of the HP consultants and the commitment of CEO to do research useful for theory and practice were fully aligned. Additionally, the fact that the Factory of the Future/SCS consultants were highly skilled at collaborative Action Research and were highly respected within the organization meant that divisions asked them to work with them through the full cycle including the self-design/AR processes required for the divisions to redesign based on the knowledge gained from the study. This greatly enhanced the application and testing and extension of the knowledge in practice.

A critical decision by the HP group was that it would judge its outcomes by the standards of the business: ROI, goal accomplishment, market share, and other business indicators. This did not mean that it abandoned concern for the participants or that the research was crafted without concern for employees and their aspirations. The research team - both HP and CEO - were deeply steeped in the socio-technical framework that emphasized the importance of addressing both the social and the technical systems and outcomes in designing an organization. By ensuring that each project has specific business goals and that business benefits were measured, potential conflict between business, technical and social design concerns was incorporated into the work and overtly addressed, as the AR was conducted with a shared commitment to all three outcomes.

Clearly this project benefited from internal company resources and expertise that are not present in many organizations. Yet, it provides a model for the infrastructure and describes a process for collaborative research that contributes to both practice and theory. From this study we learned a great deal of substantive knowledge about the design of team-based knowledge work. The CEO group engaged in substantive collaborations with other firms to enhance the applicability of the model and work toward a generally usable set of knowledge products. The HP group used this collaboration as a laboratory to learn how to do management R&D within the company, and based its organizational and process model for adding value to the firm on the learnings from this study.
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Figure 24.1. Schematic Representation of the Trajectories of Activities at HP and CEO Before, During, and After the Collaboration
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Figure 24.2. HP’s Knowledge Asset Value Delivery Model


Note. From Knowledge Asset Innovation at Hewlett Packard, by S. Kaplan and S. Winby, 1999, p. 8. Internal Working Paper.

Table 24.1. Collaborative Management Research in Context:  The Steps Used by HP's Strategic Change Services Group to Create and Disseminate Knowledge Assets
	· Identify Critical Business Problems—The value that a knowledge asset provides to the company correlates to the type of problem it solves and the impact of the solution. Problems that span multiple divisions and represent significant threats or opportunities are the best candidates to be solved by knowledge assets. The most powerful knowledge assets are those that address problems the industry faces as a whole, to which no apparent solution has yet been found. 

· Conduct Action Research—Once a critical business problem is identified, one must conduct action research (Argyris & Schon, 1989) to find the solution. Action research is the process of solving a problem while concurrently researching, developing, and documenting the way in which the solution is reached. By documenting the best practices for solving the problem again, the organization gains new intellectual property that enables a new capability. Action research is a technique for learning from the problem-solving activity itself and, in the process, creating knowledge assets that help the organization address future business problems on its own.

· Capture Leading-Edge Knowledge—Knowledge assets that incorporate the know-how of leading experts are different from canned solutions based on outdated assumptions, theories, and models. When organizations employ cutting-edge academic research or interact with industry experts, breakthrough knowledge assets often emerge. The best solutions result when action researchers harness and synthesize the latest content knowledge, translating theoretical insight into practical application.

· Refine Through Iteration—Although critical issues must be addressed, the first attempt to solve the problem is unlikely to be as successful as the second, third, or fourth. New knowledge assets need patience, perseverance, and iteration. The first attempt at solving the critical business problem should be seen as a learning experience that enables the second attempt to succeed. It is rare to achieve a final solution and capture the knowledge that allows for repeated success the first time out. Successful action research usually requires iteration, with the second or third engagement resulting in the final knowledge asset. 

· Diffuse Know-How Across the Organization—Competitive advantage rarely results from solving a problem once. The organization must address the problem through repeated application of the knowledge asset. To do this, knowledge assets must be diffused throughout the company, for everyone to adopt and use. The term “knowledge management” relates to managing knowledge assets—making explicit and managing the often unconscious activities and processes of the organization—and doing so in a way that makes one group’s template for success accessible to all.




Note. From Knowledge Asset Innovation at Hewlett Packard, by S. Kaplan and S. Winby, 1999, p. 6-7.  Internal Working Paper.
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� We dedicate this account to Susan Cohen, who passed away during its writing.  Susan was the quintessential collaborator, who was enjoyable to work with, tended to the soul of the team, was talented and conscientious, brought humor to the most tense of situations, and gave of herself unselfishly.  It is fitting that her academic legacy pertains to the effective functioning of teams of all kinds.  We are happy that we all stumbled into this extremely gratifying collaboration and became life-long friends.


�At the end of the collaboration described in this paper, the name of the HP Factory of the Future Group was changed to the Strategic Change Services Division.  It will be referred to by both names in this paper, depending on the time frame being referenced. 
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