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The remarkable progress in computational and communication technolo-
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gies in recent years has made it possible for scientific and technical data and
information to be produced and reused at an ever-accelerating rate. This has
started to have a transformational impact on research activities in science
(Emmott, 2006) . These novel fields of scientific research increasingly depend
on the collection, transmission, and utilization of a vast amount of information
and knowledge. Electronic infrastructure established for this function has come
to be referred to as “Cyber-infrastructure” in the US, “e-Science” in Europe,
and “e-Infrastructure” in Japan (David et al., 2003). As the data intensity of
research activities in scientific fields has increased significantly, the sharing of
information and knowledge is expected to provide a critical foundation for ac-
celerating scientific and technological development.

These developments in scientific research has enabled the rapid creation
of information and knowledge and easy access to their sources, which are essen-
tial components of innovation (Foray, 2004). Especially in fields where scien-
tific progress is r‘apidly developing and the sources of information ‘and
knowledge are widely distributed, no single individual or organization has all
of the necessary skills to stay on top of all areas of progress (Powell and Grodal,
2005) . Previous research confirms the important role of external sources of
scientific information in bringing forth significant breakthroughs (Freeman,
1991) . Dense ties between partners in collaboration networks contribute to
fostering information diffusion and knowledge exchange, enhancing the scien-
tific performance and collaborating opportunities of the partners (Uzzi, 1997,
Stuart, 1998; Ahuja, 2000; Yarime, 2009; Baba et al., 2009).

Recently, we have observed new scientific fields which transcend tradi-
tional boundaries of academic disciplines, that is, inter-disciplinary or
trans-disciplinary science (Haberli and Klein, 2001). Among the emerging
fields of inter-disciplinary science are bio-informatics (Matsuda et al., 2006),
material informatics (Chikyo, 2006), complexity science, and sustainability
science. Sustainability science, in particular, aimed at understanding the fun-

damental character of interactions between natural, human, and social systems,
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covers a wide range of academic disciplines (Kates et al., 2001; Clark and
Dickson, 2003; Komiyama and Takeuchi, 2006). Since the challenge of sus-
tainability is the reconciliation of society’s development goals with the planet’s
environmental limits over the long term (Clark and Dickson, 2003), it is of
critical importance to make appropriate use of knowledge and information on
diverse aspects, ranging from the natural environment and artifacts to economy
and culture.

Sustainability science, thus, needs to be based on a firm understanding of
the fundamental characters of complex interactions and interdependencies be-
tween natural, human, and social systems at the global scale. This will require
an integration of various academic disciplines, from natural sciences and en-
gineering to social sciences and humanities. A recent study shows empirically
that the academic landscape of sustainability science actually consists of clusters
of different disciplines (Kajikawa et al., 2007) . It will be crucial that scientific
information and knowledge are created and communicated effectively as well as
efficiently, transcending disciplinary and geographical boundaries in the field of
sustdinability science. When tackling cross-cutting problems, as particularly
expected-in sustainability science, assembling appropriate expertise could be
one of the prime reasons for scientific collaboration (Shrum et al., 2007) .

In reality, however, scientific knowledge and information are not neces-
sarily shared or integrated effectively beyond established organizational or in-
stitutional boundaries (Maurer, 2006) . This has particularly serious implica-
tions in the case of sustainability science, which deals with diverse types of dis-
ciplines and expertise. There are technical, economic, policy, and le-
gal/institutional barriers and obstacles discouraging collaboration in scientific
activities.

This paper is an attempt to examine quantitatively the patterns of col-
laboration in the emerging field of sustainability science. The patterns of scien-

tific collaboration are analyzed by utilizing bibliometrics data on scientific arti-

-

cles published in academic journals in terms of geographical boundari;s‘and re-

2,
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search subjects. Based on empirical findings on the current state of collabora-
tion, opportimities as well as challenges in establishing research collaboration in
sustainability science are discussed. Implications will also be drawn for organ-

izational and institutional arrangements to be set up for future research.

FEIXGE g 5 FCh, 55 —BO e (previous research) “#ARMF 7S 54, 8 B MIF
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Researchers studying public representations of science have stressed that bi-
ology, and molecular biology in particular, has recently become of great public
interest. Jon Turney, for instance, in his reconstruction of the history of popular
images of biology, underlines that this subject is currently enjoying the same re-
nown that once characterized physics. Richard Lewontin, author of several trea-
tises on the social repercussions of biological research, notes that in 1958, one
year after the Sputnik was launched, Isis and Philosophy of Science dedicated but
two articles to biology, whereas the discipline currently boasts two specialized
journals, Biology and Philosophy and the Journal of the History of Biology. Dorothy
Nelkin, who has been studying the relationships between science and mass media
for years, maintains that the gene has become a cultural icon, to be rated among
the main causes of social and political phenomena. Lastly, Massimiano Bucchi
points out that, economically speaking, molecular biology is currently attracting a

large percentage of the investments in Big Science.
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Other signs coming from specialized literature support the centrality of
molecular biology and show how the study of DNA, which began towards the
end of the 1940s, gradually captivated the attention of the scientific world. In
2002, both the Nobel Prize for chemistry and the one for medicine went on to
studies on the form and development of organic molecules. In the same year,
publications on genetic switches achieved the top three positions in Science’s
annual top ten scientific studies.

Considering all this, and since in our era public opinion influences re-
search policies, it is interesting to see whether the centrality of genetics and
biotechnologies in the scientific and sociological scenario is mirrored in the
mass media as well. The mass media are the forum that is socially dedicated to
the discussion of science and the main source of information on research for the
majority of people. Besides, they perform a catalysing function as regards public
opinion: as McQuail points out, not many people can remember an occasion
when they formed an opinion or obtained an important piece of information
without the media.

The present article follows this line. It illustrates the results of a quanti-
tative investigation which means to determine the incidence of genetics and bi-
otechnologies on the whole of science communication; it also means to identify
the main thematic areas which could become the object of further qualitative
studies on the frames used to present the news to the public. The statistics em-
ployed in the article refer to the 590 newspaper issues published by the five
Italian daily newspapers with the widest circulation in the last third of 2002; i.e.
in a period of time comprising months of ordinary scientific news (from Sep-

tember to November) and a month of front-line news (December) .
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Present and future supercomputers offer many opportunities and ad-
vantages to attack complex and demanding industrial and applied mathematical
problems, but provide also new challenges. In the Peta-Flops regime, these
concern both the way to exploit the increasingly available power and the need of
designing algorithms which are scalable and fault-tolerant at the same time.
An example of a probabilistic domain decomposition method, which is indeed
scalable and naturally fault-tolerant, is presented. Grid computing should also
be mentioned as an increasingly popular way to perform massively distributed
computing: it represents a way to exploit computing power, aside,the existing

supercomputers. Beyond classical supercomputers there is the prospective
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quantum computer, in view of which it is advisable to start now a search for
suitable algotithms for certain classes of problems.

The most powerful machine till early in 2004 was the Japanese Earth
Simulator, a large-scale “parallel vector” supercomputer, in the line of vector
computers similar to the Cray’s, and equipped with 5,120 CPUs, organized in
640 8-way nodes, and capable of 8 G Flops (Giga Flops) per CPU, hence 41
T Flops (Tera Flops) in total. It was based on groups of few powerful vector
systems.

In June 2004, IBM’s Blue Gene/L prototype came into operation, and
scored in TOP500 Supercomputer List (which is based on a Linpack bench-
mark) at the 4th and then 8th position. In September 2004, it overtook the
NEC’s Earth Simulator, reaching a speed of 36.1 T Flops (against the 35.83 T
Flops of the Earth Simulator) .

MR is a new noninvasive diagnostic modality capable of producing
high-quality images of the pancreas (magnetic resonance imaging, MRI) and
the pancreatobiliary tree (magnetic resonance cholangiopancreatography,
MRCP), without the use of any contrast material. There is no ionizing radia-
tion, premedication, or complication. It has been claimed that the results of
MRI and MRCP correlate well with those of computed tomography and
ERCP, which makes MRCP a promising alternative to diagnostic ERCP. The
administration of secretin improves ductal delineation and may allow an indi-
rect estimation of the exocrine pancreatic function. Secretin (S) -MRCP pro-
vides parenchymal, ductal, and functional information within a single diag-

nostic modality for the comprehensive examination of the pancreas.
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