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7. Looking Ahead Towards Electronic Publishing

This study has a number of implications for further research. The success of the ecology case study highlights the importance of considering electronic journal development in the context of a single research community. I recommend further work to examine the structure of journal systems in other communities. Comparing the three-tiered models of the ecology and psychology journal systems, for example, shows that the ecologists’ top tier has no equivalent in the psychology system, and that the third psychology tier is inadequately specified to compare with the third ecology tier. The ecology case study also has implications for the further development of individual journals and research community journal systems, and for electronic publishing as a whole. There are certainly other potential applications of this study’s findings, but those presented in this chapter suggest the general lines of opportunity.

The Importance of Community Context 

This study situated electronic journal use within a particular scientific community at a moment in time. By focusing on a natural experiment occurring in the ecology community, the study was able to emphasize a number of important issues, such as authors’ journal selection decisions, the meaning of electronic journals, the role of journal titles in structuring the community’s literature, and the potential of electronic journals for integration of the community at several levels. These issues and themes were informed by earlier research on communities such as high-energy physics and astronomy. By looking at a less-studied community and focusing particularly on the views of the people controlling journal content, a fresh look at these issues emerged. 

For instance, the importance of the structure of the ecology journal literature and particularly the role of peer review and journal title identity are important findings. Also adopting the vantage point of authors and editors illuminates new aspects of the journal selection process. The community focus also made it clear that the journals’ editors were functioning as opinion leaders, recruiting both content and readership for their new journals. Finally, developing a better understanding of ecologists’ perceptions of electronic publishing and electronic publications, particularly the integrating function of the innovation, captures these views at an important moment in the evolution of a new technology. 

Working with a single research community offers a number of advantages. The data are very rich, because the informants repeatedly discussed the same publishing system or body of research literature. The authors discussing their journal selection decisions were choosing among the same group of journals. The community focus also made the opinion leader function of the journal editors much more obvious. Reference to their community leadership emerged in discussions of various topics, not simply of the content recruitment function. The finding of the importance of the journal title structuring within the community's scholarly communication system would have been much more difficult to discern in a study encompassing multiple research communities. 

Because both of these new journals, the one with a print counterpart and the one that is only electronic, are serving the same group of authors, any differences in viewpoint between authors published in the two journals might be expected to relate directly to the presence or absence of a print version of the journal. This reductionist view would overlook complex nature of real world systems. In fact, because the actual contributor groups for the two journals overlapped, it is not surprising that views expressed by authors in both journals tended to be quite similar. 

The findings have implications beyond simply capturing a moment in the development of electronic publications. They point to some important functions occurring in the print publishing systems and highlight the importance of some of the functions developing in electronic publishing systems. 

· The importance of the journal system’s structure has gone largely unrecognized, although the content providers of the community are quite concerned that the functionality this structuring provides be retained in an electronic publishing system. Currently mediated by peer review, this system provides the discipline with a three-tiered structure of (1) general interest science journals offering relevant research in ecology and related disciplines, (2) top discipline journals offering a venue for articles of general interest within the discipline, and (3) specialized journals offering information of varying quality but organized by specialized interests shared by a subset of the discipline’s researchers. 

· The value of the editor as opinion leader clearly applies for new journals, whether they are using traditional publishing media or electronic publication systems. 

· Finally, the community focus of the study emphasizes the importance of the integrating function of print publishing, while suggesting that electronic publishing systems could provide opportunities to create new linking capabilities, community integration, and integration between research and application communities at a level not currently possible with print systems. 

Because this study’s findings are grounded in the ecology community, they should be useful for researchers seeking to compare research communities. Kling and McKim (1999) have argued that scientific research communities vary widely in their communicative practices and that these influence the development of their electronic publishing systems. Some work has been done with the physics (Crawford, Hurd, and Weller 1996) and astronomy communities. It would be helpful to examine particularly the integrating effects of electronic publishing in other research communities. The three-tiered journal system structure of ecology should also be compared to structuring developed within other scholarly communities. 

Comparison of Author Selection and Journal Prestige Models

There are few extant models of the journal selection process with which to compare my work.  The main points of comparison come from the weakly specified meodels that can be drawn from the work of Garvey and his colleagues. In the early studies of print-based publishing systems, Garvey, Lin, and, Nelson (1970) identified audience, turnaround time, and editorial process as explicit factors in the decision process and implied that some sort of subject match and quality match between manuscript and article occurred. In a later publication, Garvey (1979) suggested that authors utilized journal prestige, a match between the subject of the journal and the subject of the manuscript, and turnaround time to select journals. He did not specify the way he identified these factors; they seem to have arisen from general observations made in the course of his research.

Many of the factors Garvey identified are similar to those identified in this research with ecologists. Personal obligation and special journal features are the two main factors that I identified but that are missing from Garvey’s discussions. Although Garvey offered extensive narrative description of a generalized process, his focus remained largely on manuscript rejection and publication lags. The relationship among factors is underdeveloped in comparison to the model I describe. The differences between the factors identified in this case study and those arising from the Garvey body of work might be related to this study’s focus on new journals as opposed to established journals. In addition, Garvey and his colleagues focused on the review process (really a peer review process rather than an editorial process, despite his labeling) and largely ignored roles of the editor beyond that of initial quality control and reviewer selection. The model from my study expands the role of editor within the journal selection process to that of manuscript recruiter, developer of journal prestige, shaper of subject focus, and audience attractor. Again with new journals, the editor’s role may be more important than is the case for established journals.

An important part of the author decision process described by my informants is the concept of journal prestige. This concept was associated with a widely held three-tiered model of the structure of journal prestige among ecology journals. Garvey and Griffith (1971) in their highly influential description of the scientific communication process, presented a three-tiered model of psychology journal structure that differs from the one I observed in several important ways. Garvey and Griffith reported (p. 47):

In psychology, there is apparently a hierarchy of journals to which authors submit their manuscripts. At the top are the most prestigeful, with high rejection rates and long publication lags. These publish the core of the discipline’s literature. At the next level, the journals are usually less prestigeful, have lower rejection rates, and are less central to the literature in the field. At the lower level, the journals share few of the characteristics of the main or core journals and may be unrefereed. 

The psychology and ecology community models are summarized in table 4. Although both models have three tiers, a close comparison of the models reveals that the tiers do not correspond directly. The highest-tier journals in Garvey and Griffith’s construct are still focused on psychology. The highest tier of journals in the ecologists’ construct are highly competitive general science journals (e.g. Science and Nature). The top tier of the Garvey and Griffith construct corresponds more closely to the second tier that the ecologists describe. The ecologists’ lowest tier appears to correspond mainly to Garvey and Griffith’s second tier. Unfortunately, the lowest tier is quite poorly defined in the Garvey/Griffith construct, making it difficult to determine whether the third tier in the ecologists’ model incorporates both the second and third tiers in Garvey and Griffith’s model or whether psychologists’ lowest tier journals have no equivalent in the ecologists’ publishing system. 

Table 4. Comparison of Ecologists’ and Psychologists’ Journal System Structuring.


Psychologists’ perceptions of their journal system. (Garvey and Griffith 1971)
Ecologists’ perceptions of their journal system

Level I
High prestige psychology journals 

Characterized by core disciplinary literature, high rejection rates, long publication lags
High prestige general science journals

Characterized by disciplinary work of broadest interest, high rejection rates, short publication lags

Level II
Second tier psychology journals

Characterized by less central disciplinary literature, lower rejection rates
High prestige, top tier ecology journals

Characterized by core disciplinary literature, high rejection rates, long publication lags

Level III
Lowest tier psychology journals

Characterized as possibly unrefereed.
Lower prestige, specialized ecology journals

Characterized by specialized disciplinary literature, variable publication lags

Variation in the structure of a discipline’s publishing system could be expected to influence the journal selection process, since so many informants suggested that it was an important factor in their selection decisions. Kling and McKim (1999) have offered a thoughtful analysis of what they characterize as “communicative practice”. They suggest that communicative practice varies substantially between disciplines, citing examples comparing physics and computer science. What is not yet clear is whether variations between disciplines’ communicative practices could differentially influence the journal selection process. If this were so, the variations between the psychology model and the ecology journal structure could be the result. 

Other factors could also be at work. Garvey and Griffith’s research was carried out almost 30 years ago, and publishing system structure may have changed in the interval. Garvey and Griffith’s research was carried out using different methodologies from the ones I used. It is possible that the use of similar methodologies would have produced at least somewhat more similar results. It is also my belief, however, that the publishing systems of the two communities of researchers are genuinely different in their structuring. The communities that Garvey and Griffith typically refer to as physical scientists (such as ecologists) probably differ from those they call social scientists (such as psychologists). The social sciences may lack high-prestige, general interest journals with fast turnaround and high rejection rates that serve as the producers of the highest tier of published research reports. My study is not broad enough to support this hypothesis fully, but the evidence from ecologists is suggestive of this explanation. 

Study Implications

The results of this case study of electronic publishing in the ecology community have implications for the development of individual electronic journals, for the proposed life sciences electronic preprint systems, and for the functionality and development path of electronic publishing as a whole. 

Implications For Individual Electronic Journal Development

Electronic journal developers could draw upon the ecology case study findings on user perceptions of electronic publications to assist in making design decisions. Developers should note that the scientists were less enamored of technologies than of functionalities. While developers must select technologies to generate functionalities, they should keep in mind the values of the users they hope to serve. Chapter 4 presents eight characteristics of electronic publications that describe what it is that ecologists value in the existing electronic publishing system (namely, acceleration, usability, accessibility, quality filtering, interaction, interconnection, online discussion, and cost effectiveness). 

The conception of electronic publishing as a dynamic set of technological innovations, sharing family resemblance and experiencing rapid re-invention, also has implications for developers. This conception suggests that there will continue to be diverse experimentation and that electronic journals can continue to function effectively as a set with quite heterogeneous functionality. 

In addition, developers may benefit from a better understanding of users’ fears and concerns, if they wish to minimize unanticipated negative effects of development decisions. Many of the concerns raised by my informants with regard to electronic publishing focus on retaining what are perceived as core functions at risk. Peer review and the quality filtering function were the areas of greatest concern. The current structuring of ecology’s communication system through journal titles provides significant value, despite the overhead imposed by mediating the structure through peer review. Archival functions and loss of access were significant but lesser concerns. 

The model that I developed highlights several important concepts regarding content recruitment, often an important facet of electronic journal development, particularly if the journal is new. Discovering what influences authors’ submission decisions formed a significant segment of the study (see chapter 3). In particular, editors play a key role in the success of new journals by attracting content. But since the decision process is complex and multifaceted, the development of a “killer application” may be unlikely in the arena of electronic journal development. Instead, new journals could consider offering special features to increase their chances of success in content recruitment, such as the integration of datasets and other research artifacts (see chapter 6). At the same time, publishers considering conversion from print to electronic form could draw upon the model to understand the functions that need to be transferred. 

Journal developers could also benefit from a larger understanding of the role of individual publications within a broader publishing system (see chapter 6). Many discussions regarding the development of an electronic publishing system have ignored the complexity of the functions of the current system. For instance, the function of peer review in the process has often been oversimplified (see chapter 5). Journal developers aspiring to create products that transform the publishing system need to appreciate the richness of the current system and the depth of the connections between the system and scientists’ work lives. 

Implications For An Emerging Life Sciences Electronic Preprint System

Several proposals for developing a preprint system for the life sciences were initiated subsequent to my data gathering and has undergone substantial discussion within the bioscience community. While my study did not directly address issues relating to this idea, I believe the study findings are relevant to several of the proposals for preprint archives and broadly based electronic publishing systems, such as PubMed Central and BioOne.

On May 5, 1999, a draft proposal for a pre-print repository for biomedical publishing was published by Harold Varmus, the Director of the National Institutes of Health (Varmus 1999). This proposal outlined a plan for developing a pre-print repository based on the LANL model, which was then serving the physics community so effectively. The initial proposal was quite controversial, drawing criticism from such prominent members of the publishing community as Floyd Bloom editor of Science (Kiernan 1999), Edward Rekas, the publications director of the Federation of American Societies for Experimental Biology (Blumenstyk and Kiernan 1999), and Jerome Kassirer of the New England Journal of Medicine (Blumenstyk and Kiernan 1999). While some of the criticism focussed on concerns regarding the economic effects of the system, substantial concerns were also raised about the potential of the service to undermine peer review and destroy the system where value is added by the association of research with specific journal titles (Blumenstyk and Kiernan 1999; Smaglik 1999; Kiernan 1999). 

The E-biomed proposal was soon modified to suggest that the repository would promote a peer review process that could feed manuscripts to existing print titles while maintaining electronic copies in the repository. The proposed editorial boards were described in substantial detail in the modified proposal (Varmus 1999). These boards were envisioned as functioning in ways similar to those of print publications, but also being able to provide the review and organizing function without requiring full-blown peer review or final publication of manuscripts outside the E-biomed system. Manuscripts could be board reviewed but persist indefinitely within the E-biomed repository. Further explanation of the proposal was provided in an addendum on June 20, 1999. In August, the proposed repository was renamed PubMed Central and the scope of content was increased to include all life sciences content, including ecology. 

The modifications to the proposal were aimed in part at addressing criticisms that it would undermine the existing system of print journal identities and threaten peer review (Wadman 1999). While the revised proposal remains controversial, some publishers have indicated that they will be willing to participate in the project and provide content from their publications. Early publishing supporters included the American Society for Cell Biology, the American Society of Plant Physiologists, the National Academy of Sciences (Marshall 1999; Marshall 1999), and the European Molecular Biology Organization (Smaglik 1999).

A number of the findings of my study can offer some insight into both the controversy surrounding the initial proposal and some features of the subsequent development of the E-Biomed proposal into Pubmed Central. The ecology project documented a perceived need for a structured publishing system, with peer review playing an important role, both in creating a quality control system and also in mediating the audience/article/journal title match. The loss of quality control and journal title identity were two threads in the early criticism of the initial E-Biomed proposal. The proposed Pubmed Central system will offer a discipline-based sorting and review function that is more effective in providing the needed structuring. 

Further electronic publishing developments in 1999 and 2000 have also moved electronic publishing in the life sciences closer to a system that offers peer-reviewed content in the context of a structured system of recognized journal titles. The BioOne project (jointly sponsored by the American Institute of Biological Sciences (AIBS), the Scholarly Publishing and Academic Resources Coalition (SPARC), the University of Kansas, Allen Press, and the Big 12 Plus Libraries Consortium) will create a collection of most of the publications of the 69 (AIBS) societies (Alexander and Goodyear 2000; Machovec 2000), many of which serve the ecology community. 

Meanwhile, countervailing forces for open preprint archives persist. BMJ: British Medical Journal is planning to develop a preprint archive for the biosciences (Smaglik 1999; Blumenstyk and Kiernan 1999), as will a group of commercial publishers (PUBscience) (Smaglik 1999). Future experience with such preprint servers and the more structured systems will tell to what extent the two types of systems offer viable communicative practices for life science research communities. 

Implications For the Functionality of Future Publishing Systems

Whatever electronic scientific publishing system develops, to be effective it must meet the existing communication needs of a research community and expand the functionality of the current system. The ecology community, for instance, makes little use of pre-publication distribution of research and appears to be quite concerned with developing and using mechanisms to make data accessible community-wide. The community also has concerns with the dissemination of research information (including both data and theory) beyond the research community to communities applying research, such as resource management and policy-making communities. Finally, this community is quite involved in developing multivariate models of complex systems. 

All of these factors could be expected to affect the development of an electronic publishing system, in terms of the features that are created and adopted and the types of structures that are developed to provide needed functionality. It is interesting to note, for instance, that ecology has been in the forefront of scientific disciplines in creating electronic archival versions of the community’s older research literature. Ecology was the first scientific discipline to engage in the JSTOR project (Guthrie 1997) and is the first disciplinary journal cluster developed by JSTOR. Future research focusing on other scientific communities could assist is determining the degree to which ecologists’ perceptions are shared by scientists in other communities. 

The ecology case study suggests that rapid transfer, effective transmission, open access, research validation, quality filtering, and archiving are effective functions of the current formal publishing system. Scientists are anticipating that interactivity, interconnection, faster transmission, and broader accessibility will be enhanced functions in network-based publishing systems. Much of the excitement observed focused on the ultimate promise of greater efficiency and effectiveness of communication. Particularly the time saving and integrating effects of network-based communication emerged as core to the success of electronic publishing. 

Implications For the Development Path of Electronic Publishing: Diversity vs. Convergence

It remains to be seen what shape electronic publications will ultimately assume, but my work contributes evidence that different communities of scientists are working with electronic publications in ways that are developing along somewhat divergent lines. For instance, the joint work of Crawford, Hurd, and Weller (1997) described and contrasted electronic publishing developments in the research communities of high-energy physicists, genome researchers, and astrophysicists. Any casual survey of the literature and of the marketplace confirms this diversity, and other researchers have noted and analyzed it (Kling and McKim 1999). Variation in the development of electronic publishing systems by discipline should not be surprising, since work by Griffith and others has documented variations in the print-based communication system that correspond to the needs and structure of the discipline served (Garvey, Lin, and Nelson 1970; Garvey, Tomita, and Woolf 1974; Hagstrom 1970). For instance, some fields have historically relied more heavily on preprint distribution than others (Piternick 1989). 

Earlier research has suggested that electronic journals—and even more narrowly, electronic science journals—do not share a consistent feature set (Hahn and Schoch 1997). In fact, as print-on-paper journals present a somewhat diverse array of content and presentation styles, in the world of electronic publications, there is even less consistency—and perhaps less need of consistency— in the rules of content, form, and feature. While it may be that over time there is convergence among the early forms of electronic journals, it is also possible that different forms reflect different needs in the communities being served and that flexibility will remain a hallmark of the genre. 

In presenting their communicative practice model of scholarly publishing, Kling and McKim emphasize that communicative practice varies between research communities and can result in the development of scholarly publishing systems that vary in substantive ways (Kling and McKim 1999). They suggest that any publishing system must satisfy the criteria of publicity, access, and trustworthiness. (Accessibility also emerged from the ecology case study as an important facet of the electronic publishing system and trustworthiness issues of peer review and quality control were likewise emphasized.) If scientific communities are recognized to have different needs, then electronic publishing systems may share many common features and interconnections, but will work most effectively when grounded in the needs of the community of interest. Also future models of publishing will need to recognize their grounding in particular communities. If disciplinary variations in communicative practice continue to be the norm, the result will be a continuing diversity of electronic publishing systems. 

Other analysts of electronic publications or advocates for the development of electronic publishing systems present a very different vision of electronic publishing, in which a single, universal publishing system develops to serve the needs the entire scientific, technical, medical complex of our society. Often early experiments, particularly those of the physics community, have been seen as pointing the direction in which all scientific communities will eventually go (Ginsparg 1997; Judson 1994; Taubes 1996). This vision may be informed by an over-generalized model of the current, paper-based system. If all scientific communities have the same needs, then any community can serve as proxy for any other, and a best design for an electronic publishing system exists. When the best design is discovered, it might be expected to replace all other models. Such thinking obscures the current diversity in scholarly communication systems and, more dangerously, may create a tendency to undervalue the diversity of experimentation in electronic publishing and overlook the variation in community needs that underlies some of this diversity among the early electronic publications.

Clearly both the convergent and divergent approaches are themselves over-generalizations—both descriptive and evaluative models are needed, and there is room for further work in the arena of conceptualizing emerging electronic publishing systems. Even if a best design exists, it may not be adopted for cultural or other reasons. In a world of tailored communication systems, many designs may coexist, varying in some ways but sharing significant common features. In fact, it seems likely that, given the drive for open access and integration, publishing systems serving diverse communities, while differing in significant ways, would still share many core functionalities and allow significant integration of community publishing systems. General models will need to either provide enough flexibility to account for variations in communicative practice or focus on a highly abstracted level. The important argument here is that it is better to test for diversity than to assume uniformity, particularly when evidence is discovered suggesting that diversity exists.
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