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Introduction: definition of Peer Review
Peer review is a process for the evaluation of papers before their publication; it is the review carried out by scholars who are peers to the author, meaning that they are ‘experts/specialists with same experience’
, ‘who control/prevent rules being broken’
. More to the point, it is 'an organized procedure carried out by a select committee of professionals in evaluating the performance of other professionals in meeting the standards of their specialty.'
 Within scientific communication, quality control and certification (QC/C) have been met by peer review for more than 300 years.

To this day, the peculiarity of the process is to be found in its enclosure (i.e. secrecy), determined by the anonymity of the peers involved, whose identity is unknown to the author. Partners must follow a good scientific practice in order to grant the ethics of the whole process. Unfortunately, this is not always the case.

The background has recently changed, however, and it has put peer review evaluation to question. Technological innovation has introduced new tools (the networks, the Internet) that are weighing on the organizational aspect. Besides, the evolution of the publishing market and of the scientific communication is crucial with its growing pressure to publish (‘to publish or to perish’) that has triggered the problems of evaluation, such as bias, conflict of interest, plagiarism, fraud, mistakes etc. The growing costs of serials over the last 40 years have had an effect on the economic models of scientific publishing, favouring the study of new solutions and ways of publishing, such as open access journals and open archives.
The pros and cons of the evaluation based upon peer reviewing are fully represented in the literature of the past 30 years, where studies are divided between the evident advantages of an evaluation made by peers and the shame of the deceitful procedures that undermine it.

The context of transformation

The scientific community is now aware that the system of article evaluation based upon peer review cannot be the same as in the past 300 years and must now evolve to survive in the new context. Nevertheless, the very survival of peer review should not be taken for granted: a rich stream in literature challenges it and the crisis of peer review  initiated – in the late Eighties – the scientific research on peer review that, after more than 15 years, has produced results which are unanimously shared and state that peer review is vital for scientific communication
 and that it improves the quality and readability of articles.
 
Following the changes in context, peer review has gone through a substantial process of revision and transformation, the outcome of which can already observed.
The most promising solution seems to be the open peer review, to which a number of journals have recently turned to. In this case, contrasting with traditional peer review, authors and referees are aware of their respective identities.

In the past 15 years, technological innovation has made available, in addition to telecommunication networks, a new generation of software that develops Computer Supported Cooperative Work. Virtual rooms were born where online net-working is possible for the evaluation and publication of the papers.
 All these aspects contribute to the rise  of a new pattern of peer review that could meet the demands of the economic pressure of  open access and the comparison with commercial serials.
A new model of evaluation was born, the online open peer review, substantially different from traditional peer review. It is an evaluation process that makes possible what traditional peer review denied, that is the open dialogue among author, referees, editor and readers. This could indeed set peer review free from the hindrances of the past.

The online open peer review

Although Stevan Harnad says that peer review is irrespective of the medium that is used, some aspects of the process are influenced by the technological instrument and by an increased use of  telecommunication and hypertext. This approach, along with open peer review, tends to develop  strong interactivity and entails  a deep transformation in the reviewing pattern, to the point of creating a new one – the online/electronic open peer review – where the essential element is the openness of the process that is entirely carried out online. The most important characteristics are the following:
1. Direct dialogue among all the participants of the traditional model, particularly between authors and referees without the intermediation of the editor;
2. The arrival of a new category of participants, i.e.  the readers;
3. The use of a software that creates and manages the technological environment and co-operation among various partners online (CSCW);

4. The inclusion of  a post-publication area in the evaluation, that becomes wider and  more comprehensive;

5. The actual connection of peer review with the text of the paper in its various states and the comments of the participants in the evaluation process,  through a series of crossed links (often to external resources).

The rationale behind this pattern is that of exploiting and enhancing the interactive aspect on which the new tool is based and, on the other hand, of developing an environment where open peer review processes become the core of the journal activity.
 The model is depicted on tables 3 and 4: the difference should be noted with the models on tables 1 and 2.
Indeed, it sounds like a revolution, although we still have very few instances of application. An overview follows, with an exam of the cases where open peer review is the corner-stone of the publication process.
1) JIME 
The explicit aim of  the Journal of Interactive Media in Education (JIME) is the reconsideration of the whole process of peer review, in order to make the debate possible of authors, referees and editor that traditional peer review only allowed through a third party.
 The process is designed within a technological environment called Computer Supported Collaborative Argumentation (CSCA) that creates and manages the organization and the context of the work.
 The model devised by JIME – perhaps the most comprehensive so far- establishes that once the paper is evaluated by the referees  with CSCA, software it is then made available to the reading public with all the referees’ material. The debate can start among author, referees, editor and readers. The author can revise his work by including the relevant changes and the editor publishes online the peer commentaries together with the final version of the article. The most interesting feature is that, even when the definitive version of the paper is published, the online debate can go on . The software allows a post-publication evaluation with citation analysis, web-logs, etc.
 With traditional peer review, the debate would only begin when the printed version is circulated, after one year or more from submitting the paper.

 It should also be noted that all that is produced during the process is permanently linked to the published articles with a series of hyperlink. The same material would be lost with traditional prints.

The system devised by JIME is widely considered as reaching the ‘gold standard’ but it should also be considered that the journal publishes about a dozen articles per year and the number could limit the diffusion of the system and the advantages of a wide circulation of the research results.

2) ESPERE
ESPERE (Electronic Submission and Peer Review) has devised a method similar to JIME’s but in a different, totally independent context since it was not born within a single journal for its use. ESPERE has created an organizational and co-operative online environment. The project was born in the UK in 1996 with the financial support of  E-Lib (Electronic Libraries Programme). Although the pattern is similar to JIME’s, ESPERE’s approach is mainly commercial: the software is sold to journals and scientific societies that are willing to adopt an electronic peer review system, be it open or not. The emphasis is not so much on the philosophy of the project and its ‘open-mind’ but on the immediate  advantages that derive from the use of networks in scientific publishing. Since 1999, the system has been adopted by a series of journals of scientific societies, notably the Royal Society and titles such as Proceedings: Biological Sciences A, Proceedings: Biological Sciences B e Interface.
 Recently , also the Society for Endocrinology - with the Journal of Endocrinology, the Journal of  Molecular Endocrinology and  Endocrine Related Cancer-, has adopted ESPERE.

3) MJA
The Medical Journal of Australia (MJA) carried out an experiment of electronic open peer review with an advanced research protocol; unfortunately, the experiment stopped even if it was making some interesting progress
.
In the project, the various steps of the evaluation process were also  submitted to a  panel  made of six advisors (some  renowned specialists and a sample of readers) who had specific tasks that included the monitoring of the process performances. After the first evaluation, the paper was made available on the Internet and, after a month-long public discussion, definitively printed. Although authors and referees were quite enthusiast, the editor had to stop the experiment after a few months: the organizational and technological effort was unbearable for a journal like MJA that, in the late Nineties (1998), was very much depending on manual procedures and traditional printing. What was missing was an adequate technological environment, a computer supported cooperative work software, that would sustain the new procedures for peer review; understandably, problems grew enormously.

Although it was abruptly stopped, the MJA experiment gave a series of good results. During a lifespan of just 15 months, MJA could publish 57 articles and a reduction of the time-lag was witnessed: the average for electronic open peer review went down to 2 ½ months approximately. However, the most interesting feature is to be found in the attention paid to readers’ participation, observed  through the web-log. The number of accesses is high (average of 50 per article, approximately), whereas comments are few: only one reader out of 55 sends an evaluative e-mail about a given article. Perhaps it is the case of a reading public who is not yet quite ready for the chances offered by the Internet. The analysis also shows that a certain number of authors refused  to take part to the experiment, claiming that the risk of strong criticism in controversial articles was high. In some cases the Internet is exceedingly public and not everyone is prepared for that. Obviously, only a very fair procedure can make an author accept an ‘open’ evaluation, that must be carried out according  to the highest professional and ethical  standards and respecting the netiquette. The authors will benefit from prompt publication procedures, from a wide and relevant feedback that entails a higher quality of the publication and a wider dissemination of the outcomes of their research.
 The experience of MJA seems to confirm the view that online peer review might detect mistakes and deter frauds.
4) BIOMED CENTRAL
BioMed Central (BMC) is a an independent commercial publisher who publishes about a hundred online journals in the field of medicine and biology. The articles are strictly peer reviewed and the access is free; the author must pay a modest fee as a subsidy for publishing costs (authors from developing countries are exempt).
The project of BMC has paid particular attention to peer review and important technological investments help toward the implementation of the electronic management of the process in order to save on time and costs. The software for the submission of papers is purposely studied to make the publishing easier and quicker: just 53 days –on average- are needed to publish an article. The decision to publish is based upon the value of the work and not on its positive results and thus  BioMed Central underlines its effort to keep publication bias under control. Contrary to the majority of open access journals, a number of BMC titles are already quoted in terms of Impact Factor (IF) and scoring high.
The review for BMC journals follows the pattern of online peer review and includes comments and author’s replies that are published on the webpage along with the article and the original draft.
 Two referees are involved in the process and –when necessary- a statistician. The referees – who must declare any possible conflict of interests – are paid for their work.
5) Psycholoquy
“Psycholoquy”, edited by Stevan Harnad, establishes that published papers must be permanently peer-review and re-written accordingly.

6) HLO
“Health Library Online” (HLO) is open access e-journal with peer review at its core.
 According to the evaluation process, papers are made available on the Internet through a web area and are sent to a series of mailing lists. Readers’ comments are sent to the authors who then rewrite the article taking remarks into account. The paper is then published with links to the revisions and to the original draft. HLO uses Wiki web technology, an open source software that generates collaborative computer assisted environments: they are very flexible and do not need any specific training for use. Wiki technology for peer review makes it possible for reviewers to generate  web pages quickly and precisely and allows immediate online publishing of their comments.

7) BMJ
The British medical Journal (BMJ) has been operating open peer review since 1999; in addition, the project takes into account the results of scientific research on peer review. A purpose made tool was introduced to measure the quality of the evaluations and a few random clinical trials were carried out, essential in fine-tuning the scientific research on peer review over the past 5 years. The studies show that the referee’s known identity does not influence the quality of the revisions negatively, thus negating the age-long idea –never demonstrated- that evaluation benefits from anonymity.
 
 Online open peer review and open access journals
Our survey  suggests that online peer review can successfully match an open access pattern. The questions are: why should it work? What are the requirements of an open access journal when evaluating the articles? Do the characteristics of open peer review meet these requirements?
Open access journals are still finding their way on the market and in scientific communication; even if they are rapidly growing, only a few titles are indexed in data bases, just a few are awarded an Impact Factor value by ISI  that can be branded and the majority still cannot draw very many authors, particularly the best-known.
Peer review could be one the key points of open access journals if it became competitive  in comparison with the traditional pattern used by commercial producers.

A ‘competitive’ peer review should be:
1. transparent, reliable, impartial, fair
2. in a position to visibly improve the quality and readability of evaluated articles
3. quick and well-timed

4. financially sustainable, at the very  least for the authors or their institutes when they meet publishing costs personally.
Online open peer review widens the visibility and  dissemination of the research by using the Internet. The open process makes the evaluation transparent and orientated towards impartiality. The wide dissemination emphasizes the ethical and qualitative aspects of the system and - being so open - makes transparency a necessity and impartiality a must. Also, it seems to be the safeguard against bias, conflict of interests, poor scientific behaviour etc.
Another advantage of the new model is the reduction of the time needed for evaluation, with a snowball effect on the whole publishing process. Online peer review seems to improve both the quality of the process and of the result: we could see that the rich feedback that authors receive with online open peer review improves the quality of the papers, whereas the secrecy of the closed pattern does not give the same opportunity. There are no studies so far about the actual economic advantage and therefore we have no idea about the cost of the whole process or the new workloads –for instance- for the publishers’ staff. New studies and data are needed to monitor not only the effectiveness but also the efficiency. 
If  the union between open access and online peer review seems to be beneficial to both, it is clear that such a synergy would have an influence on the system of scientific communication. Here are a few possible scenarios.
With online open peer review, the article is no longer a unique item, cast in print once for all as it was in the past centuries. The article becomes the sum of various versions linked to one another with hyperlinks that integrate materials from different sources, such as the referees’ reports, readers’ comments, authors’ replies, various versions of the paper according to the state of the publication, peers’ comments, pre and post-publication evaluations, linked quotations etc. (Also, some authors leave their papers – or following versions with minor changes for copyright reasons -on open repositories and/or on their websites). Against this variety of material, the peer reviewed version – i.e. the one officially certified and published in an expensive and authoritative journal – loses the importance that it used to enjoy in the world of print journals. It is used for bibliographic citations, but its content is drawn from other sources, increasingly ‘open’ and often free. Online research tools must evolve in order to match this change in the format of documents, in order to retrieve them quickly and precisely, whatever their kind and source
 . The ‘new’ articles will change the readers’ behaviour: the public must know how to search and choose the most appropriate version whatever their kind and source. We must confess our doubts: it is difficult to imagine a clinician comparing and evaluating the various versions of the same paper, related documents, links etc. This approach is closer to the activity of a researcher, who does not have to solve a clinical case on the spot. The clear indication of the certified peer reviewed version is highly recommended, in order to distinguish it from all other versions in a clinical/medical environment.
We can say that the open access model improves the quality and quantity of dissemination in research and that online peer review starts this process before the publication of the article. We believe that it is a beneficial effect and that it could facilitate the progressive application of evaluation criteria different from the IF-ISI pattern, with all its problems. We trust that web-logs and downloadings will be considered as indicators for use, comparable with citation analysis.
Conclusions
Needless to say that librarians and a part of the scientific community are looking forward to the success of the open access movement and trust that it will ease the problems of scientific communication and of the information world market. Open access journals need to make a name for themselves and a wholly online open evaluation process would help. Online open peer review is quick, fair and transparent; it is therefore less prone to suffer from scientific misconduct as in the traditional peer review system. 
The open dialogue among partners makes it possible to spot mistakes while increasing the quality and readability of the papers. In this way, scientific communication may be better protected from cases of misconduct as they can be found in traditional peer review.

With online peer review, the evaluation process has reached the peak of its transformation without having to get rid of all the features of the present evaluation system, that still shows some interesting aspects. Online peer review could indeed be considered  as the most adequate evaluation strategy in the panorama of free access publishing.
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