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●••••••••••••
One frequently reads statements to the effect that Open Access is difficult to
define or that it has many meanings. Whilst it is true that the term has a wide
variety of applications in other settings, from the right to roam across the British
countryside through systems for seeing your doctor to a kind of bone density
testa, in the scholarly communications sense it is actually rather easy to define
what Open Access is. It is the free (gratis) online availability of the research
results that scholars give away themselves (peer-reviewed journal articles and
conference papers, mostly), provided by authors upon acceptance for publication
and made permanently available without restrictions on use.
Open Access is not about the literature and research output from which scholars
normally expect to derive some financial benefit, such as books and monographs
from which they would justifiably expect a royalty: no-one is suggesting that the
authors of these types of output should give them away, now or in times to come.
So having defined Open Access as free, immediate, permanent and unrestricted,
let’s move on to why we should have it. Certainly its introduction is causing all
manner of upheaval, anxiety and argument, things we could all do without unless
there are very persuasive reasons for backing the cause. What are these
reasons? What is Open Access going to offer that is of sufficient benefit to make
the struggle worthwhile?
I propose four main reasons as to why Open Access is beneficial for the way
scholarly research is carried out and how its findings are used, and is thus
a
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incontrovertibly beneficial for human society as a result. I mention the latter
because the stakeholders are, after all, not just the immediate players in the
game: we all have stakes in there, too – researchers, research institutions,
nations and global society as a whole. We all have an interest in the efficient and
effective progress of scholarly endeavour. The reasons I offer, then, for why
Open Access is the way to go are these:
i)
ii)
iii)
iv)

Open Access means there is greater visibility and accessibility, and
thus impact from scholarly endeavour
Open access means there is more rapid and more efficient progress of
scholarly research
Open Access means there can be better assessment, better
monitoring and better management of science
Open Access means that novel information can be created using new
computational technologies

These are not just personal hunches. There is evidence for each, as I shall now
go on to explain.

●••••
Open Access brings greater visibility and impact for research
Evidence is now accumulating that open access increases the impact of
scientific work1, 2 ,3, 4, 5. Stevan Harnad’s teams in Montreal and Southampton
have carried out the most wide-ranging and extensive studies on this issue.
Their robot crawls the Web, searching for scholarly articles that are openly
accessible in full-text. Once articles are located, the number of citations to these
articles are measured and compared to the number of citations to articles in the
same issue of the same journal thus ensuring that like is not being compared to
unlike. Comparing articles in different research fields, or between different
journals, would be a very badly controlled experiment, but the methodology used
here avoids this potential pitfall.
The data that have so far come out of this series of studies, which is ongoing,
have demonstrated conclusively that open access doubles downloads and
increases citations by an average of around 50% (this rate varies with discipline,
from around 40% for biology to 250% for physics, so 50% is a conservative
average figure)6,7.
Given that, and since only 15% of research around the world is currently open
access, we can translate these findings about the loss of potential usage and
impact (downloads and citations respectively) into figures that are meaningful in
terms of the way research is funded. An example from my own country serves to
show what I mean here. The current budget for the eight UK Research Councils

is 3.5 billion GBP per annum. There is much more money pouring into research
and development in the UK, of course, but for the purpose of my argument this
particular example of public funding through the central funding bodies suffices.
If open access increases impact (citations) by an average of 50%, as Harnad’s
work shows, then potential impact worth 1.49 billion GBP is being lost every
year if the output from the research funded by the UK Research Councils
remains closed. A recent paper by economists Houghton and Sheehan has
drawn similar conclusions8.

●••••
Open access brings more rapid and more efficient progress for scholarly
research
The high energy physics repository, arXiv, which has been in operation since
1991, provides the perfect experimental system for studying the deposition
behaviour, usage patterns and impact of open access material. The repository
contains around 400,000 documents, of which just over half are postprints, that
is, they have been peer-reviewedb.
Brody has looked at the pattern of citations to articles deposited in arXiv,
specifically at the length of the delay between when an article is deposited and
when it is cited, and has published the aggregated data for each year from 1991
to the present9. For simplicity, in Figure 1 below I have shown only the data for
alternate years. These show that as more papers are deposited and more
scientists use the repository, the time between an article being deposited and
being cited has been shrinking dramatically, year upon year. This is important for
research uptake and progress, because it means that in this area of research,
where articles are made available at – or frequently before – publication, the
research cycle is accelerating. The height of the curves in Figure 1 is not
particularly significant because they simply show that the number of articles
being deposited is growing each year. What is important is the shape of the
curves. Those for earlier years show that it used to take a much longer time for
new findings to be used and cited in further research, whereas for later years
articles are being cited much earlier. Put simply, the research cycle in high
energy physics is approaching maximum efficiency as a result of the early
and free availability of articles that scientists in the field can use and build upon
rapidly.

b
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Figure 1: Time taken for articles in the arXiv database to be cited
(constructed from original data provided by Dr Tim Brody)

●••••
Open Access will enable better assessment, better monitoring and better
management of science
Work that is now going on in the field of scientometrics (bibliometrics specifically
applied to the scientific research literature) is pointing the way to what will be
possible in future in terms of tracking the way the literature is used, how scholarly
research effort is built upon, and how to identify effective science and scientists10.
The citation-tracking software, Citebasec, developed at Southampton University
by Tim Brody, currently works on the UK mirror site of the arXiv repository (high
energy physics) and some other open access article sources. It records the
references each article cites and links these to the citing articles, thus mapping
the complex web of citations within the bodies of literature in these collections.
Using Citebase, it is possible to track how a field of research has developed,
grown, split into sub-fields or declined. It is possible to work backwards to see
where an idea first arose and who was responsible for it: it is possible to analyse
who are the (highly cited) leading researchers in the field (considered to be
‘authorities’) and who cites them frequently: it is possible to see which articles are
c
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frequently – or always – cited alongside certain other articles; and it is possible to
trace the development of ideas and theories, their growth rate, their maturation,
their directionality, the diversification of a field into daughter fields of research,
and so forth.
Until the development of this type of analytical tool bibliometrics was something
of an infant field with severe limitations on the methodologies that could be
utilised. Now there are enormous possibilities and these will provide the means
not only for researchers to better understand how their own work is being used
and how their field is developing, but opens up a wealth of avenues of
investigation for bibliometricians and for research funders, research managers
and research planners to do their jobs with much more effectively. These tools
will enable us to measure, assess and manage scientific productivity and
progress much better than is currently possible, but they depend on having a
critical mass of open access material on which to work.

●••••
Open Access will enable novel information to be created using new
computational technologies
Alongside the bibliometrics opportunities described above, exciting new
developments in text-mining and data-mining are beginning to show what can be
done to create new, meaningful scientific information from existing, dispersed
information using computer technologies11,12, 13. Research articles and
accompanying data files can be searched, indexed and mined using semantic
technologies to put together pieces of hitherto unrelated information that will
further science and scholarship in ways that we have yet to begin imagining.
These technologies are just in their infancy at the moment.
Real scientific advances will be made using them but the technologies can only
be applied effectively to the open access corpus: literature and data hidden
behind journal or databank access restrictions are invisible to the computer tools
that can do this work and so it is crucial that we free up the results of current
research in order to generate the benefits that lie in wait. The longer we wait for
open access to happen, the longer we delay the advantages to science and
society that these technologies will bring.

●•••••••••••••
These, then, are the reasons for which open access is worth the struggle. I have
briefly described the tangible benefits for scholarship and society. My concluding
point is one that addresses an issue that is more prosaic but important
nonetheless in the context of how scholars will be working and reporting the
results of that work in an open access world. It is about where we might go once
open access is the norm and is properly integrated into the workflow and modus

operandi of the world’s scholars. How might the scholarly communication
landscape look then and how might it all fit together?
I think we can safely make a handful of assumptions. First, that there will be a
digital repository in each research-based institution (and probably in each
teaching-based institution as well). Second, that policies will continue to be
implemented in institutions that will ensure that content is deposited in these
repositories. Third, that imaginative community-oriented or business-oriented
entrepreneurial service suppliers will position themselves to offer a wide range of
services operating around repositories from a very local level to a global level.
During the first half of this year (2006) we undertook a study on behalf of the
UK’s Joint Information Systems Committee (JISC) whose aim was to construct a
model for how the open access repositories in the UK would be spanned – and
indeed underpinned – by services that assist or provide for repositories
themselves or that enhance or exploit their content. The study was
commissioned as part of the JISC Digital Repositories Programmed, a substantial
and far-reaching exercise that is focusing upon gaining understanding,
developing new technologies and procedures, and planning and implementing
digital repository-associated activities and functions. The JISC-commissioned
Roadmap for the UK repository scene14 was published as our study was
underway and this together with the JISC Information Environment15 construct
formed the bases around which we developed our vision of how things would
look around the turn of the decade in the UK. The final model, including both
structural and technical elements, is described in detail in our report16 and in two
articles in preparation.
In brief, a layered map is envisaged. The data layer, consisting of the
repositories themselves (institutional repositories, subject repositories, open
access journal repositories and those that will undoubtedly be set up in the years
to come by learned societies in furtherance of their core mission to promote their
discipline or field), will be underpinned by a layer of services at the ingest level –
the level where data are collected into repositories. Services that are likely to
operate here are those that provide technical or policy advice for repository
managers, hosting services for repositories, or digitisation services for legacy
literature.
Above the data layer is the aggregator layer, where content (usually just the
metadata) is harvested, and where the metadata are enhanced and enriched and
presented for services operating in the top layer – the output level – to exploit.
Top-layer services include such things as preservation services, for example, or
publishing services such as peer review and adding value in the form of copyediting, formatting for print and online presentation and marking-up (e.g. into
d

www.jisc.ac.uk/index.cfm?name=programme_digital_repositories

XML) to enable optimal exploitation by semantic computer technologies. Other
services may harvest content in a straightforward way and publish overlay
journals, create specialised collections for particular scholarly communities –
perhaps in individual disciplines for teaching and learning and so forth – or may
harvest content to be added to other types of material to provide high addedvalue services with considerable revenue-earning potential. We expect the
learned societies, especially, to grasp the extraordinary opportunities this
landscape will place before them: the current disadvantages with which they
grapple, in their position as small entities faced by the might of the large
publishers, will dissipate in this environment.
There is much to be looked forward to, then, and benefits for stakeholders of all
kinds. But most important of all is that the payoff from our investment in science,
technology and scholarship will be maximised. Society pays for research to be
done, partly in the spirit of human curiosity about the world we live in, but also in
the hope that tangible payoffs will be forthcoming. We pay up, and we do so
expecting that the results will be achieved as efficiently as possible. Every so
often in the development of human societies a phase-shift occurs, after which
things are quite changed and developments proceed at a new pace. The World
Wide Web has brought such a phase-shift upon us, and it is now incumbent upon
the research community to take advantage of this for the benefit of us all.

●•••••••••••••
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