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SUMMARY
A committee of the National Research Council’s (NRC’s) Board on Research Data and Information (BRDI) proposes to conduct a study examining grand challenges 
 in scholarly communication. Specifically, the study would be done pursuant to the following statement of tasks:

1. Define the evolving scholarly communication process that is common across all research areas. Identify the opportunities and challenges for the communication of scholarly results—including in particular the value, assessment, and recognition and reward mechanisms—as well as other related functions found important by the study committee.

2. Examine the underpinnings and impacts of these opportunities and challenges, the research areas that are most relevant to these barriers, and the initiatives that are producing innovations band new models and partnerships likely to yield substantial progress in resolving these barriers; 

3. Articulate a set of grand challenge problems for improving scholarly communication, a range of options in addressing them over the next decade, and develop consensus conclusions and recommendations with specific reference to tasks 1-2 above. 

The study will be performed in 18 months and the resulting consensus report will be published in accordance with NRC procedures.

Intellectual Merit of the Proposed Activity
Researchers in various disciplines are dealing with individual important problems of scholarly communication, but there is no framework for placing those challenges into a larger context, particularly in the areas of valuing such communications, assessing their impacts, and rewarding them appropriately. The research community is addressing some of these issues, especially within the narrow confines of various disciplines, although there are many common threads that need to be recognized and exploited for advancing the progress of science. Identifying the challenges and commonalities for scholarly communication will stimulate high-impact research in developing tools and resources to address and solve the problems. The identification of these challenges can also greatly aid in guiding the allocation of resources and increasing the public return on investment. 

Broader Impact of the Proposed Activity
Solving grand challenges in scholarly communication will require specific technological, organizational, management, economic, policy, and legal innovations in order to remove critical barriers to progress in the broader knowledge ecosystem. Because effective scholarly communication implicates so many different areas of research and practice, this study will require drawing upon and integrating expertise from multiple distinct fields, such as computer science, library and information science, information economics, law, and many other areas, the proposed study should be of interest to a broad range of researchers and funders. Including representatives of the government, academic and private sectors will stimulate more public-private partnerships in the future. 
BACKGROUND
The communication of scholars among themselves and with the public has changed greatly over the centuries. Although the objectives of improving the value, dissemination and use of the results of research, the assurance of its accuracy and quality, and other functions of scholarly communication have remained largely the same, the tools for such communication have changed radically.  
In particular, the rapid development and diffusion of digital technologies and global networks over the past two decades or so have resulted in profound social and economic transformations in practically all countries and sectors of human endeavor.  In this context, the magnitude of the changes in scholarly communication that have been made possible by the shift from print to digital technologies and networks cannot be overstated either quantitatively or qualitatively as illustrated by Box 1. 

Box 1: Comparison of some key characteristics of the print dissemination and digitally networked paradigms:

PRINT                                                      GLOBAL DIGITAL NETWORKS

(pre) Industrial Age                                   post-industrial Information Age

fixed                                                          dynamic
static                                                          interactive

rigid                                                           flexible, extensible

physical                                                     “virtual”

local                                                           global

linear                                                          non-linear, asynchronous

limited content and types                           unlimited contents and multimedia

distribution difficult, slow                         easy and immediate dissemination

copying cumbersome, not perfect             copying simple and identical

significant marginal distribution cost        near zero marginal distribution cost

individual/small group authors                  wide range/number of authors/collaborations

single user (or small group)                       multiple, concurrent users

centralized production                               distributed production

slow knowledge diffusion                         accelerated knowledge diffusion

Source: Adapted from Paul F. Uhlir, “The Emerging Role of Open Repositories as a Fundamental Component of the Public Research Infrastructure,” in Open Access: Open Problems, Polimetrica (2006).
In quantitative terms, digital networks vastly out-perform print media. In recent years, the accelerating phenomenon of the expanding production of bits has given rise to the overused, but accurate, label of “Big Data.”  The growth of scholarly literature has accelerated as well. Moreover, many new forms of networked information, such as blogs, wikis, collaboratories and still others constitute emerging scholarly communication practice. 

This deluge of data of all kinds has been accompanied by the instantaneous, concurrent, and global availability at near zero marginal cost of access for each additional user. Such quantitative improvements in the amount of time, geographical extent, and cost make possible, if not yet fully realized, the universal availability of data and information.
Just as important, however, are the qualitative advantages of digital technologies and networks in accelerating the dissemination of information and the diffusion of knowledge. Networks provide the opportunity for non-linear, interactive, and asynchronous communication with multimedia capabilities. The digital nature of the information imbues it with flexible transformative properties, making it subject to easy manipulation and integration with other types of information in order to create new knowledge that was either not possible or much more difficult to generate in the print context. Moreover, the network enables entirely new forms of collaborative knowledge production on a broadly distributed, interactive, and even anonymous basis, changing or dis-intermediating the hierarchical and centralized organizational models through which information was produced and knowledge diffused in previous eras.  

As both the principal inventors and among the most pervasive users of the internet, scientists have a great deal at stake in fully exploiting the potential advantage of this new medium for purposes of both research and applications. In fact, information technology and digital information are transforming all fields of science and scholarly communication. Unfortunately, many of the opportunities that are made possible by the rapidly advancing technologies have yet to be fully exploited. 

The proposed study would therefore identify grand challenges in the evolving scholarly communication process and recommend a range of options for improving the communication and sharing of research knowledge in ways that are timely and achievable in the medium-term, over approximately the next decade. Some significant barriers to optimal research data and information management that may reflect grand challenges are the following: 

•   Estimating the risks to information, costs of management, and future value of the information: The future value of research data is notoriously difficult to quantify, and markets for research data and information are generally thin. Furthermore, because data is a quasi-public (“club”) good and will thus be under-provisioned both by pure market approaches and by voluntary contribution, achieving optimal management of data requires active policy intervention. The development of economic models, methods, and empirical analysis that would lead to more rigorous, reliable, valid, and systemic evaluation of the value of research information potentially constitutes a grand challenge. 

•   Methodologies for evaluating the quality, verifiability and impact of research: A fundamental characteristic of research claims is that they should be supported by factual evidence. What are the overarching standards for evaluating production and analytical transparency in research? What are methods for strengthening the replicability of research? More specifics in this area include:
    + citation metrics and alt-metrics for both works and collections of works (e.g., journals);

    + models of scholarly contribution and evaluation of the roles and impact of individual contributors to a scholarly work;

    + the effectiveness of various forms of review including traditional single & double-blind peer ex-ante review; ex-post review (e.g., the F1000 model, various ArXiv overlay journals; public commentary and evaluation mechanisms – crowd-review and algorithmic reputation systems;

    + identifying, attributing, and giving credit for new forms of scholarly work (applying the metrics to objects beyond publications and even data – e.g., to software or Wikipedia contributions).

· Changing the university tenure, recognition and reward system beyond the traditional print paradigm metrics and indicators. This set of issues of course is closely related to the previous ones. Such examination should be not just for the traditional research journal articles and books, but for non-traditional information and scholarly communication products such as research data, blogs, wikis, visualizations and other emerging forms of scholarly communication.
Identifying the right problems, those which are broad, deep and yet tractable, is difficult, and requires the efforts of a broad range of experts with broad perspectives and understandings of the field. Correctly framing these problems, delineating the boundaries of what is known, and providing insights into new sources of innovation is even more difficult. 

The Board on Research Data and Information is uniquely positioned to conduct this study. The interdisciplinary expertise reflected by the board and its ability to draw on experts in both research and practice in multiple disciplines are highly desirable elements for the success of this consensus study. The reputation of the NRC enables it to engage with the leaders of diverse research fields and organizations. Moreover, its dissemination channels are well-suited for communicating the findings and recommendations to the target audience.
   PLANNED ACTIVITIES
Proposed Work Plan
A study committee composed of approximately 12 members will be appointed by the Chairman of the NRC to develop the workshop series. The areas of expertise required for the committee include: library and information sciences; research policy; information policy; higher education policy; data center management; scientific publishing; information technology; information security; information economics; information futurist; cyberlaw; and digital preservation and archival sciences. The factors to be considered in the composition of the committee in addition to the relevant areas of expertise include geographic distribution, age, and underrepresented groups and minorities. Nominations to the committee will be sought from a number of sources. Nominees will include individuals with the range of expertise and perspectives on the issues to be included in the project.
The committee will hold four meetings. The first meeting of the study committee will be focused on a review of the research performed to date and on the planning of the subsequent activities and schedule for the study. The committee will meet with the sponsors of the study and with other invited experts to identify the main issues and review the study plan. The committee will also develop the plans for a workshop; review plans for a web presence and outreach strategy; and will discuss the focus of several commissioned background papers on the issues identified in the task statement that will be prepared by experts prior to the workshop.
The second meeting of the study committee will be held in conjunction with a 1.5-day workshop in Washington, DC. This workshop will bring together expert speakers in the identified subject-matter areas of the primary grand challenges, as well as an expert audience to discuss and develop elements of the strategy. The committee will identify the workshop objectives, establish an agenda for the meeting, and select expert speakers and invitees. The study committee will meet following the workshop to discuss the results and to plan the final writing of the study report. The presentations from the workshop will be available on the BRDI website, with links provided from the other collaborating organizations as appropriate.

The third and fourth meetings will be held several months after the workshop to integrate and write elements of the report and to develop consensus conclusions and recommendations, based in large part on the results of the workshop, staff research, and the background papers. Much of the report writing and related discussions will be undertaken by committee members and project staff prior to each of these meetings. Final preparation of the report will be completed as soon as possible after the final meeting. It will then be submitted for report review and for simultaneous copy editing. 

The report will be reviewed and published pursuant to the procedures of the National Academies. The study results will be discussed and disseminated broadly with the sponsors and relevant stakeholder groups, particularly from the government and university library and information sciences community, universities, professional societies, non-governmental and private-sector organizations, and the media.

Outreach and Communication

The study, workshop and of course the report of the study will constitute a major effort toward identification of grand challenges for scholarly communication. Substantial efforts will be made to provide information about the workshop, meetings and the results of the study via the websites of the Board and the sponsors of the project. Various media outlets will be targeted as well. 
With regard to the dissemination of the study results, we plan to have a sponsor briefing immediately before the release of the report, a press briefing to release the report, targeted presentations at major conferences, web and email disseminations, briefings to policymakers in the Administration and Congress as appropriate, and a public session at a Board meeting to follow up with the sponsors and community leaders regarding the recommendations of the study and their implementation.
Collaborations with Other Organizations

The project will include extensive coordination with other relevant units at the National Academies, and with several external organizations and relevant groups identified by the study committee and project staff.
Reports

Any reports from this project would be available to the public and widely disseminated, without restriction, including publication on the National Academies’ website. The reports would be prepared in sufficient quantity to ensure their free distribution to the sponsors of the study and other interested parties, in accordance with the National Academies policy. 

Federal Advisory Committee Act (FACA)
The Academy has developed policies and procedures to implement Section l5 of the Federal Advisory Committee Act, 5 U.S.C. App., Section 15. Section l5 includes certain requirements Regarding public access and conflicts of interest that are applicable to agreements under which the Academy, using a committee, provides advice or recommendations to a Federal agency. In accordance with its Congressional Charter and the requirements of Section 15, the Academy must provide independent, unbiased advice without actual or perceived interference or management of the outcome (findings and recommendations). Therefore, the Academy requires the right to publish all unclassified materials without any restriction over content and release, including any restriction that may require prior approval from the sponsoring agency.

Public Information about the Project

In order to afford the public greater knowledge of Academy activities and an opportunity to provide comments on those activities, the Academy may post on its Web site (http://www.national-academies.org) the following information as appropriate under its procedures:  (1) notices of meetings open to the public; (2) brief descriptions of projects; (3) Committee appointments, if any (including biographies of Committee members); (4) report information; and (5) any other pertinent information.
Estimate of Costs 

The total estimate of program costs for the project for an 18-month period, beginning 
March 1, 2014 is $ -- .
The budget is available separately.
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� A grand challenge is a fundamental unresolved research problem with broad applications, large scale and deep impact, and long-term benefits for the progress of science and society, that is potentially solvable in the next decade.


� Because of the need to provide clear guidance to a broad set of potential adopters, the consensus report mechanism, which is summative and involves intensive peer review, is the most appropriate mechanism.
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