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I. Introduction

The 1990s were interesting years for anyone involved in the scholarly communication business. Although electronic journals had been feasible for decades, the development and widespread adoption of the World Wide Web accelerated the appearance of both new all-electronic journals and electronic counterparts of existing print journals. By the mid-1990s, the Web was emerging as a key communications technology and the development of electronic publishing systems seemed not just a possibility but a certainty. By 1997, a quarter of the journals in Science Citation Index were available online (Branin and Case 1998). By early 2000, there were already several thousand scientific journals available in electronic form. 

Despite the seeming inevitability of substantial electronic developments and enhancements in scholarly publishing, most electronic publications were so new that little was known about how they might be developed to attract both content and readership. There was much prophesy and some experimentation, along with much speculation regarding the ultimate effects of the widespread use of electronic distribution of scholarly research, and many attempts to advocate for various possible scenarios. However, there had been little formal study beyond the framework of development projects, and very little was truly known about the success of existing electronic publications. It was in this environment that I developed the study I report here. 

The Context: Transition from Print-based to Electronic Publishing

The present transition from print to online distribution is occurring within a scientific communication system that is currently under considerable strain, due to the concurrent increase in the volume of scholarly output and the cost of journal subscriptions. Scholars have responded by reducing personal subscriptions and increasing their readings of library subscriptions (Tenopir and King 1997; Tenopir and King 2000). Libraries have responded by subscribing to fewer journals and increasing reliance on interlibrary loans (Carr et al. 1997). More recently, the library community and academia have also begun to acknowledge the key role of scientists as the producers of the content and consumers of the published products in the development of the current publication system (ARL et al. 1998; Bachrach, Burleigh, and Krassivine 1998; Branin and Case 1998). Increasingly, the scholarly community has recognized that the crisis in scholarly publishing is not merely a library problem, but rather a problem for the scientific community as a whole. 

Against this backdrop of crisis in the print-based communication system, electronic journals not only offer more cost-efficient ways of distributing scholarly research but also promise new and more effective ways of distributing the results of scholarly research and increasing the rate of advance of the scientific enterprise. Even before the advent of the World Wide Web, the potential of electronic publishing became evident (Borman 1993) and experiments were developed to test a range of mechanisms for creating and distributing digital publications. The journal Psycoloquy (Harnad 1990), the Online Journal of Current Clinical Trials, started in 1992 (Keyhani 1993), Elsevier’s TULIP Project (Borghuis et al. 1996), and other projects showed that developing effective technologies for creating and distributing digital publications posed many unforeseen challenges. These challenges were not limited to the development of the technology but also arose from the current organization of the distribution process for print publications and from the culture of scholarly communication. Despite the challenges illuminated by the early projects, they succeeded in making the potential benefits of electronic publishing more tangible to publishers, libraries, and scholars.

Currently, a second round of electronic journal development is utilizing Web-based publication models. Many scientific publishers are creating Web-based versions of existing print titles, such as Elsevier’s Science Direct product and the perhaps even more innovative PEAK project (Bonn et al. 1999; Haar 2000; Lougee 2000; MacKie-Mason et al. 1999). The American Physical Society has developed a publishing process that is electronic from manuscript submission through publication and archiving (Langer 2000). The APS publishing program goes further with the production of virtual journals that collect articles of interest to a specialized audience from a wide range of interdisciplinary literature. The American Chemical Society is promoting an electronic publishing service called publishing ASAP where articles are made available “as soon as publishable.” SPARC (ARL’s Scholarly Publishing and Academic Resources Coalition) is collaborating with several partners to create BioOne, a collection of journals focussing on whole-organism biology (Alexander and Goodyear 2000; Buckholtz 1999; Machovec 2000; Michalak 2000). These are just a few examples of the directions being explored at the moment. 

In an environment of dissatisfaction with traditional scholarly publishing systems, overlaid with excitement about the potential of proliferating electronic publishing systems, the development of electronic publications emerges as an area rich in objects of research. 

Developing a Study of Electronic Content

At the time this study was initiated in late 1997, electronic journals were still largely experimental. Careful study of the literature of electronic publishing suggested that while various aspects of product development and usability were attracting interest, little attention was being given to the content development aspect of publishing—how the authors of the manuscripts and the editors who select and solicit material were viewing electronic publishing. Much had been written by publishers and librarians representing the views of their interest groups, but very little was known of the views of scientists actively involved in the publishing system, who produce and consume the content of the publishing system. This was and still is an important gap. Yet one of the striking lessons of the Web’s development has been the emerging understanding that content is the engine of the system, and that authors are the key drivers in the development of electronic publishing (Tenopir 1995). I chose to focus my research on the content controllers and their perceptions and decisions.

I wanted to develop a study that drew upon existing conceptual frameworks. However, well-developed frameworks for understanding electronic publishing were not available, although several related frameworks, such as scholarly communication studies of pre-network print-based and informal communications and analyses of the sociology of science, suggested some starting points. The lack of well-developed frameworks for understanding electronic publishing and my desire to focus on rather poorly understood constituencies suggested that a case study approach could provide a valuable contribution to an understanding of the development of electronic publishing within a scholarly research community. Aside from the paucity of conceptual frameworks, a statistical approach requiring study of large numbers of comparable journals with correspondingly large cohorts of editors, publishers, and contributing authors, was simply not possible because such numbers of journals did not exist at the time. Also, because e-journals were just beginning to establish themselves, there were no established conventions to which journals conformed. 

A case study approach based within a single scientific community is appropriate because electronic publications are frequently developed within a research community to meet particular needs perceived by that community. Different communities clearly have different interests in developing particular features of electronic publications, as evidenced by the wide degree of variation in the form of electronic journals, and some research communities have a longer history than others. For example, the physics community has long been experimenting with various systems for distributing both reviewed and unreviewed research reports (Hurd 1996; Piternick 1989) and has several electronic-only journals (Singleton 1997; Wheary and Schutz 1997). Physics has become famous for the development of an extensive electronic preprint distribution system (Ginsparg 1994; Taubes 1996a; Taubes 1996b). 

In contrast, the biomedical community is just beginning to experiment with preprint systems such as PubMed Central (Varmus 1999), and in fact the proposed development of the system has been highly controversial within the community (Axler Turner 2000; Blumenstyk and Kiernan 1999; Caelleigh 2000; Delamothe 1999; Wadman 1999). The biomedical community has not been notably influential in leading the way in developing electronic-only journals, despite their early experimentation with the Online Journal of Current Clinical Trials. Instead, the community is mainly served by a variety of electronic titles tied closely to their print equivalents. In between these extremes, most science disciplines might have one, or at best a handful, of innovating e-journal developers.

Finding the Right Case Study

In this environment, it made sense to look for a field where there were two new journals on quite similar subject areas, one electronic only, and the other publishing print and electronic versions simultaneously. Such a situation would allow me to address several concerns. First, I wanted to ground my research in the understanding of a single research community. Previous researchers had documented variations in communication patterns between research communities (Cronin 1982; Garvey, Lin, and Nelson 1970). I believed that such variations were likely to persist in the development of electronic communication systems. Subsequent to my study, other work has documented that different research communities do indeed have different communication patterns and that these can be expected to influence the development of electronic publishing systems (Kling and McKim 1999). 

Secondly, I wanted to focus the study on new journals. Since electronic-only journals in the late twentieth century would necessarily also be new journals, it did not seem fair to compare them to established print journals, even if these had electronic formats. Authors’ journal selection decisions, for example, would reflect both a choice between an e-journal and a print one, on the one hand, and between a new journal and an established one, on the other. Other researchers had encountered and documented some of the problems of comparing new e-journals with e-versions of established print journals when developing bibliometric studies (Harter 1996; Harter 1998). It will probably be a long time before any electronic journals can be compared to established print journals on an even footing. 

Thirdly, despite the problems of comparing print and electronic journals, it was appealing to study a situation where I would to be able to compare a fully electronic journal with one that was published in both print and electronic forms. By working with two journals that were started at about the same time, the problem of comparing new and established journals would not arise.

Electronic Ecology: Journals E and P

It was serendipitous that I was able to identify a research community that provided the case study I was looking for, one that seemed in many ways an ideal natural experiment. In early 1998, the ecology community had two new peer-reviewed journals in quite similar subject areas, one a print journal with an electronic counterpart and one an electronic-only journal. The journals appeared to be covering similar subject areas and thus serving a coherent portion of the research community, a subdiscipline of sorts, an assumption I eventually validated in the course of the project. 

The electronic-only journal is referred to here as Journal E. It is published by a professional society on a non-profit basis. The society also published several other more established print journals. The journal publishing both print and electronic forms simultaneously is called Journal P. It is published by a commercial publisher that publishes many other scientific journals for a range of disciplines. At the time of my study, I was able to identify and interview authors of articles in the first several issues of the two journals within at least twelve months of publication and usually much sooner. 

There were several reasons why the unusual natural experiment provided by Journal P and Journal E was so attractive a subject for a case study. While most journals available in electronic form in 1998 were also available in print, the ultimate objects of interest for my study were “pure” electronic journals, that is, those without print counterparts. Of necessity, such electronic journals must be new journals, since the format is novel. Therefore part of the appeal of the system in ecology was that new journals were available for study. But there are also problems inherent in any new venture, even if it is developed in a conventional format. Some new journals are unsuccessful even when developed with established technologies. New print journals require years to become established and may never achieve more than a very modest readership. As a result, it is almost impossible to disentangle the problems of being a new journal from the problems of being an electronic journal, when by definition, an electronic journal must be a new journal. 

Therefore it was very significant that the ecology community offered an opportunity to investigate two similar journals during their startup period, one of which (Journal P) existed primarily in the conventional medium of print journal publishing. This situation allowed the exploration of questions such as the value authors placed on electronic distribution and concerns raised by the creation of an electronic publication. Journal P provided an unusually appropriate point of comparison for Journal E. It served the same community and started electronic publication at the same time (i.e., under similar conditions), but also had a print version and thus acted in many ways as a sort of control.

Scope of Study

The research project reported here captures what was happening at a particular point in time: the spring of 1998. It does not rely on retrospective interpretation of events relating to the development of electronic journals. An early pilot study of the Online Journal of Current Clinical Trials demonstrated the difficulties of investigating electronic journal development that had occurred several years in the past, in particular, prior to the widespread adoption of the Web. The report of the TULIP project also highlighted the difficulties of applying research results from a pre-Web distribution environment to the current environment, where it seems inevitable that any successful electronic journal development will rely heavily on the Web (Borghuis et al. 1996). Therefore I focussed on collecting views of current experience only.

Emphasis on Authors and Editors

The consistent emphasis of the study was on authors and editors. But if the goal of research is to understand the significance of electronic publishing, why not focus first on the readers of electronic publishing? I saw authors and editors as the key sources in understanding perceptions and decisions related to electronic publishing, especially during an investigation of formative development. Griffith argued cogently that one of the key findings of his APA-funded research into the scientific communication process was that journal article authors are the key drivers of the communication process (Griffith 1989). Tenopir also emphasized the importance of authors in the development of electronic publishing (Tenopir 1995). Together, authors and editors control the content of any publication. Without content, electronic publications can offer only attractive facades that fail to support the real work of the scientific community. 

While this decision to focus on authors and editors was in a sense pragmatic, I recognized that readers are also important to the adoption of electronic publishing, and ultimately to the development of an electronic publishing system, and I expanded the study to include a small number of electronic journal readers. Given the formative stages of electronic publishing in 1998, I believe the decision to focus largely on authors and editors was a sound one.

Three Focal Issues

Three initial research questions served as a starting focus to the research project. These three foreshadowing questions illustrate the main concerns of the study.

(1) What is the decision process that authors are using to decide to publish in an electronic journal?

(2) How do social factors influence the author’s decision to publish in an electronic journal?

(3) How do the authors and editors working closely with an electronic journal perceive electronic journals? 

While the three research questions were rooted in the conceptual foundations of the study, the utility of the questions did not depend on the applicability of existing theories to the development of electronic journals. Rather the conceptual foundations of the study served as research traditions that suggested some useful points of inquiry when looking at a new technology, such as electronic publishing. The significance of these research traditions for the project is elaborated in chapter 2.

The first question is based on the recognition that as content controllers, authors are key stakeholders in e-journal development. This research question ties into a key concept from diffusion research: the adoption decision process is a key subprocess in the diffusion of an innovation. For authors, the adoption process might roughly correspond to the decision to publish an article in an electronic journal. In the world of paper publishing, previous scholarly communications research had focused little attention on this journal selection activity. Thus a foreshadowing question was: what does this selection process look like? 

At the same time, I recognized that it is unlikely that an author’s decision to publish in an electronic journal would be based strictly on the advantages or disadvantages of the distribution medium. Science is generally a social enterprise and diffusion theory suggested that decisions to use innovations are influenced by social factors. Also, previous work in both scholarly communication and the sociology of science suggested that the choice of mechanisms to disseminate information is based on a range of variables. Thus, at the outset of the study, it seemed reasonable to expect that social factors played a role in authors’ decision processes. Editors were likely to be one focus of social ties, and others might exist between authors. As a result, it was important to seek information on social structures that were affecting the decision process, to identify their nature and their roles in publishing decisions. My findings on these first two questions are presented in chapter 3.

The third question addressed one facet of the question: what kind of innovation is electronic publishing? The project was not aimed at determining the objective reality of electronic journals or even of a particular electronic journal. Instead, I wanted to explore the perceived nature of the innovation from the viewpoint of at least one influential group—authors and editors within the research community. In this case, the views of the first people to use the innovation were an appropriate focus of study, since these adopters made some kind of commitment to the innovation and had some direct experience with it. These views are presented in chapter 4.

From the outset of the study, there was an expectation that additional findings would emerge through the research process. These emergent findings consist of several themes and a model of the structure of a journal system, presented in chapters 5 and 6. While these findings are not strictly grounded in the initial research questions, they emerged because of the nature of the research methodology used and the purposefully broad intent of the study: to understand electronic journals and electronic publishing from the standpoint of the key participants in the system, scientist authors.

Methodology

Because electronic publishing was so dynamic and electronic publications highly individualistic, a qualitative case study provided an appropriate starting point for developing an understanding of their emergence. A qualitative approach was necessitated by several factors. 

(1) Qualitative methods are well adapted for studying complex, multivariate systems. They can provide a close-up, in-depth look at a system without requiring a lot of advance theory about what is going on within the system. This can be helpful when the system of interest is new and thus poorly understood or if the system is changing rapidly, as in the case of electronic publishing.

(2) Research into electronic journals and their effects on scientific communication was at the earliest stage. Existing electronic journals were not widely used and were quite diverse in the technologies that they incorporated into the publishing process. 

(3) Little formal theory was available. This made it not merely difficult to frame testable hypotheses (other than very broad ones, such as the diffusion paradigm does or does not apply), but probably undesirable. Qualitative investigation can provide rich data that are particularly useful in understanding human perceptions and human behavior. Qualitative approaches also offer a flexibility that is valuable for exploring new areas of research where theoretical frameworks are sparse or non-existent. 

(4) Qualitative research is typically heuristic and inductive, allowing important research questions and answers to emerge throughout the research process, rather than being set at the beginning of the project. Findings from early in the research then shape the ongoing process. While there is a clear starting point for the research process and general research questions are developed, there is the expectation that new questions may emerge and that some aspects of the initial questions may prove uninteresting. This pattern of integrated data gathering, data analysis, and ultimately theory development is particularly attractive in researching a new development such as electronic publishing.

A group of qualitative approaches to research design, data gathering, and data analysis thus provided the basic methodology for the research project. 

While qualitative research does not emphasize formal hypothesis testing, qualitative approaches offer a number of techniques that I used to structure the research project. One source of the study’s structure was provided by the three formative research questions mentioned above. Further structure was provided by the development of the conceptual foundations of the project, grounded in three research traditions that I found most applicable: diffusion theory, studies of scholarly communication, and the sociology of science. Diffusion theory, particularly as it has been conceptualized by Everett Rogers (Rogers 1983; Rogers 1995) suggested to me that it was important to identify key stakeholders and explore how they perceived the innovation of e-journals and electronic publication. Diffusion theory also suggested that I needed to develop an understanding of diffusion as it occurred within a particular community. Previous scholarly communications research provided a needed point of comparison for understanding what I was learning about the development of and use of electronic journals. Sociology of science has emphasized the importance of scientific communication, but also the effects of the scientific reward system on the behavior of scientists. 

 Data Collection

To explore the three initial research questions and other emergent issues, data was gathered mainly from a series of structured interviews with informants selected from the key stakeholder groups. All interviews occurred in the spring and early summer of 1998. The interview questions were developed by an analytical process utilizing a questions/methods matrix as described by Maxwell (1996) and Miles and Huberman (1994). Separate interview protocols were developed for authors and editors. Electronic publishing was the up-front context for all my discussions with my informants, though print publishing practices were inevitably pervasive as contrasts to the electronic discussion.

Twenty-seven informants associated with either Journal P or Journal E provided the main body of interviews. Editors and publishing staff from both journals were interviewed, along with a group of authors from each journal. Author selection was somewhat arbitrary, since I interviewed only authors in North America and only those who were available during the study interval. Some potential informants were out of the country on research leave, for instance. In addition to these informants, whom I had decided to interview at the outset of the study, I later decided to seek out and interview a group of readers of electronic journals as well. 
Editors and Authors

The journal editors and authors of articles published by the two journals ultimately provided the main body of the data collected for the project. These scientists represent key stakeholders in the process of journal development. In total, three of the four main editors of the two journals were interviewed. Journal P has two co-editors. One editor for Journal P was out of the country for the period of the research study, although the editor was contacted via e-mail to determine availability for the interview. Journal E has an editor-in-chief and a managing editor. The managing editor for Journal E played a formative role in journal development and thus was included in the study, along with the editor-in-chief. Journal P’s managing editor functions as support staff with no formative role in Journal P’s development and thus was not included in the study. 

Fifteen authors from the two journals were interviewed, seven from Journal E and eight from Journal P. This number was chosen as a cut-off point after author interviews ceased to yield new categories in the preliminary analysis described below. Authors were identified as issues of the journals were released. Authorship of the journals overlapped with editorial board membership of both journals. One author from Journal P also contributed some comments based on his experience as a reader of Journal E.

Publishing Staff

Publishing staff provided a valuable additional viewpoint. At the end of each interview, all editors and some authors were asked to identify publishing staff members who were particularly involved in the process of developing the journals. As publishing staff were identified, they were included as additional study participants. Three publishing staff were interviewed—two for Journal E and one for Journal P. In addition, one of the author informants for Journal P also had a publisher role for Journal E. The interview protocol for this informant included additional questions regarding the publisher role for Journal E. One of the readers also had a minor publishing role for Journal E, so for this informant also, additional questions regarding the publisher role were included. Thus, while there were three publisher informants, five informants provided information from a publisher’s viewpoint.

While in all cases the interview protocols largely resembled those used for editor interviews, interview protocols were developed for these interviews on an individual basis, depending on the role that emerged for each staff member. This approach was developed because informal discussions with publishing staff working with other electronic journals suggested that these staff play quite variable roles in electronic journal development. This, in fact, proved to be the case. The two journals were completely dissimilar in the organization of their publishing staffs, reflecting the very different natures of the organizations sponsoring the publications. The commercial publisher had only one staff member on whose authority the journal was developed, with other staff providing specialized support functions. In contrast, the association publisher distributed responsibility for the development of Journal E very broadly. Various boards and committees recommended support of the journal at different times in its development and during startup, and subsequent development of the journal itself was handled as a team process. 

Journal Readers

Journal readers are obviously very important to the establishment of any new journal, but this group initially was excluded from the study out of a concern that actual readers might prove impossible to identify. It is well documented that scientists normally do not read journals cover-to-cover but rather browse some journals frequently, looking for articles of interest. It was also unclear what would constitute a reasonable definition of readership with regard to a new journal. With a new journal, regular browsing is a problematic concept, since one or two issues may not suffice to enable a potential reader to judge the ultimate utility of a journal. 

As data from authors and editors accumulated, however, the decision was made to interview a small group of self-identified readers of electronic journals in order to provide an alternate source of information about new electronic journals. E-journal readers were recruited by a message to the listserv list Ecolog-L, which had been identified in earlier interviews as one that was widely read within the research community. Five readers were identified and interviewed for the study. While this is a small group, I interviewed all of the volunteers who read Journal E or Journal P. In addition, one of the authors for Journal P had read Journal E, and several of the Journal E authors were also regular readers of Journal E. Thus, on several occasions, author informants revealed perceptions based on experiences as readers of electronic journals, in addition to perceptions based on their experiences as authors. This should not be surprising, given the nature of scientific publishing, where the same individuals may perform author, reader, reviewer, and even editorial or publisher tasks.

Outside Informants

A small set of contextualizing interviews were also carried out with informants from outside the ecology community who were involved in electronic publishing. These interviews were pursued because contact with other communities helped me to maintain a broader perspective as my involvement with the ecology community grew, and included authors, editors, and publishing staff from other scientific communities. Some of these informants assisted in pilot testing the interview protocols, while others were interviewed as the informants made themselves known to the investigator after hearing about the research project. The five informants in this group represent the fields of chemistry, engineering, and physics and thus provide something of a counterpoint to developments in the ecology community. But these interviews were not key to the research project and played a minor role in the development of the research process.

Data Analysis

Each interview was transcribed and coded. Transcription and initial coding usually occurred within a week of an interview. I developed coding systems using the constant comparative method, in which categories are developed heuristically through repeated analysis of the body of text under consideration (Strauss and Corbin 1990). The text is revisited repeatedly as categories emerge throughout the analysis. Text is typically coded for the categories developed, and these categories become the main focus of analysis. Content can be analyzed from several viewpoints, resulting in different categorizations of the same text. I initially used codes suggested partially by the study’s conceptual foundations, however as the study progressed, the coding structures became increasingly emergent. Grounded theory development typically follows on this type of analysis, and models of process or explanatory theory are developed, based on the content analysis results. In this way, theory is developed that is emergent from the findings of data analysis rather than from the imposition of theory developed externally from outside the research project. Grounded theory can then be compared to theory derived from other sources.

As data collection drew to a close and I began to focus my time more exclusively on data analysis, a number of conceptual displays were created to assist in condensing the data and clarifying my thoughts about emerging theory. Concept maps were used to explore the author decision process (Miles and Huberman 1994). Several matrices were developed and elaborated to assist in this analysis and also in the analysis of electronic publishing features and of social relationships.

Memoing and Other Techniques 

Memoing was another technique I used throughout the research process, particularly to assist in data analysis. In general, my approach to memoing was based closely on the techniques described by Miles and Huberman (1994). I created memos to develop and document various ideas that arose from the process of coding and analyzing my data. Early in the research process, I used memos to assist in developing the research questions and to explore my conceptual foundations for the project. After data collection began, my memos documented and explored concerns about the research design and about data collection. For instance, I wrote a memo on the effects of using telephone as opposed to face-to-face interviews. During the data collection phase of the project, during preliminary data analysis, and later, while performing final data analysis, memoing was used extensively to describe the patterns I saw emerging from my data. To give another example, a memo was developed early in the process discussing the factors that authors and editors manipulated when managing journal selection, the process that authors engage in when choosing a venue for a particular manuscript. This idea was revisited in later memos. 

As data analysis continued, I employed several other techniques to test the degree to which the evidence in the data supported the ideas and explanations being developed. In particular, I made checks for representativeness and sought disconfirming evidence and outliers. In some instances, developing matrices assisted in these processes. Especially when examining informants’ characterizations of electronic publications, the technique of weighting evidence was used. Miles and Huberman discuss all of these techniques as ways to test and confirm findings from qualitative research projects (Miles and Huberman 1994). Checking for representativeness means identifying patterns and then revisiting cases to verify how consistently the cases support the pattern or explanation being developed. Disconfirming evidence is evidence that contradicts emerging interpretations. Outliers are individuals or cases that do not fit into emerging patterns or models. Weighting evidence is technique in which content is evaluated for the intensity and context in which an observation is made. When I was looking at the characterization of electronic publishing, for example, I made note of how long the feature was discussed, whether the informant viewed the feature in a positive or negative light, and how emphatically the speaker argued the advantages or disadvantages of the feature. 

The last method used to check the accuracy of the project findings was a member check: at the end of a study, data and interpretations are shared with selected informants (Guba 1981; Lincoln and Guba 1985). Drafts of an abstract and the findings chapters of a complete report were sent to 12 informants, including authors, editors, and publishing staff. Informants affiliated with both Journal P and Journal E were included. I subsequently learned that two informants were abroad and did not receive the materials. Five interviewees offered responses. All five agreed that the findings were essentially accurate. Three respondents offered minor suggestions that were subsequently incorporated into an initial project report.

Study Outcomes

The research approaches I used to investigate the development of ecology’s new journals were successful both in answering my initial research questions and by yielding emergent insights to the functions of a discipline’s journal system. The qualitative case study approach provided an open systems model of the selection process that authors use in selecting journals. The key role of editors in content recruitment and journal development is another important finding. Considering the meaning of electronic journals from the standpoint of working scientists generated a set of key functionalities that were particularly salient to this group. 

The findings of the study demonstrate the value of rich data-collecting techniques, qualitative approaches to data analysis, and the applications of systems approaches. While the study focuses on a singular natural experiment, the rich understanding yielded by careful study of this experiment suggests that it is not necessary to wait for circumstances favoring the creation of large quantitative data sets to begin understanding the function and implications of e-journals. The openness to emergent findings also proved to be a valuable asset of the research approach. Although the project initially took a broad approach to understanding the social system within which electronic publishing was developing, it was only through the emergent findings that importance of a broad understanding of the publishing system became clear. While these findings were consistent with the goals of the research, they moved beyond the original conceptions of the research questions. Because the research design was flexible, these findings could be incorporated into this study.

For instance, one unexpected finding was an understanding of how individual journal  titles function as entities within a larger disciplinary journal structure. Titles organize content not just by quality but also by audience and genre. This structuring facilitates the integrative function that the journal system provides and, if retained, could increase the opportunities that e-journals provide for enhancing integration. Understanding how a community creates the structure, maintains it, and uses it is an important contribution. Clarifying the role of peer review in organizing the structure of the discipline’s journal system, and how this might present challenges to the development of new communication systems, could be valuable to understanding both how electronic publications can affect the current system and how new electronic systems could be structured. 

Conducting this study at a time when publishing was in a transition between dominant print-based modes and unfolding electronic modes entailed many challenges, but also made the opportunities presented by the natural experiment in the ecology system all the more valuable. The study emphasized electronic publishing, but also revealed a great deal about the nature of print-based publishing. It is quite possible that many of the study’s findings—for instance, those relating to the role of peer review and author’s journal selection decisions—are equally valid for the print publishing system. They emerge here, however, as findings of a study of e-journal publishing.

