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1.  EXECUTIVE SUMMAR Y 

Scholarly communication has changed rapidly in the past decade. Researchers, teachers and learners 

across academia are becoming increasingly familiar with a scholarly communication system that is 

digital, accessible and that enables digital preservation and sharing of materials and data. JISC wishes 

to create discipline-based advocacy programmes which will facilitate an increase in the use, reuse and 

sharing of content within the academic community. This report is the output of a project, carried out 

by Publishing Directions, which has researched the needs of academics in two specific subject areas, 

economics and chemistry, as well as previous best practice in advocacy. On the basis of these 

findings recommendations are made for discipline-based advocacy programmes which will encourage 

new behaviours and skills which are intended to improve scholarly communications in these 

disciplines. 

 

The broad aim of these advocacy programmes is to create cultural change and new behaviours within 

research and teaching. Many previous advocacy programmes have been very general and short term, 

targeting academics and learners in any subject discipline. However, embedding new behaviours takes 

time and needs a detailed knowledge of  not only the discipline but also the local infrastructure and 

culture. Advocacy plans need to take a long term approach, to gain buy-in at an institutional level and 

be tailored to the local culture and infrastructure.  Universities and funding agencies need to develop 

policies and practices which encourage these new behaviours and which embed information literacy 

into the curriculum. These policies and practices need to be widely disseminated and explained; using 

carefully tailored advocacy messages which take into account who the audience is and what is 

important to them. All opportunities should be used for promoting change including conferences, 

workshops, team meetings, internal newsletters and professional journals.. The use of local 

champions from within the field to promote new ways of working has been shown to be most 

effective since academics prefer to find out about new developments through colleagues in their 

department or discipline. Those who are trying to advocate change should collaborate with other 

groups, for example funding bodies or discipline based groups, who are trying to reach the same 

audience.  

 

Chemists have available to them an ever increasing range of chemical documentation, powerful 

search systems and new tools for working with data. It is vital that researchers and teachers have an 

up to date knowledge of how and when to use these tools. Additionally, the numerous projects which 

are developing new ways of working with chemical data need to ensure that their results are 
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disseminated and taken up by the discipline if their work is going to have a long-term impact on 

scientific communications. The RSC, the EPSRC and the Physical Sciences Centre of the HE 

Academy are key organisations to work with in advocacy programmes aimed at chemists. 

 

In economics, research methods have not changed very much over recent decades, and are unlikely 

to change without encouragement and policies from the ESRC/RAE. For example, the way that the 

RAE judges the work of economists actively discourages collaboration. It is unlikely that there will be 

widespread increases in data sharing and collaborative working within economics research unless 

these bodies change their policies. Advocacy programmes should work with already established 

initiatives within the ESRC, as well as with Economists Online, RePEC and the Economics Network 

who are already involved in similar programmes.  

 

Results of the online survey conducted as part of this project suggest that advocacy should be 

targeted at: 

¶ increasing the use of Web 2.0 technology in teaching 

¶ teaching information skills to researchers to encourage more dissemination and use of 

literature resources 

¶ highlighting the differences between and relative benefits of e-journal based information 

resources such as Web of Science, JSTOR and Science Direct, and the freely available 

internet based information sources. 

¶ helping authors understand their rights 

¶ addressing the problems of ownership and protection of intellectual property to enable data 

sharing and storage 

¶ providing evidence (for example in the form of case studies) of how new developments in 

technology or resources could help the researcher or teacher in their work 

¶ providing administrative support to enable the use of Web 2.0 technologies 

¶ increasing awareness of JISC services and projects. 

 

Advocacy plans have been drafted which address these needs. The following areas address both 

disciplines: 

 

1. Despite the enormous amount of project work funded by JISC and others being undertaken 

around developing resources and technologies for research, there is little understanding or use of the 
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results of these activities. Work is needed to find ways to take this research forward within the 

disciplines at which they are aimed. 

 

2. In addition to more specific information skills courses, both disciplines require some work 

highlighting the differences between and relative benefits of e-journal based information resources 

such as Web of Science, JSTOR and Science Direct, and the freely available internet based 

information sources. Work is also needed to help authors to understand their rights. These could be 

incorporated into discipline-specific information skills courses. 

 

3. In order to encourage data sharing, the issues that authors have around protecting their intellectual 

copyright and ownership of their data need to be addressed. 

 

4. In order to promote the use of Web 2.0 and other useful technologies administrative help needs to 

be provided so that busy researchers are not diverted from their jobs. 

 

For chemistry, advocacy projects focus on the following. 

1. Chemistry researchers, lecturers and students need to have up-to-date knowledge of chemical 

information resources and search interfaces and how and when to use them. 

2. Increasing the use of Web 2.0 technologies in both research and teaching and of VLEs in teaching. 

3. Discipline specific case studies. 

 

For  economics, advocacy projects focus on the following. 

1. Collaborative working and data sharing (only useful in collaboration with ESRC initiatives). 

2. More use of information resources such as RePEc and Economists Online to help dissemination 
and data sharing. 
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2.  INTRODUCTION  

 AIMS AND OBJECTIVES OF THE RESEARCH  

JISC wishes to increase the use of new technologies and methodologies which will aid the use, reuse 

and sharing of educational content within the academic community. It is recognised that advocacy 

programmes are needed to encourage this use, and that these advocacy programmes need to be 

discipline based to be most effective, because both the technologies and methodologies used and 

successful advocacy routes differ between disciplines. The objective of this research project ôABCõ ð 

Advocacy to Benefit from Changes - is to create advocacy programmes for two specific areas, 

economics and chemistry, which will increase the use of new technologies and methodologies to aid 

the use, reuse and sharing of educational content within those communities.  

 

The aims of the research project were firstly to identify information resources, technologies and 

methodologies currently used by academic researchers, teachers and learners in the two disciplines. 

The focus was on understanding how academics communicate with each other; in particular in the 

creation, authoring, reading, sharing, dissemination and preservation of information. Based on the 

findings of the research, recommendations are made on advocacy programme in each discipline with 

the aim of encouraging optimum take up of beneficial developments.  

METHOD OLOGY 

The project was undertaken through the following stages.  

UNDERSTANDING NEW AND RECENT DEVELOPMENTS 

The project team researched new and recent developments in scholarly communication within each 

discipline and recent advances in advocacy, through desk research and an extensive literature review, 

which was further supplemented by discussions with the Expert Panel (see below). 

IDENTIFYING THE SPECIFIC REQUIREMENTS OF EACH DISCIPLINE 

The second stage was to identify and understand the specific requirements of academics in each of 

the subject areas and to understand similarities and differences between the two disciplines. This was 

carried out through a combination of:  

¶ Internal project team expertise captured through regular brainstorming within the team; 

¶ Consultation (by phone and in person) with academics in both disciplines. See Appendix 1 

for a list of people consulted and Appendix 2 for details of the discussion document used to 

guide the conversations; 
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¶ Conducting a larger scale internet-based survey of academics in both disciplines. See 

Appendix 3 and 4 for the results of the surveys. 

DATA ANALYSIS 

The data from the research were analysed to draw out the findings and conclusions.  

CREATION OF ADVOCACY PROGRAMMES 

Based on the findings of the previous stages, and further discussions with the Expert Panel and other 

relevant bodies, advocacy programmes were drafted which would answer the needs highlighted by 

the research.  

EXPERT REVIEW OF RECOMMENDATIONS 

The draft report was reviewed by the Expert Panel and advice was received from JISCõs Scholarly 

Communications Consultant, and their comments and suggestions were incorporated into the final 

report. 
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3. BACKGROUND  

INTRODUCTION  

Methods of scholarly communication have changed rapidly in the past decade. Improvements in 

computing and social networking technologies, digital data capture techniques, powerful data and 

text mining techniques and other technological changes enable practices that are collaborative, 

network based and highly intensive. Researchers, teachers and learners across academia are becoming 

increasingly familiar with a scholarly communication system that is digital, accessible and that enables 

digital preservation and sharing of materials and data. In the UK, the JISC Scholarly 

Communications Group, along with other organisations (The Wellcome Trust, Research Information 

Network (RIN), ALPSP and UKOLN amongst them), has been advocating the increase of digital 

communication by and between researchers, teachers and learners. These include current projects 

such as Apt-Stairs1 and AHeSSC2 which are both concerned with embedding new behaviours linked 

to emerging technologies across different disciplines. There have also been projects on data sharing, 

tools for manipulating information, and of course Web 2.0 applications and their implications for 

information publishing and sharing. These have largely been generic studies with outputs aimed 

widely across academia. Similarly much of the recent advocacy work around embedding new 

behaviours in research has been very general, targeting academics and learners in any subject 

discipline. However, it has become clear that advocacy needs to be linked to specific researcher 

priorities and needs at a subject level and should take into account the local culture and infrastructure 

of the organisation. The 2005 JISC Disciplinary Differences report3 focused on information-seeking 

behaviour, access to and use of resources, and dissemination of research results. It also covered 

communication, collaboration, copyright and self-archiving, and views on the Research Assessment 

Exercise and peer review, based on a survey of 780 UK research academics in a variety of institutions 

and departments. Amongst other findings, the report showed differing usage of publication types 

(journal articles, books and pre-print and post-prints) between different disciplines, and very different 

behaviours with regard to depositing research in institutional repositories. The purpose of this 

chapter is to review current practice and recent developments in both advocacy and in scholarly 

communication in the two disciplines under scrutiny. 

                                                      
1 http://www.jisc.ac.uk/whatwedo/programmes/usersandinnovation/apstairs.aspx 

2 http://www.ahessc.ac.uk/about-ahessc 

3 Sue Sparks and Hugh Look (Rightscom Ltd), JISC Disciplinary Differences Report, August 2005. 

http://www.jisc.ac.uk/media/documents/themes/infoenvironment/disciplinarydifferencesneeds.pdf  

http://www.ahessc.ac.uk/about-ahessc
http://www.jisc.ac.uk/media/documents/themes/infoenvironment/disciplinarydifferencesneeds.pdf
http://www.jisc.ac.uk/media/documents/themes/infoenvironment/disciplinarydifferencesneeds.pdf
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ADVOCACY PROGRAMMES 

INFLUENCING LEARNING  AND TEACHING  

A 2006 study from Loughborough Universityõs Information Literacy Group4 found that the process 

of embedding information literacy into the curriculum was not a simple one. These authors 

recommended a òmore formal top-down strategyó to embed information literacy into the 

Universityõs learning and teaching strategy involving close collaboration between faculty champions 

and library staff. This works at the module level, rather than the degree level, since individual 

academics are responsible for teaching individual modules rather than whole degrees. The 

collaboration worked by identifying academics willing to adopt an information literacy approach who 

would allow library staff to deliver information literacy lectures and workshops within their modules. 

The authors emphasised the need for those delivering the modules to possess good teaching, 

communication and advocacy skills, as well as the importance of finding ôhooksõ both for persuading 

the organisation and the students that they will benefit from this approach. 

 

The method of creating internal advocates is also being explored within the project òEmbedding e-

learning using advocatesó.5 This project is exploring the effectiveness of a ôsubject-based approachõ to 

support the embedding of e-learning in Higher Education by appointing ôe-learning advocatesõ who 

would act as both a catalyst for change within a department and a source of practical help and advice 

for those wishing to make greater use of e-learning. The project initially identified two of the barriers 

to e-learning take up as òlack of timeó and òinappropriate or insufficient supportó, creating a 

òmismatch between the rhetoric one hears about e-learning on an institutional and national level and 

the reality that one finds in a typical departmentó.6 Although the project is not yet complete, the 

project leaders claim that it has been very successful in building the skills base, sharing best practice 

and increasing the effective use of e-learning tools. The results come with a warning that this is not a 

short process and that it needs a long term approach (more than a year) to break down some of the 

prejudices encountered. 

                                                      
4 Does advocacy help to embed information literacy into the curriculum? January 2006, Vol 5 Issue 1, 
http://www.ics.heacademy.ac.uk/italics/vol5-1/pdf/stubbings-franklin-final.pdf 

5 http://www.english.heacademy.ac.uk/explore/projects/archive/technology/tech24.php  

6 E-learning Advocacy: Exploring departmental approaches to the embedding of e-learning, Brett Lucas, HEA conference 
paper, July 2008. www.heacademy.ac.uk/assets/York/documents/events/conference/2008/Brett_Lucas.doc  

http://www.english.heacademy.ac.uk/explore/projects/archive/technology/tech24.php
http://www.heacademy.ac.uk/assets/York/documents/events/conference/2008/Brett_Lucas.doc
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CHANGING RESEARCHER BEHAVIOUR 

One of the key factors which helps to embed new behaviours amongst academics is the development 

of policies and practice by their institutions and funding bodies. A recently published report by RIN, 

To share or not to share: Publication and quality assurance of research data outputs (June 2008)7, looks at 

whether or not researchers make their research data available to others, and the issues they encounter 

when doing so. The study is set in a context where the amount of digital data being created and 

gathered by researchers is increasing rapidly. Based on the results of more than 100 interviews with 

researchers across eight subject areas, the report finds that realising the full potential of data requires 

further progress in data management policies and practice. Similarly a recent Editorial in Nature8 

suggests that òResearchers need to be obliged to document and manage their data with as much professionalism as 

they devote to their experiments. And they should receive greater support in this endeavour than they are afforded at 

present. Those publicly funded databases that have taken on preservation responsibilities, such as GenBank and 

UniProt, are only a small part of the data landscape. Universities and funding agencies need to provide and support 

curation facilities, tools and training.ó  

An example of where policies and practice need to change and where those changes need to be 

adequately communicated is around open access mandates. Many research funders now require the 

recipients of their funding to make available free of charge any published research arising from work 

that they have funded. In the UK, six of the seven research councils and the Wellcome Trust have 

introduced this type of mandate, as have the National Institutes of Health in the US and the Max 

Planck Society in Germany. Researchers can comply with these mandates either by publishing in an 

òopen accessó journal, which makes articles free of charge to readers in return for a publication fee, 

or by depositing their work in an institutional or subject based repository, which sometimes involves 

an embargo period.  

Advocacy around how researchers can apply for open access publication funds is needed. In a recent 

survey for the JISC Scholarly Communications Group, only 28% of biomedical researchers in Higher 

Education Institution believed that they had not received any guidance from their employer on the 

payment of publication fees and only 25% of HEI-employed authors in the biomedical field believed 

that their institution provided easy access to the grants supplied by the Wellcome Trust. In looking at 

                                                      
7 http://www.rin.ac.uk/data-publication 

8
 Editorial, Nature 455, 1 (4 September 2008) | doi:10.1038/455001a; Published online 3 September 2008 
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how researchers could be helped to comply with the mandates, a recent UUK/RIN report9 

recommended that HEIs should: 

¶ designate a senior person to take the lead in assessing how effectively arrangements are 

operating, ensuring that they develop appropriately in the light of changing circumstances 

¶ establish dedicated budgets to which researchers can apply for funds to meet the costs of 

publication fees and a consistent and coordinated approach to managing the payment of 

publication fees  

¶ establish clear criteria as to the circumstances in which researchers can apply for funds, and 

¶ communicate these arrangements effectively to all relevant academic and administrative staff. 

The establishment of institutional repositories and subject based repositories will also change the way 

in which scholarly communications will operate in the future. For example, UK PubMed Central10 

aims to òbecome the information resource of choice for the UK biomedical and health research 

communitiesó. One of the ways in which they plan to do this is by providing tools and services such 

as text and data-mining and analysis and reporting tools. An example of this is given in their plans to 

enhance information retrieval and knowledge discovery: òWhen searching for research publications and 

papers, researchers often find it difficult to find related materials. This issue is exacerbated by the fact that many 

scientific entities ð proteins, chemical compounds, drugs and diseases ð can be described in a variety of different ways. 

To mitigate such problems the European Bioinformatics Institute (EBI), supported by the National Centre for Text 

Mining (NaCTeM), will use text-mining technologies to extract biomedical concepts and facts from the UK PubMed 

Central literature. As a consequence of this work, the informational content of documents will be linked into the 

infrastructure of biomedical and chemical databases to allow fast, pertinent retrieval of relevant facts and their associated 

documents.ó Advocacy around these types of developments will be important if researchers are to 

benefit fully from them. 

Before policies and practices can be established, it is important to get institutional buy-in. Sally 

Rumsey from the Oxford Research Archive, in her presentation on advocacy and institutional buy-in 

                                                      
9 Paying for open access publication charges. Guidance for higher education and research institutions, publishers and 
authors, A report by Universities UK and the Research Information Network (March 2009). 
http:// www.rin.ac.uk/openaccess-payment-fees 

10 UK PubMed Central: http://ukpmc.ac.uk/ppmc-localhtml/about.html 
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at JISC Repositories Conference in 2007,11 discusses the need when designing advocacy programmes 

to consider institutional politics and to sell the benefits to key stakeholders, as well as addressing their 

concerns. She says that it is also important to consider where the message is perceived to be coming 

from and how to get buy-in from all players ð players potentially spread across a number of different 

departments ð libraries, central administration, graduate office, research offices, as well as academic 

departments. Equally, it is essential to take into account the way that the university committees work 

with regard to decision making.  

 

In her presentation describing some of the pitfalls encountered in advocacy of The Depot,12 Mary 

Robinson describes her organisationõs advocacy goal as òto ensure that those who need The Depot, 

know it exists and use itó. She advocates typical marketing strategies such as understanding who the 

stakeholders are, what is important to them - and what misinformation they may have heard ð and 

creating a clear message which is targeted at them. For the Depot, they created a strapline, developed 

leaflets and advertisements, held events and collaborated with others who were trying to reach the 

same audiences. She quotes the EU DRIVER projectõs13 seventeen pointers for success, of which the 

following are relevant for this study: 

¶ know your community 

¶ target advocacy activities  

¶ be clear about the benefits 

¶ choices should reflect academic output 

¶ provide added value services  

¶ show commitment to increasing the impact of your researchersõ work 

¶ showcase your efforts and achievements 

¶ consider the organisation of the programme with respect to the institution 

¶ ensure the infrastructure is in place to deliver 

¶ use networks to assist you where possible 

¶ have a strong knowledgeable team 

¶ if developing disciplinary services, choose prominent/influential partners. 

 

                                                      
11 http://www.jisc.ac.uk/events/2007/06/repositories_conference/etheses_session3_notes.aspx 

12 Robinson, Mary 'Rumours, Bargains, Lies & More Lies', RSP Summer School, Thornton Manor, Cheshire, 18th-20th 
June 2008 

13 http://www.driver-support.eu/linkspubs/driverpubs.html  

http://www.sherpa.ac.uk/documents/advocacy-2008-06-19.ppt
http://www.driver-support.eu/linkspubs/driverpubs.html
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Most of the research on successful advocacy programmes has been carried out within repository 

programmes, trying to maximise usage of institutional repositories, or in the library community, 

looking at ways of instilling information retrieval skills into academia. Kara Jones, Librarian at the 

University of Bath and a keen promoter of blogging, Web 2.0 technologies and open access 

repositories, suggests that advocacy works best with academics early in their career; when the area 

being promoted serves many purposes, allowing the academic to see many reasons for using it and 

when it is also connected to university required outcomes (personal communication). In addition, 

researchers need to be convinced by their peers within their discipline of the efficacy of any 

innovation. As one of our Expert Panel puts it òAcademics are not that good at being persuaded about things 

of this sort by people outside their disciplines and there is ample research evidence in the sociology on the diffusion of 

innovations to support that view .... the key agents for advocacy will be the disciplinary networks (which have credibility 

with the grass roots in the profession)ó. 

 

The Repository Support Programme, a JISC initiative aimed at supporting the development and 

growth of the UK repositories network, details on its website several advocacy resources and 

options.14 They discuss the following options (comments on the options are also theirs): 

¶ Creating an organisational mandate - although this can generate hostility as it can be seen as 

interference with the academic process. 

¶ Funders mandate ð these seem to create less hostility as they create a level playing field 

rather than being institution led. 

¶ Presentations, workshops and training, posters - all possible opportunities should be used to 

present information to the various stakeholders ranging from high profile launch events, 

departmental meetings, research committees and other internal seminars, to discussions over 

coffee or at the information desk within the library. Itõs important to tailor the content to the 

audience concerned, to keep the message simple and to highlight the benefits.  

¶ Internal media - articles, news items and profiles in internal newsletters. Internal media for 

staff and students can be considered and both hard copy and online options should be 

utilised. 

This whole discussion could be summarised as the need to effect cultural change within the scientific 

community through advocacy. As Michael Nielson says in a blog posting boldly entitled òThe Future 

of Scienceó15: òTo create an open scientific culture that embraces new online tools, two challenging tasks must be 

                                                      
14 http://www.rsp.ac.uk/content/advocacy 

15 http://michaelnielsen.org/blog/?p=448  

http://michaelnielsen.org/blog/?p=448
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achieved: (1) build superb online tools; and (2) cause the cultural changes necessary for those tools to be accepted. The 

necessity of accomplishing both these tasks is obvious, yet projects in online science often focus mostly on building tools, 

with cultural change an afterthought. This is a mistake, for the tools are only part of the overall picture. It took just a 

few years for the first scientific journals (a tool) to be developed, but many decades of cultural change before journal 

publication was accepted as the gold standard for judging scientific contributions.ó  

 

Points to note:  

Advocacy needs to be aimed at creating cultural change within research and teaching, 

changing the behaviours of academics around scholarly communication. 

 

This can be facilitated if universities and funding agencies develop policies and practices 

within their research, learning and teaching strategies which support the use of new 

technologies and methods to enhance scholarly communication and which embed 

information literacy into the curriculum.  

 

Successful advocacy plans will  be targeted to specific disciplines, promoted by champions 

from within the field, and linked with university or funder required outcomes and research 

and learning priorities. All advocacy plans should take a long term approach since cultural 

change takes time. Advocacy plans should obtain institutional buy-in and be tailored to the 

local culture and infrastructure. The use of faculty champions or advocates, in collaboration 

with experts, is an effective method of implementing change, especially where the target 

audience has identified lack of time or support as a barrier. 

 

Specific messages should be tailored to each audience, taking into account who they are and 

what is important to them, including their disciplinary differences. All opportunities, both 

external and internal, should be used for promoting the changes including conferences, 

workshops, team meetings, internal newsletters, professional journals. Joint plans should be 

developed with others who are trying to reach the same audience.  
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THE CHEMISTRY ENVIRO NMENT  

In this section we review some of the recent developments in the scholarly communications 

environment which have particularly pertained to the chemistry community.  

DEVELOPMENT OF CHEMICAL INFORMATION RESOURCES 

Chemistry has a long tradition of providing comprehensive documentation of the subject to aid 

chemists in their navigation of the ever growing literature base. Friedrich Beilstein, a Russian chemist, 

published the first edition of the Beilstein Handbook of Organic Chemistry16 in 1881. Today the 

Beilstein database is available through Reaxys17, Elsevier's new research system for accessing the 

experimental substance and reaction data contained in Beilstein and the Gmelin and Patent 

Chemistry Databases. The CrossFire18 system which was formerly used to search Beilstein is soon to 

be phased out. The American Chemical Society (ACS)19 was one of the early adopters of computers 

to aid in the production, distribution and searching of its Abstract & Indexing (A&I) services. Its 

main A&I service, Chemical Abstracts20 was first published in 1907. To improve searching of its 

databases, it developed online services in the early 1980s and introduced an end-user product, 

SciFinder, in the mid 1990s and SciFinder Scholar21 a little later. Chemistry is unique in that it has a 

machine readable representation of a key concept ð the chemical structure diagram ð which is the 

natural language of chemists. Chemical structure and reaction searchable databases for in-house use 

by scientists in pharmaceutical and chemical companies (e.g. MACCS and REACCS22) were 

introduced by Molecular Design Ltd in the late 1970s and early 1980s. With the introduction of the 

World Wide Web, virtual communities of research chemists (e.g. ChemWeb23) were launched and 

preprint servers (e.g. the Chemistry Preprint Server), aiming to facilitate rapid distribution of 

                                                      
16 The Beilstein Handbook of Organic Chemistry  

http://www.beilstein-
institut.de/index.php?id=111&L=3&no_cache=&tx_ttnews[tt_news]=&tx_ttnews[backPid]=&cHash 

17 Reaxys https://www.reaxys.com/reaxys/session.do  

18 CrossFire http://info.crossfiredatabases.com/  

19 American Chemical Society http://portal.acs.org/portal/acs/corg/content  

20 http://www.cas.org/  

21 SciFinder Scholar http://www.cas.org/SCIFINDER/SCHOLAR/  

22 MDL http://www.symyx.com/company/about/history.jsp  

23 www.ChemWeb.com  

http://www.beilstein-institut.de/index.php?id=111&L=3&no_cache=&tx_ttnews%5btt_news%5d=&tx_ttnews%5bbackPid%5d=&cHash
http://www.beilstein-institut.de/index.php?id=111&L=3&no_cache=&tx_ttnews%5btt_news%5d=&tx_ttnews%5bbackPid%5d=&cHash
https://www.reaxys.com/reaxys/session.do
http://info.crossfiredatabases.com/
http://portal.acs.org/portal/acs/corg/content
http://www.cas.org/
http://www.cas.org/SCIFINDER/SCHOLAR/
http://www.symyx.com/company/about/history.jsp
http://www.chemweb.com/
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chemistry research results, appeared in the late 1990s. These examples of how chemical information 

systems have changed, and continue to change, show the need for chemistry researchers to have up-

to-date knowledge of how to access the enormous wealth of data which exists and is available to 

them.  

 

In chemistry, the most influential publishers have a powerful impact on how the scholarly 

communications process develops. For example, ACS publications will not accept for publication any 

articles which have appeared on the Web. Since ACS journals command high impact factors and 

numbers of citations and are therefore a first choice for chemists aiming to improve their 

departmentsõ RAE scores, this policy has ensured that in the chemistry environment preprint servers 

cannot thrive.  

 

Today, most of the important chemistry journals, including complete backfiles, are available to their 

subscribers via publishersõ websites. In addition, a wide range of chemical databases (e.g. CSD24), 

handbooks (e.g. CRC Handbook of Chemistry and Physics25) and search services (e.g. Index 

Chemicus26) are also available for subscription. The EPSRC Physical Sciences Programme funds the 

Chemical Database Service (CDS)27 whose remit is to provide on-line access to up to date, 

comprehensive, high quality chemical databases and ancillary facilities. It also provides help, advice 

and training. Its main target is the UK academic research community, but its facilities are also 

available for use in a general teaching role at all levels, including undergraduate. The data coverage 

includes structural information, spectroscopy, thermophysical data, and organic chemistry. 

Navigation of the scholarly literature is under continual improvement ð Google Scholar28 has indexed 

much of the worldõs scholarly literature including the scientific literature and both Web of 

Knowledge29,30 and Scopus31 provide citation access to the literature. 

                                                      
24 Cambridge Structural Database http://www.ccdc.cam.ac.uk/products/csd/  

25 CRC Handbook http://www.hbcpnetbase.com/   

26 Index Chemicus http://thomsonreuters.com/products_services/scientific/Index_Chemicus  

27 An overview of the Chemical Database Service coverage is available at http://cds.dl.ac.uk/introduction 

28 Google Scholar http://scholar.google.co.uk/  

29 Web of Knowledge http://wok.mimas.ac.uk/  

30 Web of Knowledge http://thomsonreuters.com/products_services/scientific/ISI_Web_of_Knowledge  

31 Scopus http://www.scopus.com/scopus/home.url  

http://www.ccdc.cam.ac.uk/products/csd/
http://www.hbcpnetbase.com/
http://thomsonreuters.com/products_services/scientific/Index_Chemicus
http://cds.dl.ac.uk/introduction
http://scholar.google.co.uk/
http://wok.mimas.ac.uk/
http://thomsonreuters.com/products_services/scientific/ISI_Web_of_Knowledge
http://www.scopus.com/scopus/home.url
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RECENT DEVELOPMENTS 

In chemistry, there have been significant new activities over recent years including open access 

journal publishing,32,33 development of chemical mark up languages,34 a freely available chemical 

indexing service (PubChem35) and a chemical spider which indexes chemical and biochemical data.36 

The International Union of Pure and Applied Chemistry (IUPAC37) has long been concerned with 

developing standards for nomenclature but recently has developed standards for graphical 

representation of chemical structures38 and a new chemical identifier InChI, the International 

Chemical Identifier, and the algorithmically derived InChI Key39 which is facilitating database linking. 

The Royal Society of Chemistry (RSC)40 has launched Project Prospect,41 which enhances chemical 

journal articles with semantic markup. The RSC has also announced an InChI Resolver,42 a free 

service for scientists to share chemical structures and data, which will be developed in collaboration 

with ChemZoo Inc., host of ChemSpider. Using the InChI scientists can share and contribute their 

own molecular data and search millions of others from many web sources. The RSC/ChemSpider 

InChI Resolver will give researchers the tools to create standard InChI data for their own 

compounds, create and use search engine-friendly InChIKeys to search for compounds, and deposit 

their data for others to use in the future. InChiKeys offer an open, non-proprietary alternative to the 

                                                      
32 http://www.beilstein-journals.org/bjoc/home/home.htm  

33 Chemistry Central Journal http://www.journal.chemistrycentral.com/home/  

34 CML http://www.ch.ic.ac.uk/rzepa/cml/  

35 PubChem http://pubchem.ncbi.nlm.nih.gov/  

36 ChemSpider http://www.chemspider.com/  

37 IUPAC http://www.iupac.org/  

38 IUPAC standards for graphical representation of chemical structures 

 http://www.iupac.org/publications/pac/80/2/0277/  

39 IUPAC InChI http://www.iupac.org/inchi/  

40 Royal Society of Chemistry http://www.rsc.org/  

41 Project Prospect http://www.rsc.org/Publishing/Journals/ProjectProspect/index.asp  

42 RSC/ChemSpider InChI Resolver 

 http://www.rsc.org/Publishing/News/RSCandChemSpiderdevelopInChIResolver.asp  

http://www.beilstein-journals.org/bjoc/home/home.htm
http://www.journal.chemistrycentral.com/home/
http://www.ch.ic.ac.uk/rzepa/cml/
http://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
http://www.iupac.org/
http://www.iupac.org/publications/pac/80/2/0277/
http://www.iupac.org/inchi/
http://www.rsc.org/
http://www.rsc.org/Publishing/Journals/ProjectProspect/index.asp
http://www.rsc.org/Publishing/News/RSCandChemSpiderdevelopInChIResolver.asp
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Chemical AbstractsService (CAS) Registry Number43 which has been widely used as a chemical 

substance identifier. 

 

The open access publishing movement has been led from the start by proponents with a biomedical 

background and this sector is still leading the way. A number of initiatives have been started in 

chemistry including the Beilstein Journal of Organic Chemistry (BJOC)44 which is now in its fifth 

year of publication and, despite being free of any charges, has published only 53 articles in volume 4. 

BJOC is aiming for a high publication standard and is believed to reject some 70 to 80% of articles 

submitted to it. The Chemistry Central Journal45 launched in February 2007 and is currently 

publishing some 25 articles per year - some of which have achieved high visibility with one article 

being downloaded almost 17,000 times in under a year. The International Union of Crystallography  

(IUCr) has received funding from JISC to subsidise conversion of its journals to open access. The 

most successful of its journals, Acta Cryst Section E, publishes brief structure reports and, despite 

the introduction of a $150 article processing charge at the beginning of 2008, continues to publish in 

excess of 5000 articles per year. These open access initiatives still represent a small proportion of the 

total number of chemistry articles published each year and this is likely to remain the case until one 

or more open access chemistry journals achieve a high impact factor. 

 

There has also been considerable interest in using text mining techniques to identify chemical names 

in documents, journal articles and patents. Once identified, the chemical name is converted into a 

searchable chemical structure ð thus enabling chemical structure and substructure searching of both 

the journal and patent literature and internal documents. The conversion from chemical structure 

diagram to searchable chemical structure (sometimes called chemical OCR) is also possible as is the 

reverse conversion of searchable chemical structure to systematic chemical names. There are several 

commercial and non-commercial products which will perform these conversions. At present, 

however, it is primarily the journal and chemical database publishers who are interested in using these 

techniques to enrich their products by making them chemical substructure searchable. 

Pharmaceutical and chemical companies are also using these techniques to mine their in-house 

document collections and for the analysis of patent document collections. With the exception of a 

                                                      
43 CAS Registry Number http://www.cas.org/expertise/cascontent/registry/regsys.html  

44 BJOC http://www.beilstein-journals.org/bjoc/home/home.htm 

45 Chemistry Central Journal http://www.journal.chemistrycentral.com/ 

http://www.cas.org/expertise/cascontent/registry/regsys.html
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small number of academic pioneers of these techniques, however, there currently appears to be little 

interest in applying text mining to document collections in UK university chemistry departments.  

  

The Royal Society of Chemistry (RSC) and the Unilever Centre for Molecular Science at the 

University of Cambridge collaborated in the development of Oscar which, in addition to the 

recognition of chemical entities, will enable recognition and extraction of some data, such as spectra, 

from the body of text in a journal article. Oscar is also being used to identify entities which are being 

semantically marked up in relation to the increasing number of ontologies used by the RSC in Project 

Prospect. The RSC uses text mining as a first step but the results are manually curated before being 

finally accepted.  

  

ChemZoo, publishers of ChemSpider, have applied text mining to enrich their database of 21 million 

unique chemical entities with open access chemistry articles and other online chemistry materials 

such as blogs and wikis. They have built ChemMantis as a flexible platform for chemistry article 

mark-up. The entity extraction procedures utilize both algorithmic identification of systematic names 

and a series of dictionaries for the identification of species, hardware and software vendors, chemical 

vendors etc. Extracted chemical names are converted using Name to Structure conversion software 

and/or lookup in the ChemSpider database. Chemical names can be searched in Wikipedia, Entrez, 

ChemSpider, Google and MeSH. Functional groups, named reactions, species etc display the article 

abstracts from Wikipedia. The platform has been applied to over a thousand articles and is now the 

basis of the ChemSpider Journal of Chemistry markup platform.  

  

The SPECTRa-T project has developed text mining tools that address the need to extract the wealth 

of experimental data currently untapped in scientific theses, focussing on chemistry research data in 

molecular and related subjects. Much of the data (synthetic, spectral, computational and even 

crystallographic) generated by postgraduate researchers in chemistry and related departments are 

conventionally reported in theses. Although such theses might describe up to 50 novel chemical 

syntheses, much of this is not communicated in peer-reviewed publications to the scientific 

community in an appropriate form (numbers are reduced to points on diagrams, tables are converted 

to graphs in pixel form) and a significant proportion (anecdotally estimated at 50%) is never formally 

submitted at all. Although the bare essentials of the synthesis are published, the detailed experimental 

recipes (as found in the thesis) are often omitted.  
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Data mining is the process of digging through data and looking for meaningful trends and patterns. It 

uses sophisticated statistical analysis, neural networking, and modelling techniques to explore 

relationships in the data that more traditional methods may not find. This allows identification of 

previously undetected relationships among items by manual or automated analysis of the data. 

Associations between metabolic events, sequences of events that lead to later events, patterns to 

forecast functionality, and new information could be the goal of data mining in computational 

chemistry and drug design. In general, data mining builds abstract models of the data to guide 

understanding of the underlying trends. Data mining exploits advantages of neural networks, artificial 

intelligence, and statistics ð fields that have developed various methods for pattern recognition and 

property prediction. With the advent of powerful computers and intelligent interfaces methods, 

which used to require extensive computer and mathematical skills, are now available to the chemical, 

biological, and pharmaceutical researcher.  

  

One particular type of data mining is widely used in chemistry, namely, the Cambridge Structural 

Database is mined to build a greater understanding of structural chemistry, as an aid in chemical 

structure elucidation, in computational chemistry and in molecular modelling. In a similar fashion, 

the Protein Data Bank (PDB) has been widely used in drug design both in the pharmaceutical 

industry and in academia. Spectroscopy databases are also widely used as adjuncts to systems for 

identifying unknown chemical substances in analytical chemistry. With the exception of 

computational chemists and molecular modellers, the term ôdata miningõ is not widely understood by 

chemists and many of them confuse data mining with database searching. 

FUNDING ACTIVITIES 

The EPSRC Physical Sciences programme funds research and postgraduate training to support the 

health of the discipline and to provide skills and knowledge for future needs, with funding of £97 

million for research and £43 million for training in 08/09 across the chemistry, physics and materials 

science.  

REVIEW OF SPECIFIC PROJECTS 

JISC has a large portfolio of development programmes and projects aimed at delivering 

an Information Environment46 which will enable seamless access to the information academics need 

for research, teaching and learning and the tools they need to process that information and 

collaborate with others. Key discipline-based projects for chemistry are reviewed below. 

                                                      
46 JISC Information Environment 

http://www.jisc.ac.uk/whatwedo/themes/informationenvironment.aspx
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SPECTRa - Submission, Preservation and Exposure of  Chemistry Teaching and Research Data 
- A Digital Repository for the Chemical Community 

SPECTRa47 was a joint project between Cambridge University and Imperial College and was funded 

under JISC Digital Repositories Programme.48 It was completed in March 2007 and the Final Report 

is available.49 The project developed a set of customized software tools to enable chemists to 

routinely deposit experimental data in Open Access digital repositories. Requirements in a number of 

different user disciplines (X-ray crystallography, computational chemistry and synthetic organic 

chemistry) were determined and a customized version of the DSpace digital repository was developed 

along with additional tools and context-specific metadata to facilitate the subsequent reuse of the 

deposited information.  

The eCrystals Federation Project 

This project50 plans to establish a solid foundation of crystallography data repositories across an 

international group of partner sites, with metadata harvested by a number of aggregator services. 

Building on a previous feasibility study (eBank-UK Phase 3), the project aims to: 

¶ integrate and embed the open data repository approach into current research practice by 
engaging data centres, librarians, researchers, publishers and third party information 
providers  

¶ harmonise the metadata application profiles from repositories operating on different 
platforms  

¶ investigate aggregation issues arising from harvesting metadata from repositories within the 
networked information environments  

¶ enable the Federation of Institutional Archives to interoperate with international subject 
archives (IUCr and Cambridge Crystallographic Data Centre (CCDC)) and other third party 
harvesters  

¶ develop approaches to the preservation and curation of scientific data in open repositories.  

The project is led by the UK National Crystallography Service (University of Southampton) with core 

partners at UKOLN (University of Bath), the Digital Curation Centre (Universities of Bath & 

Edinburgh) and the Unilever Centre (University of Cambridge). The project currently has 14 

supporting partners.  

                                                      
47 SPECTRa http://www.lib.cam.ac.uk/spectra/index.html  

48 JISC Digital Repositories Programme http://www.jisc.ac.uk/whatwedo/programmes/digitalrepositories2005.aspx  

49 http://www.lib.cam.ac.uk/spectra/FinalReport.html  

50 http://wiki.ecrystals.chem.soton.ac.uk/index.php/Main_Page  

http://www.lib.cam.ac.uk/spectra/index.html
http://www.jisc.ac.uk/whatwedo/programmes/digitalrepositories2005.aspx
http://www.lib.cam.ac.uk/spectra/FinalReport.html
http://wiki.ecrystals.chem.soton.ac.uk/index.php/Main_Page
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Supporting Laboratory Research through digital repositories (R4L) 

This project51 addressed the area of interactions between repositories of primary research data, the 

laboratory environment in which they operate and repositories of research publications into which 

they ultimately feed (through documented interpretation and analysis of the results and in explicit 

linking and citation of the data sets). It developed prototype services and tools to address the issues 

of working with, disseminating and reporting on experimental data. In collaboration with scientific 

equipment manufacturers, the project developed methods to make raw experimental data available 

and richly annotated with metadata, as they are generated in the laboratory. The possibilities for 

aggregating heterogeneous raw experimental data from different sources and experiments, via 

effective management of the repository for the laboratory, were explored and prototype tools 

developed to enable, manipulate and derive reports for publication purposes. It also engaged in 

discussions with publishers and societies to determine anticipated requirements. 

 

Points to note: Chemistry has a unique advantage ð the searchable chemical structure 

diagram. It has historically been very well served with collections of comprehensive 

documentation, and a number of powerful search interfaces have been and continue to be 

developed. It is vital for chemistry researchers and students to have up to date knowledge of 

these systems and how and when to use them. Meanwhile, there are numerous projects (JISC 

funded and otherwise) which are developing new ways of working with chemical data. These 

projects should, as a matter of course, include advocacy plans (which are subsequently 

implemented) if the work carried out is going to have a long-term impact on scientific 

communications. 

 

THE ECONOMICS ENVIRO NMENT  

In this section we review some of the recent developments in the scholarly communications 

environment which have particularly pertained to the economics community.  

USE OF INFORMATION RESOURCES IN ECONOMICS 

Very little research was conducted with economists specifically as end-users of information systems 

until the mid 1990s, perhaps due to the relatively small size of this group of academics (fewer than 

3,000 in the UK). Before 1990 the bulk of the literature describing economists as information seekers 

are studies that place them under the wider umbrella of social scientists. 

                                                      
51 http://r4l.eprints.org/  

http://r4l.eprints.org/
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One of the first studies about how social scientists use information was in the late 1960s. The study, 

INFROSS - Information Requirements of the Social Sciences, aimed to discover how social 

scientists, practitioners as well as researchers, used information.52 A second research project from the 

University of Bath in the late 1970s, DISISS53 - Design of Information Systems in the Social Sciences 

- followed on and included a practical experiment concerned with the optimization of indexing and 

abstracting tools. Both studies presented a call for more services to be provided and both ultimately 

led to nothing new (apart from a better understanding of how social scientists access and use 

information). The rise of the internet and web based services for all academics followed in the 90s 

and changed the nature of the debate to one of technology and access. The INFROSS study was 

partially updated in work by Slater54 which highlighted that the main concern now for social scientists 

was for access to online services. An American study at about this time by Hurych55 showed that 

social scientists tended to use more online databases than researchers in other fields, whereas in the 

first cross disciplinary research by Ellis et al.56, no fundamental differences in information seeking 

behaviour were found between scientists and social scientists.  

 

Established as a membership organisation in 2003, Nereus57 is an economics subject based 

consortium of leading academic institutions and their libraries from over 13 countries. In 2007 and 

2008 Nereus undertook a user survey of economics academics, with the objective of identifying the 

needs of economics researchers for access to full text documents and datasets, for disseminating their 

research materials as well as the services they wished to see implemented in Economists Online 

(EO). The methods used were an online survey between December 2007 and January 2008 (533 

respondents from across Europe) and 3 focus groups and 1 group consultation in the form of a blog 

                                                      
52 The information uses and needs of social scientists: an overview of INFROSS. M. B. Line ; Aslib Proceedings ; 1971 Vol 

23 No. 8 pp 412 - 434 

53 Design of Information Systems in the Social Sciences. Towards the improvement of social science information systems: overview of 
research carried out 1971-1975. Bath: Bath University Library, February 1980. (DISISS Research Reports, series A no.1.) 

54 Slater, M. (1998). Social scientistsõ information needs in the 1980s. Journal of Documentation, 44(3), 226-237 

55 Hurych, J. (1986). After Bath: scientists, social scientists, and humanists in the context of online searching. The Journal of 
Academic Librarianship, 12(5), 158-165 

56 Comparison of the information seeking patterns of researchers in the physical and social sciences. Ellis, D; Cox, D; Hall, 

K. Journal of Documentation, Volume 49, Number 4, 1993 , pp. 356-369(14) 

57 http://www.nereus4economics.info/ 

 

http://www.emeraldinsight.com/0001-253X.htm
http://www.nereus4economics.info/
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(29 participants) were held between September 2007 and January 2008. Although the results are not 

publicly available, they have shared the following information with us.  

Content: 

¶ Very few survey respondents reported having difficulties in accessing journal articles online 

(2.6%). Books, book chapters, datasets and theses were, instead, reported as the least 

accessible through online services. Of the research material which is most difficult to access 

online, books and datasets were commonly referred by Economics researchers as desirable 

for inclusion in EO.  

¶ Focus group participants demonstrated an important interest in datasets developed for both 

academic and commercial purposes. Dataset creators indicated that they would prefer to 

distribute their products only after publishing their research and on condition that measures 

were put in place to guarantee proper acknowledgment of their work. Copyright concerns 

were common among economists in relation to both publications and datasets.  

¶ The most common formats used by economists for the consultation and production of 

research material were: Word (82.4% and 80.9%) and Portable Document Format ð PDF 

(89.1% and 80.7% respectively). Other Microsoft Office products (Excel and PowerPoint) 

were also very commonly used for both purposes, although to a lesser degree. Text formats, 

in turn, were more commonly used for consulting research outputs whilst LaTex format was 

used for the production of publications. Active researchers, in comparison to non-

researchers, reported different needs and interests: the former expressed a greater need for 

accessing books and book chapters as well as demonstrating a greater reliance on specialised 

software such as SPSS, Stata and LaTex. 

Dissemination: 

¶ The majority of economists surveyed (70.0%) indicated that they currently make most of 

their research outputs available on open access, while a minority (30%) make all their 

research outputs open access. It is unclear from the survey what proportion of the open 

access research outputs declared are discussion or working papers which have traditionally 

been made freely available. 

¶ Google (82%), Google Scholar (71%), Research Papers in Economics (RePEc) (65%) and 

known authorsõ websites (57%) were the most commonly used online services by economists 

to look for research material. 
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¶ Economists surveyed indicated that the preferred services to disseminate their own works 

were Google (65%), Google Scholar (70%), RePEc (67%) and the Social Science Research 

Network ð SSRN (56%). 

¶  Researchers and non-researchers were not different in their preferences for Google and 

Google Scholar. However, RePEc, SSRN and authorsõ websites were more commonly used 

by the first group. 

Services: 

¶ Only a minority of surveyed economists reported having access to information on how often 

their work is cited or used (37%).  

¶ Survey respondentsõ preferred literature search options were by author, title, keywords in full 

text, subject and abstract. 

¶ Economists indicated that the most appealing services of those planned for inclusion in EO 

are: links to free full-text content and relevance ranking of search results. 

¶ Focus group participants were more interested in ranking articles by the number of citations 

they obtained rather than by the number of downloads. Links to papers that cite a piece of 

research would be welcomed as an important utility of EO. Around half of survey 

respondents indicated that download statistics would be very important or important to 

them (50.5%). 

¶ Additional suggestions for services to incorporate in EO included: announcements of 

conferences and job opportunities; creating a space for comments and quality assessment of 

uploaded papers. 

¶ Respondents from different countries and research activity (researchers and non-researchers) 

presented similar preferences for search options and services to be included in EO. 

¶ Focus group participants were generally interested in publications lists as a service provided 

by EO. 

RECENT DEVELOPMENTS IN ECONOMICS RESEARCH 

Thomas Krichel set up NetEc in 1993, as a very early venture in the electronic dissemination of 

papers in economics. He published the first economics working paper on the internet in April of that 

year as a contribution to WoPEc (Working Papers in Economics), the first collection of electronic 

working papers in economics. WoPEc ran unfunded from April 1993 to August 1996 when it gained 

ELib funding. From 2000 onwards a number of projects arose within the academic economics 

community as part of an attempt to take on the large commercial journal publishers. Economics 
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journals had been increasing in price at well above the rate of inflation and yet it was typical for a 

researcher to wait for over two years before a paper was published. Frustrated with this perceived 

lack of service and value, a series of projects were started. ELSSS (Electronic Library for the Social 

Sciences) was set up in 2001 by an economist from the UK.58 It aimed to set up a new type of 

partnership between academics and librarians at the expense of commercial publishers. Prices for the 

new journals were to be low and the authors and referees were to be paid. Ironically it was an 

unsustainable economic model which brought down ELSSS, as it did not generate enough 

subscription revenue to fund the author and referee fees, and the project failed. 

 

More successfully some academics from the US started a free online journal - Economics Bulletin59 - 

whose aim was to foster free and more rapid scientific communication across the entire community 

of research economists using the web for delivery. Economics Bulletin still survives. Subsequent 

research says that for most economics academics changing the practise of submitting to the highest 

quality/impact established journals, in favour of new untested ones for the sake of making their work 

available at a lower cost, does not pose a strong enough incentive. The well documented influence of 

the RAE is again at work.60 Economics61 is another pioneering online journal run by the Kiel Institute 

for the World Economy and offering electronic-only open access publication. Since its launch in 

2007 it has published 57 peer reviewed papers. 

 

In 2005 a study on citation patterns62 in economics analysed the citations in three specialized 

economics journals. The author demonstrated that practitioners of different subfields drew upon 

different types of resources in conducting their research, raising implications for collection 

development policies. In 2006, JSTOR commissioned research into scholarly communications in 

economics.63 Its authors concluded that journals and working papers continue to be the most 

important means of scholarly communication for economists with working papers used for 

                                                      
58 Manna (2002) The story of ELSSS: a new model of partnership between academics and libraries 
www.jbi.hio.no/bibin/kurs/vitpub/The%20story%20of%20ELSSS.doc 

59 http://www2.warwick.ac.uk/fac/soc/economics/staff/faculty/wooders/reseb0110.pdf 

60 Walford, L. (2000), The Research Assessment Exercise: its effect on scholarly journal publishing, Learned Publishing, Vol. 
13 No.1, pp.49-52. 

61 http://www.economics-ejournal.org 

62 Waller J. H. (2005) Evaluating scholarly communication at the sub disciplinary level: Citation patterns in economics. 
Journal of Collection Management. , Vol. 30, No 2, pp. 45-57.   

63http://www.ithaka.org/publications/pdfs/JSTOR%20Econ%20Study%20Report%20Public%20final1031.pdf 

http://www.jbi.hio.no/bibin/kurs/vitpub/The%20story%20of%20ELSSS.doc
http://www2.warwick.ac.uk/fac/soc/economics/staff/faculty/wooders/reseb0110.pdf
http://www.ithaka.org/publications/pdfs/JSTOR%20Econ%20Study%20Report%20Public%20final1031.pdf
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communication of recent research and journal articles remaining the version of record and the basis 

for the assessment of scholarsõ work. Access to data was gaining currency, allowing other researchers 

to replicate research and for use as a teaching tool. However data is still often seen as a private 

resource within economics. This is borne out by our discussions with the Expert Panel, one of whom 

said that òThe value that I add to the data is my Intellectual Property and I am not going to share that with anyone 

but my co-authors. Itõs a race - like cracking the genomeó. Similarly the Expert Panel report that economics 

has a tradition of lone scholars. In fact, papers written by more than four authors are frowned upon 

by the RAE which predicates against collaborative working.  

 

The authors of the JSTOR report find that economists begin the exploration of a new topic by 

tapping personal networks to identify relevant papers. They then follow the bibliographies of those 

initial papers to other papers they find interesting. This research process has not changed in decades 

but the tools that are available for following bibliographic links have changed with the advent of the 

internet. EconLit64 was traditionally where economists would begin a research inquiry, but the 

JSTOR report suggests that this has largely been supplanted by Google Scholar and Google as a 

primary search tool.  

RECENT DEVELOPMENTS IN TEACHING AND LEARNING 

It had been noted that economics lagged behind other disciplines in successfully incorporating new 

technology into its teaching methods. Papers by Becker65 and Becker and Watts66 document the 

situation in the US in the mid 1990s saying that economists needed to get away from the ôchalk and 

talkõ approach. Further research about patterns of working in economics included a study on digital 

resources having an impact on teaching, learning and student progression (Jones et al.).67 This work 

showed that there existed clear disciplinary differences in the way that digital resources were being 

integrated into teaching and learning. Subsequently, cross discipline studies were undertaken, on 

issues such as the Distributed National Electronic Resource (DNER) and its evaluation over time 

(EDNER and EDNER+) which included teaching and learning as the focus of their research. These 

                                                      
64 http://www.aeaweb.org/econlit/index.php 

65 Becker,W. E. 1997. Teaching economics to undergraduates. Journal of Economic Literature 35 : 1347ð73 

66 Becker W. E. and M. Watts (1996) Chalk and Talk: A National Survey on Teaching Undergraduate Economics. American 
Economic Review 86(2) May pp448-453 

67 Jones, C., Zenios, M. and Griffiths, J. (2004) Academic use of digital resources: disciplinary differences and the 
issue of progression. In: Networked learning 2004: proceedings of the 4th international conference on networked 
learning. University of Lancaster, Lancaster, pp. 222-229 
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also showed significant differences in the take up and effectiveness of digital resources across 

different disciplines. 

 

In the UK however, since the turn of the millennium, there has been an explosion of activities aimed 

at the use of technology in teaching for many subjects including economics. 

 

The Economics Network of the Higher Education Academy is one of 24 subject networks whose 

aim is to promote high quality learning and teaching through the development and transfer of good 

practices. It is based at Bristol University and runs a website, newsletter, conference, workshops and 

publishes case studies and tutorials aimed at improving teaching and learning in economics. The 

Economics Network supports various learning and teaching development projects whose aims are: 

¶ to encourage and support curriculum developments, learning and teaching research, and 

other innovations which will enhance students' learning experiences 

¶ to encourage collaboration and facilitate dissemination and sharing of good practice between 

departments, local support services and institutions.  

The Economics Network was launched in 2003/4 and has been at the forefront of pushing the use 

of new technologies in teaching and learning for economics.  

 

In the broader area of learning technology, The Association for Learning Technology (ALT)68 runs 

workshops and courses to support the use of new technology in teaching, they run a professional 

accreditation scheme (CALT) and have around one certified member per UK institution. They do 

not list members by subject area specialty. There is also support in the form of learned journals - 

Computers in Higher Education Economics Review (CHEER) is now in its 19th volume and the 

ALT ðJ journal on the use of learning technologies in teaching also has occasional papers on the use 

of new technologies, which is mainly software, in economics teaching. 

 

The JISC/Higher Education Academy DeL initiative69 has funded several projects related to 

eLearning in economics. Also, in 2007 JISC funded the CAMEL (Collaborative Approaches to the 

Management of E-Learning) project70 to examine the benefits and weaknesses of e-learning and 

                                                      
68http://www.alt.ac.uk/  

69 http://www.heacademy.ac.uk/ourwork/learning/elt 

70 http://ww w.jiscinfonet.ac.uk/camel 
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several of the case studies developed were in economics. The LXP study (Conole et al.71) was 

perhaps the most extensive study and used mixed methods to examine disciplinary differences in 

technology use by university students. This study found that students often use personal technology 

such as mobile phones and standard software for learning, that search engines were preferred to 

libraries, and that peers provided invisible support and òan underworld of communicationó. However 

this study did not survey which technologies were used by the teachers. The outputs from a joint 

JISC/HE Academy symposium held in February 200672 and articles which explicitly explore some of 

the discipline differences with respect to e-learning are also useful. Together all these resources give 

us useful pointers for the future since todayõs students are tomorrowõs teachers. 

REVIEW OF SPECIFIC NETWORKS AND SERVICES 

Although economics is not traditionally seen as a groundbreaking discipline, and in comparison with 

many other (mainly scientific) disciplines it has been slow to take up new technologies, the current 

situation demonstrates that it is well served by online information resources for teaching and 

increasingly for research too. Some specific large projects are reviewed below. 

RePEc 

A peculiarity of economics is the long lag time between journal papers being submitted to a journal 

and actually being published (this is covered comprehensively in the JSTOR report and was 

supported by conversations with our expert panel). This has led to the importance of ôworkingõ or 

ôresearchõ papers ð i.e. those papers that are written but not yet officially published. Taking advantage 

of this situation, an online service called Research Papers in Economics (RePEc) was founded 

(Working Papers in Economics (WoPEc), a precursor of RePEc was supported by JISC) in the area 

of electronic resources. Over 1000 archives contribute to RePEc. A user service of RePEc is IDEAS 

(Internet Documents in Economics Access Service) a service providing information about working 

papers and published research to the economics profession. IDEAS collects information about the 

popularity of various resources and feeds this back to users. Another RePEc user service is the New 

Economics Papers (NEP) current awareness service with over 50,000 individual subscriptions. 

                                                      
71 Conole, G., de Laat, M., Dillon, T. and Darby, T. (2006) JISC LXP Student experiences of technologies - final report. 
JISC report ñ November 2006 

72http://www.heacademy.ac.uk/eLDisciplines.htm 

  



ADVOCACY TO BENEFIT FROM CHANGES: 9 APRIL 2009 

30 

Nereus 

Neurus is developing information services to connect existing essential research resources and to 

unlock new content from economics faculties. Its aim is to integrate access to the economics 

resources of key libraries, academic publications and other online resources in Europe. The user 

requirements survey reported above has fed into the NEEO project which is funded by the EU e-

contentplus programme which funds measures to make digital content in Europe more accessible, 

usable and exploitable. 73 NEEOõs Economists Online service is an online portal providing the high-

quality academic output of 20 universities. All the universities involved in the project have an 

institutional repository (IR) of academic work produced by economics researchers of the university. 

The economists are encouraged to deposit copies of their publications and datasets in their local IR 

and Economists Online will then pick up these publications, making them cross-searchable and 

accessible from a central access point. Content from nearly 800 of Europeõs leading economics 

scholars will be cross linked through this project and other existing research resources such as RePEc 

will be included in the service. Book references, chapters, journal articles, working papers, reports, 

conference proceedings and statistics will be made available online. Sources are provided with as 

much full-text as possible. The service will also provide content in several languages and will be 

searchable in French, Spanish, German and English. Economists Online is due to launch later in 2009 

and is itself evidence that economics is improving access and striving for open access where possible 

in online resource provision for its academics. 

ESRC initiatives 

ESRC has a Research Resources Board (RRB) which is responsible for developing resources such as 

data, research methods, and information technology to enable high quality research. They manage 

Resource Centres and Resource Programmes with the aim of ensuring that òUK social science has 

not only world-class datasets, but also the appropriate skills and technologies to reap optimum 

benefit from these resources.ó Professor Alan Alexander, the Chair of the RRB told us that òthe 

ESRC are committed to the open availability in the public domain of any data sets generated through their funded 

activitiesõó. The main aim is to make this data available to a wider number of social scientists for future 

research. Professor Peter Elias, the ESRC strategic advisor for data resources, further confirmed that 

the ESRC is involved in capacity building around data and in improving researchersõ ability to use the 

new technical infrastructure. The trend in economics is to move away from macro towards more 

micro driven research, the implications of this with respect to data being that far more detailed 

                                                      
73 http://www.nereus4economics.info/econline.html 

 

http://www.nereus4economics.info/econline.html
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research is going on around increasingly complex data sets. The challenge for the ESRC is to equip 

current and future researchers with the data confidence to undertake this important work. Training is 

therefore important in areas such as data discovery and data quality ð something that they are keen to 

work on with other bodies such as the UK Data Forum. 

 

ESRC requires that experimental data (which it has funded the collection of) is deposited in the 

Economic and Social Data service74. This is a national data archiving and dissemination service which 

came into operation in January 2003. The service is a jointly-funded initiative sponsored by the 

Economic and Social Research Council (ESRC) and the Joint Information Systems Committee 

(JISC).  

 

There has been recent rapid growth in the use of digital geographical information across a wide range 

of fields. The most obvious manifestation of this has been the emerging ubiquity of Google 

Maps/Earth (and to a lesser extent Microsoft Virtual Earth) and the growth of ômashupsõ bringing 

together information using web-based mapping technology. Web maps are now widely used to 

advertise the availability of both public and private sector services. At the same time, the public and 

private sectors are now making extensive use of GIS and remote sensing to assist in service planning 

and delivery and improving business. Digital mapping has also been used in applications such as 

crime mapping to identify social problems and monitor progress. The academic community has 

already been well served by ESRC and JISC in purchasing major geographical data sources such as 

OS digital map data (Mastermap etc.) and supporting services which deliver them (e.g. EDINA 

Digimap and MIMAS Census, geographical directory and remote sensing data). A great deal of use 

has been made of these services, and the analysis of Census data and digital mapping has now spread 

well beyond the traditional users in the ògeosciencesó. The question now is how further investment 

by the ESRC and JISC can be used to respond to the rapidly changing environment for geospatial 

data. The ESRC is currently undertaking a review of the demand for geo-spatial data services by the 

research community. The evidence collected to date indicates a strong demand for such services to 

be provided by experts, combining both spatial analytical techniques with data linking and 

visualisation methods. JISC and the ESRC are obvious partners to establish such services. 

                                                      
74 http://www.esds.ac.uk/about/about.asp 

http://www.esds.ac.uk/about/about.asp
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Points to note: Within research, the practices of circulating preprints for information and 

publishing in the highest impact factor journals for the academic record is unlikely to change 

without encouragement and policies from the ESRC/RAE. Similarly it is unlikely that there 

will be widespread increases in data sharing and collaborative working within research 

unless these bodies change the way that they assess research. There are already initiatives 

within the ESRC around data sharing, archiving and collaboration and there is interesting 

work going on around making available geo-spatial data services. Advocacy programmes in 

economics around data sharing and archiving will certainly need to work with these ESRC 

initiatives. In addition, Economists Online and RePEc are key bodies to work with in setting 

up advocacy programmes for economics.  

 

In teaching, the energetic activity of the Economics Network seems to have had an 

important effect and is certainly a key organisation to work with for advocacy planning. So 

far, their emphasis has mainly been on promoting new information resources to researchers 

rather than new ways of working.  
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4.  FINDINGS  

SAMPLE 

Face to face and telephone interviews were conducted with experts in chemistry and economics. A 

list of interviewees can be found in Appendix 1.  

 

A total of 692 responses were received to the online survey (440 responses from the chemistry 

community and 252 responses from the economics community). The UK responses from chemists 

represented 1% of the UK community of chemists and students (total approximately 40,000) but 

over 3% of the UK community of academic chemists and students (total approximately 12,000). The 

UK responses from economists represented 5% of the UK community of academic economists. 

Responses were spread over a range of subdisciplines (Figures 1 and 2), research/teaching split and 

level of position (Figures 3 and 4), age (Figure 5) and location of institution (Figure 6).75  

 

Whilst we have attempted to obtain as representative sample as possible, it is important to note that 

the findings reported here come from a self-selecting sample who answered an Internet survey and 

the sample is therefore potentially open to bias and might not be representative of the general 

population of economics and chemistry researchers. 

  

 

 

 

                                                      
75 The institutions were categorised as follows: a ôTOPõ LEVEL RESEARCH INSTITUTION  was one who 

had received a grade 4* for 15% or more of its submissions in the latest RAE; ôMIDõ LEVEL was one 

who had received grade 4* for less than 15% but had submitted an entry to the RAE ; non-research 

institutions were all other UK departments which had respondents. (The RAE defines 4* as research 

quality that is world-leading in terms of originality, significance and rigour.) 
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Figure 1. Chemistry subdiscipline 
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Figure 2. Economics subdiscipline 
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Figure 3. Research/teaching split 

 

 

Figure 4. Position of respondents 
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Figure 5. Age of respondents 

 

Figure 6. Location of respondents 
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USE OF INFORMATION R ESOURCES  

Information resources 

Respondents were asked which of a number of types of resource were used in their research and 

teaching activities (Figures 7 and 8).  

 

 

Figure 7. Use of information resources in chemistry 

Resources mentioned most frequently by chemistry researchers are, in order, published journal 

papers, books, chemical structures, experimental and theoretical data sets, presentations, images and 

working papers. There is very little reported use of Web 2.0 type tools such as blogs and discussion 

forums, or new formats such as podcasts, or audio and video clips.  

 

Resources mentioned most frequently in chemistry teaching are, in order, presentations, books, 

structures, images, journal papers, VLEs. Books are used more than journals at this level ð a limited 

number of journal papers are brought into undergraduate courses in the third and fourth year, and 
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into postgraduate courses. There is some use of VLEs, and more use of audio and video clips in 

chemistry teaching but still surprisingly little use of Web 2.0 tools. Interviews with the Expert Panel 

suggested that chemistry teaching is highly reliant on textbooks with more articles used as the course 

proceeds year on year. Handouts tend to be in paper form, either printed articles or slides. Some 

chemistry courses have a fourth year in which students carry out a research module, and in these 

courses students will be directed to the research literature.  

 

 

Figure 8. Use of information resources in economics 

Resources most used by economics researchers, in order of use, are published journal papers, 

working papers, books, models and experimental and theoretical data sets. As noted in the 
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background section, the high use of working papers is a well documented characteristic of 

economics, where journal publishing time delays can be significant.  

 

Resources most used in economics teaching show that books are used more than journal papers, but 

a significantly higher proportion of economics teachers use journal papers than chemistry teachers. 

This is probably because of the differing pedagogic styles of the subjects; background reading of 

papers in the social sciences is a part of most undergraduate courses, whereas in the pure sciences 

these are rarely used until the postgraduate stage. VLEs and Web 2.0 technologies are also used more 

widely in economics teaching with audio and video clips, discussion forums and blogs showing 

greater use. This could be because as noted in the background section economics has the support of 

a specific body (the Economics Network) whose sole job is to promote the good practice in teaching. 

 

Points to note:  

Books are still a heavily used resource. Economics researchers seem to use less in the way of 

complex data formats than chemists, relying mostly on journal and working papers and 

books.  

 

In both disciplines, teaching uses more Web 2.0 type technologies than researchers. This 

may change as the current generation of students become researchers. The economists seem 

to more sophisticated in their teaching than chemists ð using more in the way of Web 2.0 

technology. The increased use of Web 2.0 technology in teaching suggests that in order to 

influence the new generation of researchers, advocacy for the use of these kinds of 

technologies might be best incorporated into teaching curricula. 
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Online resources 

The survey results for chemistry and economics show that the most widely used online resources in 

both disciplines are e-journals and Wikipedia (see Figures 9 and 10). 

 

 

Figure 9. Use of online resources in economics 

The resources which are used most regularly by economists are ejournals (including JSTOR, Web of 

Science and ScienceDirect) (76% use them at least weekly),  Wikipedia (58% at least weekly), Google 

Scholar (55% at least weekly), RePec services (38% at least weekly) and The Economist (33% at least 

weekly).  

 

The resources used most regularly by chemists are e-journals (including ACS, RSC, PubMed, Science 

Direct, JSTOR ) (90% use at least weekly), Web of Science/Web of Knowledge (69% at least 

weekly), Wikipedia (57%), SciFinder/ SciFinder Scholar/STN (46%), Structural databases (37%), 

Article alerts (Zetoc, Athens) (34% at least weekly). 
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Figure 10. Use of online resources in chemistry 

Points to note:  

There is high use of Wikipedia and Google Scholar in both disciplines although chemists use 

alerting services and more specialised subject based services much more often than 

economists. This is likely to reflect the fact that more chemists are taught information skills 

than economists as part of their course, see later, and also the culture of circulating preprints 

as a way of keeping in touch within economics.  

 

The data suggest that advocacy might be targeted teaching information skills to economists 

to encourage greater use of services such as RePEc and Economists Online to help greater 

dissemination and use of literature resources. Advocacy might also usefully be targeted at 

highlighting the differences between and relative benefits of e-journal based information 

resources such as Web of Science, JSTOR and Science Direct, and the freely available 

internet based information sources.  
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WORKING WITH DATA  

Data linking 

Respondents were asked òAre you able to link (click through) to datasets which you use in your 

work?ó The responses are shown in Figure 11.  

 

 

Figure 11. Data linking 

Because of the high numbers of òdonõt knowó responses, we contacted the respondents who had 

ticked this box to probe more about their responses (see Appendix 5). The general feedback 

appeared to be that they did not use datasets or had not been taught how to link to them. There 

seems to be a clear need for advocacy on data linking in both chemistry and economics. 

Data sharing 

Respondents were asked òDo you share information with your colleagues/co-workers/students in 

your work?ó The responses are given in Figure 12 below. 
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Figure 12. Data sharing 

Those who had answered this question positively were then asked what sort of information they 

typically shared for research and for teaching (see Figures 13 and 14). 

 

The types of information which chemistry researchers share most (in ranked order) are journal 

papers, presentations, datasets, working papers, chemical structures and books. Economics 

researchers share mainly working papers and journal papers, followed quite a long way behind by 

course materials, books, datasets and models. The main difference between the two groups is in the 

sharing of datasets. Despite the findings of the JSTOR report, that economists are sharing more 

datasets than they used to, chemists still appear to share datasets a lot more than economists. 

Discussions with the Expert Panel indicated that chemists work collaboratively across institutes 

whereas economists tend not to share data outside their research group (see previous comments). 

There may also be differences between sub-disciplines of chemistry. One expert told us that òa 

synthetic chemist considers it takes 3 years to develop a methodology, and having done so, they want to have 5 clear 

years exploiting it without (too much) competition from other groups.ó  
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Figure 13. Types of information shared by economics researchers 

 

Figure 14. Types of information shared by chemistry researchers 

 


