MANAGING INNOVATION: COMBINE WORKSHOPS AND TEXT MINING TO SPEED DISCOVERY 

A key aspect of the innovation process involves the transfer of knowledge developed in one or more disciplines to other, often very disparate, disciplines. As science and technology become more specialized, and as the flood of available information continues to expand, such cross-fertilization among disciplines becomes more difficult. Science and technology professionals require new, systematic methods to keep informed of potentially relevant advances from other disciplines.

Currently there are two main structured approaches aimed at stimulating innovation--workshop-based and literature-based. We’ve all taken part in the workshop approach: The participants in these groups tend to be focused subject experts rather than experts from strongly divergent disciplines, and the workshop techniques rarely take advantage of recent advances in information technology. As an alternative, a few organizations (mainly individuals or small groups) pursue the literature-based computer-assisted approach. This approach tends to be more sophisticated and technologically advanced than the workshop approach, though it lacks the diversity of interacting human expertise found in the workshop approach. 

Ronald N. Kostoff is a leading proponent of the literature-based approach to innovation and discovery. He invented and patented the Database Tomography process, a computer-based textual data mining approach that extracts relational information from large text databases. Currently at the Office of Naval Research, Kostoff has published many papers on technical, evaluation, and text mining topics. He is presently applying for two text mining patents, one in the area of information retrieval, and the other for a complete text mining system. Kostoff’s most recent efforts are directed toward combining the workshop approach and the literature approach to stimulate innovation and discovery. Surprisingly, there is nothing on record to indicate that this joint approach to innovation has been implemented, or even considered. Kostoff proposes that the two methods can and should be done in tandem to maximize the benefit provided by each. 

Kostoff describes his joint workshop-literature approach in a "Technovation" paper entitled "Science and Technology Innovation" (19[10]: 593-604). He proposes that the literature approach be included in the background pre-meeting phase of the workshop, with the combined approach providing a synergy not possible using either approach in isolation. 

In his combined approach, the literature study would provide background reading for the workshop participants in linked, yet disparate, science and technology areas and would point toward the disciplines from which the experts for the workshop should be drawn. Since these workshop experts reflect the disparate literature disciplines, they could then guide and further enhance the literature information extraction process. According to Kostoff, this integrated approach utilizes the strengths of each component technique, stimulating innovation more efficiently than the sum of the two approaches performed separately. He believes it has the potential to be a major breakthrough for the systematic promotion of innovation and discovery.

In a recent interview with "Inside R&D," Kostoff discussed the practical application of his proposed approach as a means of stimulating innovation within an organization.

IR&D: Could you briefly discuss the advantages and disadvantages of the workshop-based approach and the literature-based approach when used individually?

Kostoff: Both approaches are useful for stimulating innovation. Each is limited, and combination of the two approaches provides a synergy unavailable when using either approach separately.

The workshop presents the most current information, and real-time information exchange is unmatched. However, the workshop contains only a small fraction of the relevant technical community, and tends to be narrowly constrained technologically. The outputs and discussion are highly subjective. Probably most importantly, there are strong disincentives for the participants to reveal the latest innovations. What many workshops produce in practice are forums for "selling" completed or near-completed efforts.

The literature-based approach is more objective, based as it is on documentation. It is more comprehensive, since it encompasses S&T beyond the scope of any individual, or group of individuals. It can access data from many technical disciplines and many global sources. The base data is not as current as the workshop approach, due to the documentation time lag. However, with the advent of extensive on-line documentation, this time lag has been reduced considerably. Probably most importantly, any S&T not documented cannot be accessed.

IR&D: What are the benefits of using these two approaches together?

Kostoff: Almost all of the limitations described above are eliminated. The right people from the right combination of disciplines can be identified by the literature-based approach, and invited to the workshop. The literature-based analysis can structure the technical relationships, and provide an objective starting point for discussion. An upcoming paper in "R&D Management" will describe, in one of its appendices, the concept of network-centric peer review. This concept allows linking, and fusing information from, large numbers of reviewers to incorporate more representative opinion sampling from the larger technical community. In principle, the network-centric approach should be completely applicable to the innovation workshop, thereby removing the representative sampling limitation. The only limitation not overcome is the disincentives for the participants, or document authors, to reveal their latest S&T efforts and innovations.

IR&D: Is there a downside to using the two together?

Kostoff: Nothing obvious occurs to me. There is extra time and cost involved with two approaches, and if responses were required with severe time limitations, then only one approach might prove feasible. For organizations that are serious about innovation and discovery, the additional time should not be a factor, given the potential high marginal benefits.

IR&D: Your Technovation paper discusses two examples--one workshop-based and one literature-based. However, there is no example of the two being used in tandem, as you recommend. Can you discuss an instance where this combined method has been used successfully?

Kostoff: As far as I know, the full combined approach has never been implemented. I believe the paper I published in Technovation was the first proposal of this concept. The autonomous flying systems workshop described in the paper had some elements of the combined approach. I used some of our proximity analysis tools to identify the scope of related literatures, and the prolific individuals in these literatures. These individuals were then invited to the workshop. However, I did not use the full capabilities that the literature-based approach can offer.

IR&D: What advice would you give an R&D manager who wanted to implement this two-pronged system within his or her own organization? For example, what criteria should be used when choosing participants?

Kostoff: Once the appropriate mix of disciplines has been identified by the literature-based approach, then a variety of sources should be accessed for selecting participants. For the workshop reported in the paper, I used a combination of prolific authors in the disciplines, personal knowledge of experts, and recommendations from other experts in the field. After the appropriate disciplines are identified, then most important is the group chemistry and group dynamics. I don’t know how they could be determined beforehand from knowledge about individuals. 

IR&D: Would the same participants take part in both the workshop and the literature search?

Kostoff: Except for the study leaders, probably not. There is a different set of skills required for literature analysis and workshop participation. In most cases, probably different individuals would be involved, but there is nothing intrinsically that would rule out people with the appropriate skill mix from participating in both.

IR&D: Do you foresee any differences in how this integrated approach would play out in a corporate or industrial environment as opposed to a government or academic environment?

Kostoff: Government could probably draw upon a more eclectic group than industry. Because of the competitive aspects, industry would probably rely more upon internal participants and contracted consultants, whereas government would draw upon individuals from many organizations.

IR&D: What’s the next step in your research in this area?

Kostoff: The literature-based discovery approach described in my paper is in its infancy. Public and private financial support for this technology are minimal. There is essentially one group that is publishing results of literature-based innovation and discovery in the credible peer-reviewed literature (Professors Don Swanson and Neil Smalheiser), and two groups that have published concept papers (Professor Marti Hearst, and myself). Presently, the approach is not automatic. It requires much thought, expertise, and effort. We are examining different approaches to make the process more systematic, while reducing the manual labor intensity. Given the potential benefits of the literature-based approach for stimulating innovation, it is truly a technology whose time has come.

A draft full-text version of Kostoff’s paper, Science and Technology Innovation, is available online: www.dtic.mil/dtic/kostoff/index.html.
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