
      
         	
         
      

   
      
         
         
         
         
      

      
         
         
         
            	
            Scholarly Communications

            	

            
         

         
      

      
         
         
            	
            Scholarly Communications

            	

            
         

         
         
         
            	
            A History from Content as King to 
Content as Kingmaker
            

            	

            	

            
         

         
         
         
            	
            John J. Regazzi

            
         

         
         
         

         
         
         
            	
            ROWMAN & LITTLEFIELD

            	
            Lanham • Boulder • New York • London

            
         

         
         
      

      
         
         
         
         
         
            	
            Published by Rowman & Littlefield

            	
            A wholly owned subsidiary of The Rowman & Littlefield Publishing Group, Inc.

            	
            4501 Forbes Boulevard, Suite 200, Lanham, Maryland 20706

            	
            www.rowman.com

            	

            	
            Unit A, Whitacre Mews, 26-34 Stannary Street, London SE11 4AB

            	

            	
            Copyright © 2015 by Rowman & Littlefield

            	

            	
            All rights reserved. No part of this book may be reproduced in any form or by any electronic or mechanical
               means, including information storage and retrieval systems, without written permission
               from the publisher, except by a reviewer who may quote passages in a review.
            

            	

            	
            British Library Cataloguing in Publication Information Available

            	

            
         

         
         
         
            	
            Library of Congress Cataloging-in-Publication Data

            	

            	
            Regazzi, John J., 1948–

            
         

         
         
         
            	
            Scholarly communications : a history from content as king to content as kingmaker
               / John J. Regazzi.
            

            
         

         
         
         
            	
            pages cm

            
         

         
         
         
            	
            Includes bibliographical references and index.

            	
            ISBN 978-0-8108-9087-9 (cloth : alk. paper) – ISBN 978-0-8108-9088-6 (ebook)  

            
         

         
         
         
            	
            1.  Scholarly publishing. 2.  Scholarly publishing–Economic aspects. 3.  Scholarly
               electronic publishing. 4.  Scholarly periodicals–Publishing. 5.  Communication in
               learning and scholarship. 6.  Communication in learning and scholarship–Technological
               innovations. 7.  Communication in science. 8.  Open access publishing. 9.  Science
               publishing. 10.  Information services industry.  I. Title. 
            

            
         

         
         
         
            	
            Z286.S37R44 2015

            	
            070.5–dc23

            	
            2014040648

            	

            
         

         
         
         
            	
            TM The paper used in this publication meets the minimum requirements of American National
               Standard for Information Sciences Permanence of Paper for Printed Library Materials,
               ANSI/NISO Z39.48-1992.
            

            	

            	
            Printed in the United States of America

            
         

         
         
      

      
         
         
            
            For my sons—John, Tom, and Mike—my treasured past, extraordinary present, and boundless
               future
            

            

            
         

         
      

   
      List of Figures

      
      
      
   
      Preface

      
      
      Consider the kingmakers in our society and throughout history.

      
      They have been long admired, or reviled, for their power and ability to influence
         political elections, coronations, or propelling someone to a formidable position,
         as they remain unrealizable candidates for assuming any of these powers or authorities.
         Prized for their political, social, and strategic skills, kingmakers have been used
         for thousands of years and throughout the history of humankind.
      

      
      The term is perhaps most associated with Richard Neville, the 16th Earl of Warwick,
         who was known as “Warwick the Kingmaker,” during the War of the Roses. Through various
         circumstances of his birth, linage, inheritance, and marriage, Warwick in 1450 emerged
         in the center of English politics and over a period of about ten years was responsible
         for the coronation of not one but two kings of England—Edward IV and Henry VI. These
         efforts earned him the moniker “kingmaker” for later generations and today.
      

      
      The world has had many such “kingmakers,” however, even if they were not called such
         in their lifetimes. India had Chanakya, and legend has it that as a young economics
         professor at the ancient Takshashila University in 300 BC, the then leader of the
         Nanda Empire, King Dhana Nanda, insulted him, and as a result, Chanakya swore to dethrone
         this king and destroy his empire. Chanakya befriends what he believes to be a successor
         to Nanda in the person of Chandragupta Maurya. With the help of only a small group,
         they bring down King Nanda and the entire empire, using their skills of manipulation,
         surreptitiousness, and intimidation. Maurya becomes king, and Chanakya serves as his
         key adviser until his death.
      

      
      King making takes a variety of forms as well. From 456 until his death in 472, Flavius
         Ricimer is said to have ruled the entire Western Roman Empire through a series of
         handpicked puppet emperors. Ricimer was able to maintain his power through his control
         of the military as well as his elaborate though often secretive social network of
         Roman senators. King making and kingmakers are without question forces to be reckoned
         with and noted. A kingmaker, in game theory for example, is a player without adequate
         or required resources to win the game but possesses enough resources to decide which
         player will win. Game theorists often see the kingmaker as far more formidable and
         more powerful than any other player, even the eventual game winner.
      

      
      The story of kingmakers is a story of control, power, partnership, and value creation.
         But their story more likely operates only behind the scenes and always with at least
         one other party. Kingmakers are never kings themselves, as they always lack some basis
         for their own coronation. Their central value lies in the partnerships to power that
         they create and sustain. Their partners, themselves, also lack the credentials or
         resources for power on their own, and only together does the king and kingmaker create
         sustainable power and value.
      

      
      Has scholarly communications and scholarly information become the kingmaker of today,
         or is it still king? That is the central question of this book. Scholarly Communications: A History from Content as King to Content as Kingmaker is aimed at those professionals who manage scholarly communications services and
         valuable content and who are continuing to try to make these services sustainable
         and viable.
      

      
      To be sure, scholarly communications is in transition, both in its form and format
         as well as in economic terms, both as raw data and structured content as well as when
         it is embedded in the electronic processes and services that are continuing to grow
         and expand in size, form, and function.
      

      
      These transformations also drive many of the changes seen in the pricing and selling
         of scholarly content and services, which will be discussed throughout the work: from
         electronic journals to open access business models to professional work flow services.
         Scholarly content is being paired with greater and greater digital functionality,
         and this bundling is creating exciting and innovative scholarly services. However,
         bundling is effective only if it does not cost too much, that is, having too high
         a price for extra items in a bundle that are unwanted—and these innovations and their
         costs are also discussed throughout the work.
      

      
      There was a time, without question, when scholarly communication was king and generating
         that content could itself lead to fame and fortune for a variety of players in the
         scholarly information supply chain. Are we still living in an age where scholarly
         content is king, or does scholarly communications now play the role of kingmaker—able
         to create great value but not alone and only in partnership with other resources?
         The scholarly communications of 100 years ago are certainly different from the scholarly
         communications of today, but perhaps even more important, the scholarly processes
         of today are markedly different from even 10 years ago. Without question, the form
         and value of scholarly content is in a great state of flux. How the scholarly communications
         industry can create and derive value in this new phase is becoming less clear as the
         rules of the market shift.
      

      
      The Internet and the changes in the distribution of human knowledge have vastly altered
         the value of information, as Chris Anderson notes in his book Free:
      

      
         There is only one way to have unlimited shelf space: if that shelf space costs nothing.
            The near-zero “marginal costs” of digital distribution . . . allow us to be indiscriminate
            in what we use it for—no gatekeepers are required to decide if something deserves
            global reach or not. And out of that free-for-all came the miracle of today’s Web,
            the greatest accumulation of human knowledge, experience, and expression the world
            has ever seen. (Anderson, 2009: 3)
         

      

      As we look at the changing landscape of scholarly communications, a compelling challenge
         emerges: while the new digital channels of information distribution have reduced information
         users’ costs to zero or near zero, these same channels have increased the corresponding
         benefits significantly. Scholarly Communications: A History from Content as King to Content as Kingmaker examines how the fundamental value propositions of scholarly content have changed,
         how businesses that are generating and distributing scholarly content need to think
         differently about creating value and profits in the new digital age, and how researchers
         will derive increased value from the new forms of scholarly content, communications,
         and enterprise.
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      Chapter 1

      Scholarly Communications

      
         
         
         The Intersection of Research and Commerce

         
      

      
      Scholarly communication, as both an industry and a flow of scholarship, is at an inflection
         point. Some might say it is in turmoil. As an industry, it is not clear how scholarly
         publishers will address the changes confronting them or if journals will even survive.
         And the current processes of scholars exchanging information are changing significantly
         as modern information technologies drive the form and distribution channels of scholarly
         communication to new and different electronic modes. The scholarly communications
         industry is being confronted by a variety of issues that could profoundly influence
         its business models and overall structure, including open access, institutional repositories,
         copyright issues, archiving, and preserving the scholarship of science. As newer communication
         tools speed up communication and offer the possibility of bypassing journals, authors
         are equally confronted with new trends and choices in such fundamental areas as peer
         review, multiple versions of articles, blogs, websites, and podcasts. In this environment,
         publishers may be transformed, scholars may communicate in new ways, and journals
         may have a different role than in the past, but documents of record are still essential
         to the business.
      

      
      The industry is changing not only from the trends driven by technology and new business
         models but also through increasing government regulation around the globe. Governments
         and not-for-profit granting agencies are increasingly directing that research published
         under their research grant programs be deposited and made freely available after some
         embargo period, usually six months to one year. These deposits can be made in open
         access journals, institutional repositories, as well as the author’s own website,
         among others. The length of embargo periods is a critical element in a buyer’s decision
         to initiate, continue, or cancel a journal subscription. However, in order to meet
         the need for new journals and the increasing demands of scholars as well as readers,
         scholarly content providers, be they be commercial, societies, or other not-for-profit
         institutions, will have to generate a surplus for future investment. Investing in
         such innovations usually requires capital generated from reinvesting profits from
         publishing operations. As the standard industry business models shift, the sources
         of investment will need to change and the level of investment recalibrated.
      

      
      As we will discuss in this chapter and throughout this book, scholarly communications,
         though it has a long history beginning 400 years ago with the Royal Society of London
         publishing its Philosophical Transactions, has an uncertain future. Some of its industry players, particularly content providers,
         perceive clear threats—from institutional repositories, open access, and services
         facilitated by the Internet—while others see huge opportunities. There is clearly
         now some turmoil and turbulence, which need to be better understood if scholarship
         and scholarly communications are to prosper and have a meaningful role in the lives
         of citizens and the fabric of modern society.
      

      
      The Scholarly Communications Process

      
      Scholarly communication has been defined in several ways over the years. One of the
         broadest and most oft-quoted definitions is that by C. L. Borgman, which describes
         scholarly communication as
      

      
         the study of how scholars in any field (e.g. physical, biology, social, and behavioural
            sciences, humanities, technology) use and disseminate information through formal and
            informal channels. The study of scholarly communication includes the growth of scholarly
            information, the relationships among research areas and disciplines, the information
            needs and uses of individual user groups, and the relationships among formal and informal
            methods of communication. (Borgman, 2000: 413)
         

      

      The Association of College and Research Libraries (ACRL) has spent considerable time
         studying the state of scholarly communication and how it is changing the roles of
         both publishers and libraries. ACRL identifies four central elements of scholarly
         communication as
      

      
         the system through which research and other scholarly writings are created, evaluated
            for quality, disseminated to the scholarly community, and preserved for future use.
            The system includes both formal means of communication, such as publication in peer-reviewed
            journals, and informal channels, such as electronic listservs. (ACRL, 2003)
         

      

      These key elements represent a research process that has evolved over hundreds of
         years and leads ultimately to a publication that represents the scientific thinking
         and scholarship at that moment in time and to be preserved for all time. This process
         is summarized as the research cycle (figure 1.1).
      

      
         Research Cycle

         

      

      Each article—each piece of scholarship and research, as represented by the peer-review
         process—may be seen as a piece of evidence in a court of law or as a recorded note
         in fiduciary meetings, much like the minutes of the court case or board meeting. Scholarly
         communication following the four steps noted by the ACRL constitutes the minutes of
         science and as such holds the recording of scientific human knowledge for all time.
      

      
      Although scholarly communication can be seen as a stepwise cycle, the process leading
         to a final output is a highly interactive and social process—not just a cut-and-dried
         publication system. The scholarly output is not the only or perhaps even the main
         characteristic of scholarship. The inherent iterative communication process that led
         to the output that defines the scholarship is equally important to understand (Kling
         and McKim, 1999). A scientist discovers a problem and forms ideas around discovering
         insights and solutions to this problem and typically first informally communicates
         this to colleagues and the relevant scientific community, gaining societal recognition
         for that ownership. The scientific community helps in developing the idea and from
         that iterative process may emerge experimentation and the final output in a formal
         publication for dissemination and consumption to a larger group (Garvey and Griffith,
         1980). Throughout the process, there is an ongoing series of informal communication
         between scientists, and the research cycle diagram must incorporate this element,
         or it is incomplete (figure 1.2).
      

      
         Research Cycle with Informal Communication

         

      

      As far back as 1967, Garvey and Griffith described scientific communication as a social
         system of interactions among scientists, yet they also explored the orderly manner
         in which information flows within a discipline (Garvey and Griffith, 1967). This flow
         characteristic is changing rapidly as web-based communication systems have created
         a less predictable but much more rapid and dynamic knowledge exchange among scientists
         and scientific disciplines. Without question, scholarly communication is fully linked
         and integrated with electronic communication, transforming forever the social process
         as well as the research cycle process from ideation to formal publication (Kling and
         Callahan, 2003). Today, electronic scholarly communication has changed every step
         of the research cycle, including the methods used for collaboration and informal communication,
         research dissemination, publishing, citation networking, and preservation.
      

      
      The Scientific, Technical, and Medical Industry

      
      The scientific, technical, and medical (STM) scholarship, communication, and publishing
         industry is quite distinct from its cousins in the arts, humanities, and social sciences.
         It is also the largest and fastest-growing sector of scholarly communications and
         is considered a separate industry. The global scientific and technical revenues grew
         from $9.480 billion in 2006 to $12,093 billion in 2010, representing a 27.5 percent
         increase. During the same time period, the medical segment grew $6 billion to almost
         $8.2 billion, for a 35.6 percent increase (International Association of Scientific,
         Technical and Medical Publishers, 2013b). Representing revenue growth during a period
         of economic stress, the numbers may have been even larger had there not been a global
         recession. In 2011, the growth continued with the scientific and technical segment
         revenues increasing by 4.3 percent and the medical subsegment by 2.0 percent. The
         2011 market for journals, technical information, books, databases, and medical communications
         was valued at $23.5 billion—$12.8 billion for scientific and technical information
         and $10.7 million for medical. Revenues from 2011 journals were $9.4 billion and from
         books and e-books were $3.8 billion (Ware and Mabe, 2012: 19–20).
      

      
      There is an ongoing shift in the regional share of global revenue. The compound annual
         growth rate (CAGR) for the United States declined 1.0 percent during the period 2005–2010,
         while it increased by 7.1 percent in the Asia-Pacific region. The other region experiencing
         significant growth was South America with an increase of 4.9 percent in CAGR (International
         Association of Scientific, Technical and Medical Publishers, 2013a). In 2011, the
         Chinese market grew by 10 percent but still accounts for only less than 5 percent
         of the global STM market (Ware and Mabe, 2012: 19–20). The low number is somewhat
         deceptive because China is still strengthening its research infrastructure, and substantial
         continued growth is projected. Currently, the United States generates approximately
         52 percent of global STM revenues for all products. Twelve percent comes from the
         Asia-Pacific region; 32 percent from the Europe, Middle East, and Africa region; and
         4 percent from the Americas, excluding the United States, South Africa, and a few
         North African countries.
      

      
      The research and development producers are divided into three primary segments: government,
         academic, and corporate. Scientists who want to publish their work are the authors
         or primary producers. There are approximately 1 million authors publishing annually,
         and about 70 percent of them are academic researchers or scholars. The remaining authors
         are associated with hospitals, corporations, and government institutions. The corporations
         heavily investing in research are typically chemical and pharmaceutical companies
         (Mabe, 2010). In the United States, industry funds approximately two-thirds of research
         and development, but universities are the main producers of basic research, using
         a mix of public and private funding. Federal funding covered 59 percent of basic research
         support, and of that amount, 56 percent was carried out by universities. Since 2006,
         U.S. federal funding for basic research in science and technology has been declining,
         while global support is increasing. This is one of the factors driving the shift in
         global STM revenues. The United States benefits in one way by this shift in that published
         basic research is accessible to all nations and industries. Contributions to the research
         and development knowledge base can be measured by the number of patents and the number
         of publications in peer-reviewed journals.
      

      
      As of August 2012, there were 28,094 active peer-reviewed journals, consisting of
         print and electronic editions (“Current Liblicense Archive,” 2012). Other database
         statistics indicate 27,000 journals in the CrossRef database as of March 2012, 8,200
         science (10,675 total) journals in the Thomson Reuters’ Web of Knowledge, and 18,500
         peer-reviewed journals in Scopus. About 95 percent of the 1.7 to 1.8 million articles
         published annually represent original research (Ware and Mabe, 2012: 22). Most (96
         percent) STM journals are available in electronic and print form, indicating a reluctance
         to abandon historical publishing practices, continued demand from the marketplace
         in certain areas of the world, and concerns about the readability of digital formats.
         The medical publishing and scientific and technical publishing segments were almost
         evenly split in 2011 at approximately 50 percent each. Journal publishing accounted
         for 42 percent of the scientific and technical segment, but electronic products grew
         at the fastest rate at 6.4 percent. Leading STM publishers include Reed Elsevier,
         Springer Science+Business Media, Wolters Kluwer, Pearson, Hearst, and Epocrates (Simba
         Information, 2012).
      

      
      Scholarly Communication as an Industry

      
      Relationship of Scholarly Communication and STM Industry

      
      Basic and applied research is big business, meaning scholarly research is an industry
         operating on a specific though transitioning business model. As an industry, scholarly
         communication has value only if the research is accessible, so scientific information
         generation processes are intricately tied to access and publication structures. Scientists
         are producers and receivers at the same time. They author STM materials but need to
         receive new scientific information quickly and to have access as soon as possible.
         The relationship of scholarly communication and the STM industry is found at the intersection
         of supply and demand for academically sound and quality research articles and the
         commercial market, which is a multi-billion-dollar industry that makes a significant
         contribution to ongoing scientific research but is ultimately interested in turning
         a profit. In their purest academic pursuits, apart from issues of tenure and promotion,
         authors, researchers, and scholars are concerned with scientific content rather than
         its appeal to a commercial publisher. This fuels the debate concerning the quality
         of non-peer-reviewed materials added to open access databases. Peer-reviewed publications
         serve as filters that ensure that content meets rigid quality standards. Publishers
         or secondary producers have an interest in ensuring that commercial products contain
         valid and quality information before dissemination and an interest in making a profit.
         There are two recognized domains in science and technology studies: the sociology
         of scientific knowledge and the institutional sociology of science. The sociology
         of scientific knowledge is concerned with searching, collaborating, writing, citing,
         and publishing. The institutional sociology of science domain is concerned with scholarly
         communication structures, which include bibliometric evaluation, discipline linking,
         productivity, innovation, and attitudinal and behavioral norms (Park, 2008). One of
         the distinguishing features of the scholarly communication industry is the complex
         relationship between research authors, readers, and publishers, clearly seen in the
         “invisible college” concept and likely the basis for the tight-knit image the research
         industry has earned.
      

      
      The invisible college concept rose out of the question, Do scientists communicate
         with each other while completing research, or do they just read each other’s publications?
         Crane’s research led to the discovery that social networks formed among scientists,
         leading to scientific change (Crane, 1972). Highly productive researchers can and
         often do form a central group like a node, and peripheral researchers are linked to
         the node at the informal and formal levels. The original informal communication system
         for STM researchers was composed primarily of a community of colleagues or associations
         established at conferences or lectures. Now informal communication includes electronic
         invisible colleges. The node-and-spoke model is the same for the citation networks
         that form in the formal communication process, such as journal articles and their
         references. A journal or journal article subject field is composed of a collection
         of articles and papers, and each member of the collection cites an article in the
         journal or a separately published article at least once. One of the most important
         characteristics of the invisible college—and the node-and-spoke structures that scientists
         are influenced by—is that the social structure can cross disciplines. Citations associated
         with a history journal article on ancient human migration patterns may lead a medical
         researcher down a new path of gene research, through review of further citations as
         well as social and informal interactions with historians.
      

      
      The importance of citation networks and the number of publications a researcher claims
         has implications for the STM industry. The number of times an author is cited may
         influence the researcher’s market value by raising the author’s prestige. There is
         increasing pressure in the STM industry for scholars to produce new scientific knowledge
         leading to increased, diversified funding from public and private sources (Mohrman,
         Ma, and Baker, 2008). Citations are integral to journal sales also. The journal impact
         factor, a metric reflecting frequency of citations of an average article in a journal
         in a certain time period, has a direct bearing on the number of paid library subscriptions
         to a journal. The impact factor is one factor used to judge the importance of individual
         researchers and their research programs. The market value of researchers and academics
         tied to the attention that research publications garner also includes promotions and
         pay raises, tenure, and job opportunities (Walker, 2002).
      

      
      The social context can shape the research content, which subsequently shapes the publishing
         industry. The push to obtain funding has led to funding partnerships between research
         universities and institutes and private corporations. Private funding then drives
         the type of research conducted and the publications ultimately produced. In the United
         States, industry funding for biomedical research flows to pharmaceutical laboratories,
         non-profit and commercial research institutions, and universities. One study reported
         that faculty with industry research relationships published significantly more peer-reviewed
         journal articles than the faculty members without industry funding (Institute of Medicine,
         2009).
      

      
      The social context has also been significantly altered by technology. The emergence
         of the “ollaborator” or virtual research centers enables scholars to work together
         without regard to distance, and they are able to share resources (National Research
         Council, 1993). The ollaborator not only promotes new research approaches but also
         has propelled interdisciplinary scholarly communication. Scientists join collaborative
         efforts for their scientific value, but in some cases they also bring individual goals
         (Sonnenwald, 2007). Ease of collaboration can often make it simpler for junior scientists,
         for example, to achieve personal goals, such as tenure or a promotion, because of
         the opportunity to coauthor research publications.
      

      
      Members of the social network can play different roles. A scholar can produce, read,
         or review research. Therefore, scholarly communication involves a number of steps
         in the research and publication process that require scholars to wear different hats.
         Scholars complete the research; carry out the peer reviews of outputs; purchase research
         materials; work with editors and publishers to produce final, edited products; and
         often produce grey literature. In many cases, the research institutions or facilities
         where the researchers work will purchase the scientific publications that contain
         articles the institutions funded in the first place (Comba and Bignocchi, 2005).
      

      
      Along with social networks and media, “grey literature” is mentioned because it is
         playing an increasing role in the scholarly process. It is defined in different ways,
         but generally it is produced by government, academics, business, and industries, in
         both print and electronic forms, and is not controlled by commercial publishing interests.
         It can be protected by intellectual property rights (Carr, 2014). Once difficult to
         locate except at special collection libraries and institutional repositories, it is
         now much more accessible due to the Internet. Grey literature includes government
         research and reports, prepublication research papers, non-profit reports, preliminary
         research results, project websites, data archives, filed notes, observations, and
         so on. It can be mentioned in peer-reviewed journals, giving it integrity and a confirmed
         source. It does not stand alone, but grey literature does make significant contributions
         to the STM industry.
      

      
         Scholarly Communication Research

         

      

      Having reviewed the scholarly communication and research process, let’s turn our attention
         to the publishing industry itself in terms of the scope and type of publications and
         services offered around scholarly communications.
      

      
      Accessing Publications

      
      As previously described, a central aspect of the STM industry is the communication
         of research findings. Primary literature, such as journal articles and monographs,
         form the heart of scientific, technical, and medical research work made available
         for open and public scrutiny. Though there are informal communication structures,
         documentation of which is not consistently available, and published grey literature,
         it is the formal peer-reviewed and published scholarly materials that document claims
         to new knowledge—our scientific minutes. Knowing the sources of publications is naturally
         essential to locating the materials.
      

      
      Articles in scholarly journals are not necessarily peered reviewed, though the terms
         are often used interchangeably. A scholarly article is an original research article
         written by experts in a particular discipline. Most scholarly journals publish peer-reviewed
         articles, but not all. Some scholarly journals may publish a combination of peer-reviewed
         and non-peer-reviewed articles. In many cases, the scholarly or academic journal will
         print peer-reviewed articles and scholarly reviews.
      

      
      There are three main sources of scholarly publications: primary, database providers,
         and aggregators and distribution search services.
      

      
      Primary Sources

      
      The primary sources of science, technology, and medicine STM publications are the
         commercial and scholarly publishers. Journals and peer-reviewed conference papers
         issued in printed or electronic form by commercial publishers can be divided into
         two large groups: 1) journals included in indexed databases and 2) journals that are
         not yet indexed, which are usually recently formed journals. The publishers collect
         the articles from authors, manage the editing process, package the articles, and disseminate
         them to end users. The primary users are the same scholars writing the research, and
         their primary means of access to the published information are the publishers themselves
         and university and research libraries that purchase access to the journals for secondary
         access by faculty and students. The top ten publishers accounted for approximately
         45 percent of academic journal revenues in 2006, but only three publishers account
         for approximately 40 percent of all journal articles published for profit—Reed Elsevier,
         Wiley-Blackwell, and Springer. The remaining for-profit journals and journal articles
         are published by over 2,000 smaller publishers (Morgan Stanley, 2002; Van Orsdel and
         Born, 2007). Major professional society publishers include the American Chemical Society,
         the Institute of Electrical and Electronic Engineers, and the Institute of Physics,
         to name a few.
      

      
      An analysis of the Thomson-Reuters Journal Citation database calculated the following
         breakdown by type of publisher: 64 percent commercial publishers, 30 percent society
         publishers, 4 percent university publishers, and 2 percent other publishers. The not-for-profit
         publishers are typically scholarly and professional associations (Ware and Mabe, 2012:
         33). University presses, representing still another class of scholarly publishers,
         are sometimes partially subsidized by research universities and even the authors themselves.
         Scientific publications are usually in the form of scholarly monographs or journals.
         The American Association of University Presses has ninety-two U.S. and Canadian members
         that publish over 11,000 books and 700 learned journals annually (Givler, 2002). The
         very large presses, such as those at Harvard, Chicago, Oxford, and Cambridge universities
         and some of the U.S. state-funded universities, achieve profitability by selling a
         large variety of printed material that includes peer-reviewed monographs, materials
         of local interest, trade publications, and textbooks. A number of university presses
         have seen cutbacks in university funding over the past few years for scholarly publishing
         and are trying to stay in operation by expanding publication of products that are
         more profitable in print and electronic forms.
      

      
      Database Providers

      
      Finding the right peer-reviewed articles for research purposes can obviously be a
         complex process, given the thousands of journals and millions of articles published
         annually. To simplify the search process, commercial and university publishers have
         developed bibliographic databases containing both peer-reviewed and non-peer-reviewed
         journals and journal articles, conference papers, essays, reviews, and other STM materials.
         A bibliographic database enables users to search for materials based on information,
         such as author name, number of cited references, subject
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