distributed computing, computer architecture, information system, and multimedia
(Table 2).

Table2.Major sub-sub clusters of service science

Information Label # of Keywords
Science Cluster

1 Machine Learning 825
2 Computer Vision 657
3 Neuroinformatics 782
4 Computer Graphics 552
5 Artificial Intelligence 722
6 Telecommunication 615
7 Information Retrieval 571
8 Information Theory 513
9 Distributed Computing 576
10 Computer Architecture 631
11 Information System 550
12 Multimedia 592

We calculate the co-occurrence of characteristic terms in paper abstracts belonging to
the 11 SSME sub-clusters and author keywords for essays belonging to the 12
sub-sub-clusters belonging to information science. The co-occurrence matrix shows the
raw data of co-occurrence (Table3). The biggest number is 12,816 and the smallest
number is 1,014. The pair which has biggest number is the pair of innovation
sub-cluster #1 (Management) and information science sub-cluster #5 (artificial

intelligence).
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Table 3.Co-occurrence matrix

Service Innovation Cluster

1 2 3 4 5 6 7 8 9 10 11
Info. 1 11,716 | 8,726 | 5,137 | 5,051 | 11,094 | 4,213 | 3,566 | 3,951 | 1,870 | 1,613 | 1,923
Science | 2 | 8,773 | 6,618 | 3,920 | 8,765 | 7,963 3,184 | 2,748 | 2,816 | 1,392 | 1,207 | 1,488
Cluster | 3 | 10,925 | 8,407 | 4,866 | 4,972 | 10,577 | 4,032 | 3,426 | 3,798 | 1,827 | 1,607 | 1,943
4 | 7,011 5,398 | 2,944 | 8,104 | 7,740 | 2,550 | 2,268 | 2,353 | 1,090 | 1,014 | 1,111
5 | 12,816 | 9,814 | 6,083 | 5,311 | 11,933 | 4,631 | 3,935 | 4,685 | 2,108 | 1,849 | 2,225
6 | 7,779 | 6,012 | 3,449 | 3,687 | 11,038 | 3,003 | 2,483 | 2,740 | 1,298 | 1,171 | 1,358
7 | 12,127 | 9,172 | 5,683 | 4,765 | 10,529 | 4,471 | 3,633 | 4,320 | 1,955 | 1,700 | 2,078
8 | 7,493 | 5,927 | 3,341 | 3,293 | 10,101 | 2,990 | 2,573 | 2,477 | 1,263 | 1,127 | 1,357
9 | 10,048 | 8,444 | 5,107 | 4,369 | 12,177 | 3,798 | 3,367 | 3,654 | 1,702 | 1,684 | 1,731
10 | 8,823 | 7,078 | 4,029 | 3,641 | 11,353 | 3,227 | 2,818 | 3,139 | 1,422 | 1,388 | 1,543
11 | 12,778 | 9,694 | 6,015 | 5,186 | 11,588 | 4,672 | 3,945 | 4,555 | 2,081 | 1,833 | 2,210
12 | 10,775 | 7,390 | 4,742 | 4,448 | 11,456 | 3,940 | 3,140 | 4,039 | 1,666 | 1,380 | 1,821

Then we normalize the raw data, using the size of abstracts or author keywords as
denominator. It became clear that artificial intelligence, information retrieval, and
distributed computing values were high for forward linkage (figure2). It may be
considered that these sciences are being applied heavily in cutting-edge service
innovation. Values in the three fields of quality of service (QoS), management, and
medical care were high for backward linkage (figure3). It may be considered that
information science is being used very heavily in the context of innovations in these
fields. On the other hand, values in the three fields of public service, mental healthcare,

and patient satisfaction were low. We believe that the degree to which information

science is being applied is lower in these fields than in others.
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Discussion

First, the results of the analysis described above clarified which information sciences
are used heavily in service innovation. It is known that these fields possess deep links
with forms of information engineering such as data mining, the web, and cloud
computing. Moreover, these fields are similar to the list of technologies specified as
particularly important by experts in the Technology Strategy Roadmap of service
engineering issued by the Japanese organization NEDO (NEDO, 2008). The roadmap
mentioned forty nine technology elements and the relationship between technology and
industry, even though these descriptions lack concreteness of linkage. The technologies
which are indentified in both NEDO roadmap and our results include machine learning,
neural network, distributed computing, information theory and multimedia. Our method,
which used bibliometrics, produced results similar to those obtained by multiple experts
working over a long period of time. In a rapidly changing field like information science,
it is important to regularly obtain updated information; however, this is difficult using a
method, typically referred to as the T-plan, in which experts form a consensus. Our
method has the potential to contribute to technology strategies in a field in which
technology continues to progress rapidly.

Second, we determined which areas of innovation make heavy use of information
science and which do not. In the field of medical care, the high value we obtained
demonstrates that digital health and EHR research is being vigorously conducted
worldwide (Oren et al., 2003, Eslami et al., 2007, Huckvale et al., 2010). By contrast, in
other fields related to medical treatment, such as mental healthcare and patient
satisfaction, usage of information science is relatively low. It is believed that
information science linkage improvement strategies have had a significant effect in
these related fields. Public service—a field for which we judged use to be low—has
been specified in OECD’s Innovation Strategy (2010) as one toward which it is
particularly important that public sector takes innovation-conscious attitudes. Our
analysis suggests that it is important to develop strategies for accelerating the spread of

information science in public sector.
Conclusion
It is with this recognition that policies for strengthening international competitiveness

regarding service innovation are being adopted by many countries. While planning and

implementing these policies, what is required in essence is an objective analysis
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regarding the current status of knowledge related to this field and the linkage between
science and innovation. However, the knowledge infrastructure of this kind 1s
inadequate. Therefore, we developed the way to identify the meta structure of
knowledge and measure “information science linkage of service innovation”.

With respect to service innovation, our results show that there are mainly two groups
of elements related to service innovation: applications of service innovation and basic
theories for service innovation. In the field of service science, we also identified major
knowledge groups such as machine learning, pattern recognition, computer vision,
objectively. Then we calculated the co-occurrence of characteristic terms in paper
abstracts belonging to the SSME sub-clusters and author keywords for papers belonging
to the sub-sub-clusters related to information science. We clarified which information
sciences are used heavily in service innovation. It is known that these fields possess
deep links with forms of information engineering such as data mining, the web, and
cloud computing. We also determined which areas of innovation make heavy use of
information science and which do not. In the field of medical care, the high value we
obtained demonstrates that digital health and EHR research is being vigorously
conducted worldwide. By contrast, in other fields related to medical treatment, such as
mental healthcare and patient satisfaction, we found a big room to promote the spread of
information science in public sector.

Overall, we have demonstrated the possibility of using bibliometrics to objectively
identify the meta structure of knowledge and measure semantic relationships between

science and technology.
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Abstract—It is widely recognized that the concept of service
innovation is significant for innovation strategy and economic
growth. However, since the term “service innovation” represents
a broad sense, there does not exist common understanding about
what is service innovation even among experts. We developed a
methodology to determine the structure and geographical
distribution of knowledge, as well as to reveal the structure of
research collaboration in such an interdisciplinary area as
service innovation by performing journal information analysis,
network analysis and visualization. Our results show that there
are mainly two groups of elements relating to service innovation.
Knowledge in these areas has been growing rapidly in recent
years. In particular, the fields of ecosystem and IT and Web are
exhibiting a high growth. We also demonstrated that the global
network of knowledge is formed around the powerful hub of the
US. The research competency of Asian countries lags behind
that of the US and EU. With respect to research collaboration,
~ we indentify a big room left for enhancing international
collaborations. Our methodology could be useful in forming
policies to promote service innovation. Finally, we proposed
creation of an international collaboration fund.

I. INTRODUCTION

The concept of service innovation or service science,
management and engineering (SSME) proposed by IBM is
widely recognized as a key driver for the economic growth.
Then service science is emerging area of research [1, 2]
Maglio and Spohrer [3] defines service science as the study of
service systems, which are dynamic value co-creation
configurations of resources. Spohrer et al.[4] argues that
service science can be thought of as a mashup or integration of
many areas of study known as service management, service
marketing, service operations, service engineering, service
computing, service human resources management, service
economics, management of service innovation and others. Wu
[5] discusses that the concept of SSME is an emerging
interdisciplinary approach that combines fundamental
management, and engineering theories. Such concept plays a
significant role in policy making in many countries. In Japan,
the government established a roadmap named Technology
Roadmap of Service Engineering, which describes the goal of
service innovation. However, the sense of concept SSME is so
broad that there is not the common and deep understanding
about what is service innovation even among experts [3, 5].
Although the roadmap mentioned above describes forty nine
technology elements and the relationship between technology
and industry, these descriptions lack concreteness because it is
so conceptual. Therefore, prior to developing roadmap, it is

necessary to make the academic landscape of SSME in order
to understand what have been researched relating to this topic.
Then, the first aim of this paper is to identify the way to create
the academic landscape. Service science, service innovation or
SSME has the interdisciplinary nature of approach [5, 6].
Tracking the evolution of interdisciplinary research domain,
such as SSME, is a significant but difficult task by its nature.
Previous study argued that interdisciplinary research should
not be conceptualized with discipline [7]. Existing categories
like journal categories may not matter because
interdisciplinary researches vary beyond the boundaries of
journals. Some indicators measuring interdisciplinary such as
diversity of classifications and topological measures are
proposed and evaluated in the previous papers [8,9]. Experts
are not able to track the entire trends in such research areas as
each research specializes and is segmented.

In such a situation, for policy makers, creating an
academic landscape of interdisciplinary research and effective
investment on those technologies has become a significant
task in order to develop their competitive competence and also
to realize the economic growth. In this paper, we develop a
computational tool to support them to create an academic
landscape among a pile of academic publication. There are
two types of computer-based methodology, which *can
complement the expert-based approach: text mining and
citation mining. As an example of the former, Kostoff et al.
analyzed multi-word phrase frequencies and phrase
proximities, and extracted the taxonomic structure of energy
research [10,11]. In previous works, citation-based
approaches, latter ones, were used to describe the network of
energy-related journals using journal citation data or journal
classification data [12]. In the citation-based approach, it is
assumed that citing and cited papers have similar research
topics. In this paper, we adopt the latter one.

Citation-based approach is useful to make an overview of
research domains globally. Klavans and Boyack illustrated
how to map science overall using journal citation interactions
[13]. Rinia et al. pointed out the importance to consider the
process how bibliometric measures are created [14]. By
clustering the citation network, we can divide academic papers
into groups of papers. Previous research investigated citation
networks of academic publications relating to another
interdisciplinary research, sustainability science, and extracted
the major topics relating to this topic [15]. The first aim of this
paper is to create an academic landscape in SSME research
domain by using citation network analysis.
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Although it is possible to grasp the structure of the
intellectual world from the academic landscape, it is also
meaningful to know the overall picture of geographical
distribution of research and partnerships in research from the
perspective of policy making. By understanding regional
distribution and partnerships, it is possible to discuss the
relationship between the number and nature of policies
adopted in a particular region and the study of SSME, and it is
also easy to develop a plan for global partnership in the field
of research. Hence, the second aim of this paper is to draw a
research network diagram that includes information on
geographical distribution of knowledge and inter-regional
collaboration. To create a research network diagram, we will
use author information such as organisations to which authors
are affiliated, nationalities of such organisations and co-
authors from the same database used for the creation of
academic landscape. There are several studies that use co-
authorship as a quantitative indicator [16,17]. Co-authorship is
used as an indicator of international collaboration [18,19,20].
Katz and Martin point out four key advantages of using co-
authorship as an indicator of collaboration including its
verifiability, statistical significance, data availability, and ease
of measurement [21]. On the other hand, bibliometric analysis
of multiple-author papers is not accurate as it can only be used
to measure collaborative activities where the collaborating
participants have entered their names on joint papers. We are
aware of a bias where each research paper published
separately despite the collaboration cannot be correctly
identified. Nevertheless, this unique analytical method and
data provides useful and clear empirical evidence, and when
used with appropriate caution reveals new insights for
international science policy. Our results can offer an
intellectual basis for constructing a policy and strategy.

As stated above, the concept of SSME is yet to be clearly
defined. This concept is mainly used in the US so far. It is
possible that by using the term SSME as a query keyword,
study fields growing in countries other than the United Stated
will be underestimated. In evaluating academic landscape and
research network diagram, it will be necessary to consider this
possibility.

II. METHODOLOGY

First of all, the methodology for creating academic
landscape is shown. Analyzing schema is depicted in Fig. 1.
The step (1) is to collect the data of the knowledge domain.
We collect citation data from the Science Citation Index
Expanded (SCI-EXPANDED), the Social Sciences Citation
Index (SSCI), and the Arts & Humanities Citation Index
(A&HCI) compiled by the Institute for Scientific Information
(ISI), which maintains citation databases covering thousands
of academic journals and offers bibliographic database
services, because these are three of the best sources for
citation data. The problem, how we should define a research
domain, is difficult to solve. One solution is to use a keyword
that seems to represent the research domain. When we collect

papers retrieved by the keyword, we can make the corpus for
the research domain.

el "
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Figure 1. Methodology proposed in this paper.
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The step (2) is to make citation networks for each year.
We construct citation networks by regarding papers as nodes
and intercitations as links. The network created for each year
facilitates a chronological analysis of citation networks.
According to a previous study, intercitation, which is also
sometimes known as direct-citation, is the best way to detect
emerging trends [22]. In network analysis, only the data of the
largest component on the graph was used, because our study
focuses on the relationships among documents, and we
therefore want to eliminate from our study those not linked
with any others in step (3).

After extracting the largest connected component, in step
(4), the network is divided into clusters using the topological
clustering method [23], which does not need the number of
clusters by users. Newman’s algorithm discovers tightly knit
clusters with a high density of links within cluster. After the
clustering, we visualize the citation networks and named the
major clusters of emerging topics as in steps (5) and (6),
respectively. In step (5), in order to visualize citation maps,
we apply a large graph layout (LGL), an algorithm developed
by Adai et al. [24], capable of dynamically visualizing large
networks comprised of hundreds of thousands of nodes and
millions of links. We visualize the citation network by
expressing intra-cluster links in the same color, in order that
the clusters are intuitively understood. In step (6), experts in
the research domain assign a name to each cluster manually
after they had seen titles and abstracts of the papers in each
cluster.

Second, we create research network diagram by referring
to the same database used for the creation of academic
landscape, and for the extraction of data related to
organisational affiliation of authors, geographical location of
such organisations and co-authorships. Two types of data
structure are developed: the data of research competency and
of co-authorship. The data of research competency is obtained
from the number of papers in each country or organization.
The data of co-authorship is led by calculating all
combinations of co-authors based on information about the
author’s organization. For example, if one paper is written by
four different authors, and each author belongs to different
organizations, the paper is considered to include six co-
authorship relations. In addition, a co-authorship is defined as
an international co-authorship if the authors belong to
organizations in different countries. Authors in co-authored
papers are not weighed by the order listed. Then, the data is
visualized as a "research network diagram" with the author’s
organization as a node and co-authorship relation as a link
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between the nodes. In the diagram, organizations are grouped
into the country they belong. In addition, combinations of
organizations that have more co-authorship relations are
identified. The hub of international co-authorships is also
obtained.

1. RESULTS

In step (1) for creating academic landscape, we searched
the papers using the terms "service* and (science® or
management* or engineering*)" as the query. As a result, we
obtained the data of 54,928 papers published until the end of
2008. The number of annual publications was shown in Fig. 2.
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Figure 2. Number of annual papers relating to SSME.
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Figure 3. Visualization of citation network in 2008.

After constructing largest connected component, as step
(4), we divided papers into clusters with topological clustering
method. With this clustering, citation networks as of 2008
were divided into specific clusters in step (4) and visualized as
Fig. 3 in step (5). Focusing on the visualization in 2008, there
were eight major clusters emerged in shown tablel. Each
contains more than 400 papers. The clusters #1, #2, #3, #4, #5,
#6, #7 and #8 contained respectively 1,818, 1,681, 1,314, 914,
906, 866, 632, and 459 papers. Their combined publication
dates averaged were 2003.0, 2002.7, 2000.8, 2004.1, 2002.7,
2002.2, 2001.8, and 2003.4. In the final step, step (6), our
experts named each cluster, using semantic information such
as the titles and abstracts of highly-cited documents in each
cluster, shown in Table. 1. The clusters #1, #2, #3, #4, #5, #6,
#7 and #8 related to management, medical care, mental health
care, ecosystem, QOS, public service, public medical care,
and IT & Web, respectively.

TABLE1. MAJOR8 CLUSTERS

Average
Id  #papers _ Publication Year Name
S1 1818 2003.0 Management
S2 1681 2002.7 medical care
S3 1314 2000.8 mental health care
S4 914 2004.1 Ecosystem
S5 906 2002.7 QOS
S6 866 2002.2 public service
S7 632 2001.8 public medical care
S8 459 2003.4 IT & Web

apers, 2003 .4

2976

130



2011 Proceedings of PICMET "11: Technology Management In The Energy-Smart World (PICMET)

Next, a research network diagram is created. It was
determined that the number of organisations to which authors
of SSME related research papers are affiliated is 20,549, and
the number of links among organisations based on the co-
authorship is 72,484. Thus, a collaborative research network
of 20,549 nodes and 72,484 links is formed in the field of
SSME. The top five countries in the research competency are
the US, England, Germany, France and Australia (Table 2).
As a single country, it is notable that the US leads others by a
significant margin. The research competency of EU as a total
is slightly higher than that of US. Asian countries (China,
Korea, India and Taiwan) are ranked between 10 and 18,
although they show a rapid increase in their competencies. By
analyzing the data of organisations (Table 3), it is clear that
organisations with strong competency are often found in the
US. Harvard University ranks first in the number of papers.
Table 4 shows combinations of organisations that exhibit a
high number of co-authorships. There are more co-authorship
relations between organizations with high research
competency. In addition, the number of collaborations
between universities and their affiliated hospitals located
nearby is notable. Geographically, many co-authorship
relations are found in organisations within the same country,
while international co-authorship is rare. In general, it has
been noted that collaborative researches are often’ conducted
by research organisations located within the same
geographical region [19]. Nevertheless, collaboration in the
SSME field is characterized by the dominance of domestic
relationship compared to studies in the renewable energy field
[25], which is growing rapidly. A research network diagram
was created by consolidating the information described above
(Fig. 4). Organizations in the same country are placed
together and shown as a node. The size of each node shows
the number of papers written by authors from the country.
Each link between two nodes of different countries indicates
that there is a co-authorships between countries. The Breadth
of lines connecting the countries is proportional to the number
of co-authorship. In a geopolitical sense, it is clear that the US
is a powerful hub of the network. This is completely different
from the network structure of renewable energy in which
there is a well-balanced structure between North America,
Europe and Asia [25]. In particular, there are thick lines
between the US and countries such as Canada (1,319 links),
England (1,319 links), Australia (506 links), Germany (475
links), China (414 links), Netherlands (325 links) and France
(331 links). Among the relationships that do not involve the
US as a hub, the thickness of lines between England and
countries such as Germany (294 links), Australia (291 links)
and Netherlands (281 links) is notable, illustrating that
England is another major hub behind the US.

2977

131

TABLE2. THE TOP 30 COUNTRIES IN THE RESEARCH
COMPETENCY

Country

Number_of Papers

USA

7649

ENGLAND*

2572

GERMANY*

1466

FRANCE*

1116

AUSTRALIA

965

CANADA

923

ITALY*

788

SPAIN*

625

JAPAN

598

IPEOPLES R CHINA

469

INETHERLANDS*

453

INDIA

425

SOUTH KOREA

339

SWITZERLAND

339

IBRAZIL

319

SCOTLAND*

304

SWEDEN*

295

[TAIWAN

287

[FINLAND*

232

IGREECE*

200

SOUTH AFRICA

192

INEW ZEALAND

180

INORWAY

180

IAUSTRIA*

179

ISRAEL

177

MEXICO

177

BELGIUM*

169

RUSSIA

151

IDENMARK *

150

TRELAND*

145

* Total of EU
in the top30

8694

TABLE3.THE TOP 30 ORGANIZATIONS IN THE RESEARCH

COMPETENCY
Organization Country N‘;,:‘:::s()f
HARVARD UNIV [USA 544
'UNIV CALIF LOS ANGELES [USA 487
UNIV TEXAS [USA 453
[UNIV MANCHESTER IENGLAND 449
UNIV TORONTO CANADA 448
[UNIV MICHIGAN USA 393
[UNIV MARYLAND JUSA 392
'UNIV N CAROLINA [USA 390
UNIV ILLINOIS [USA 374
UNIV MINNESOTA USA 371
JOHNS HOPKINS UNIV USA 344
[UNIV PENN USA 344
[UNTV WISCONSIN [USA 319
YALE UNIV USA 315
[UNIV PITTSBURGH USA 309
COLUMBIA UNIV USA 304
[UNIV COLORADO USA 289
[UNIV CALIF SANFRANCISCO USA 287
[UNIV CALIF BERKELEY USA 277
[UNIV SYDNEY IAUSTRALIA 275
STANFORD UNIV USA 274
{UNIV MELBOURNE IAUSTRALIA 271
DUKE UNIV [USA 262
UNIV SO CALIF [USA 252
UNIV NEW S WALES AUSTRALIA 243
MONASH UNIV IAUSTRALIA 242
(OHIO STATE UNIV [USA 242
UCL ENGLAND 230
[UNIV QUEENSLAND IAUSTRALIA 228
INDIANA UNIV [USA 223
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TABLE4. THE TOP 30 PAIRS OF CO-AUTHORED ORGANIZATIONS

Organizationl Countryl CT::I?::ZS Organization2 Country2
BRIGHAM & WOMENS HOSP USA 59 HARVARD UNIV lUSA
[UNIV CALIF LOS ANGELES USA 56 RAND CORP USA
HARVARD UNIV IUSA 47 MASSACHUSETTS GEN HOSP [USA
MONASH UNIV JAUSTRALIA 34 [UNIV MELBOURNE IAUSTRALIA
[UNIV NEW S WALES JAUSTRALIA 33 UNIV SYDNEY IAUSTRALIA
GRP HLTH COOPERAT PUGET SOUND [USA 33 JUNIV WASHINGTON [USA
[UNIV CALIF SAN FRANCISCO USA 32 [UNIV CALIF LOS ANGELES [USA
[UNIV TORONTO ICANADA 29 ST MICHAELS HOSP ICANADA
[UNIV SO CALIF USA 27 [UNIV CALIF LOS ANGELES [USA
[UNIV N CAROLINA [USA 27 IDUKE UNIV [USA
[UNIV TORONTO ICANADA 26 INST CLIN EVALUAT SCI [CANADA
BOSTON UNIV USA 25 [HARVARD UNIV [USA
[UNIV WASHINGTON [USA 24 [UNIV CALIF LOS ANGELES [USA
MCGILL UNIV [CANADA 24 [UNIV MONTREAL ICANADA
[USDA USA 23 [USDA ARS [USA
[YALE NEW HAVEN MED CTR [USA 23 [YALE UNIV [USA
[HOSP SICK CHILDREN CANADA 22 [UNIV TORONTO ICANADA
HARVARD UNIV USA 21 [CHILDRENS HOSP [USA
VA PUGET SOUND HLTH CARE SYST [USA 21 [UNIV WASHINGTON [USA
MCMASTER UNIV CANADA 20 [UNIV TORONTO [CANADA
[UNIV CALIF LOS ANGELES JUSA 20 [HARVARD UNIV [USA
ICASE WESTERN RESERVE UNIV JUSA 19 [UNIV HOSP CLEVELAND [USA
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[UNIV LIVERPOOL ENGLAND 18 [UNIV MANCHESTER ENGLAND
[UNIV TORONTO CANADA 17 'UNIV HLTH NETWORK ICANADA
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IV. DISCUSSION

As described above, we performed citation network
analysis on SSME research domain. Our basic idea was
papers dealing with a similar topic cite each other and are
strongly connected, and papers dealing with different topics
are weakly connected. Therefore, the division of a knowledge
domain into strongly connected clusters by citation analysis
can detect what kinds of topics are discussed in the SSME
research domain. In the result, we could find there were
mainly eight clusters. Moreover, this SSME research domain
is so interdisciplinary that each of eight is not so strongly
related to others.

The eight major clusters we extracted can be divided into
two groups; basic research (#1 management, #4 ecosystem,
and #5 QOS) and application for society (#2 medical care, #3
mental health care, #6 public service, #7 public medical care
and #8 IT & Web). It is worth to be pointed out that SSME
tends to deal the topics of public social systems, such as #2
medical care, #3 mental health care, #6 public service, and #7
public medical care, in terms of service innovations. This
point is different from the definition by Spohrer et al[4]. As
long as we discussed with the experts, there might be two
reasons. The first one is that the lack of popularity of the
concept SSME. Especially in the research fields which have
clear boundary and have been already industrialized, the
researcher might not mention about SSME even if they wrote
about service innovations in their field. The second reason is
the increasing attention toward public systems. The number
of researches relating to public service, such as #6, has
increased recently (as shown in Fig. 5(b) described in the next
paragraph).

The detailed analysis of each cluster can reveal which
clusters are emerging ones. Regarding to the average
publication year shown in Table 1, #1, #4 and #8 seemed to
contain a lot of recent studies. Fig. 4 indicates the number of
annual publications in each cluster. In this figure, clusters #1,
#2, #4, #6 and #8 are still so growing that they can be
emerging research fronts, while #3 and #5 seems to peak
around 2000 and to be mature at the end of 2008. Many
previous studies identify that IT and web such as computer
science, software engineering and grid computing are the base
and driving force of service innovation [4, 26, 27]. OECD
innovation strategy [28] points out that there is considerable
scope to innovate in the delivery of public service. Our
findings are consistent with these studies.
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Figure 5. The annual number of publications in each cluster in 2008; (a)®:
#1, A:#2, B #3, Jo:#4 and (b) @ #5, X #6, +: #7, O#8.

With this method, we can extract the research topics in
interdisciplinary research area such as service innovation by
computational calculation. Currently, some research activities
tend to research common concepts, crossing the boundaries of
existing research areas or journals. However, we face
increasing difficulty to create an academic landscape of these
diverse research domains. Our topological approach can
become a tool for future “Research on Research” (R on R)
and can meet a commensurate increasing need as scientific
and technical intelligence to discover emerging research
fronts in an era of information flooding.

The research network diagram shows the knowledge
distribution and collaborative relationships in the field of
SSME objectively. In terms of the structure of co-authorship,
there are more co-authorship relations between organizations
in the same country or a close spatial proximity. This
corresponds with other previous studies identifying the
relationship between co-authorship of organizations and
spatial proximity, culture, and language [18,19,20,29,30].
Furthermore, there are more co-authorship relations between
organizations with high research competency. The motivation
for this may include some of what Bozeman and Corley
points out: access to expertise and equipment, to obtain
prestige or visibility, to gain tacit knowledge, and to enhance
productivity [31]. Modern technology is increasingly complex
and demands an ever-widening range of knowledge and
skills. Often, no single country or institution will possess all
the knowledge and skills required. Previous studies have
shown that a high level of collaboration is correlated with
high paper productivity [18,32,33]. The number of
international collaborations is small in the field of SSME.
This fact indicates that it is possible to significantly enhance
the efficiency of global service innovation by adopting a
policy to promote collaboration. The need for service
innovations to fuel economic growth and to raise the quality
and productivity levels of services has never been greater [6].
In addition, SSME is a technology that could play a major
role in finding solutions to global challenges such as an
ageing society and sustainability of the Earth. Framework
Programmes of Europe had played a major role in promoting
collaborative researches in the field of solar cells in and out of
Europe. We hope that a similar framework to promote
researches by international cooperation is created based on
the methodology discussed in this paper.

V. CONCLUSION

It is widely recognized that the concept of service
innovation is significant for innovation strategy and economic
growth. However, since the term “service innovation”
represents a broad sense, there is not the common
understanding about what is service innovation even among
experts. We developed a methodology to determine the
structure and geographical distribution of knowledge, as well
as to determine the structure of research collaboration in such
an interdisciplinary area as service innovation by performing
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journal information analysis, network analysis and
visualization. Our results showed that there were mainly two
groups of elements relating to service innovation: applications
of service innovation such as health and medical care, IT and
web, and public service; and basic theories for service
innovation such as management, ecosystem, and QOS.
Knowledge in these areas has been growing rapidly in recent
years. In particular, the fields of ecosystem and IT and Web
are exhibiting a high growth. We also demonstrated that the
global network of knowledge is formed around the powerful
hub of the US. On the other hand, in research collaboration,
we demonstrated that most research is conducted within same
country or a close spatial proximity and, therefore, there is big
room left for enhancing international collaborations. These
MAPs and diagrams could be useful in forming policies to
promote service innovation. We proposed creation of an
international collaboration programme to solve global
challenges such as an ageing society and sustainability of the
Earth.

In this study, the term “SSME” was used in developing
queries. It cannot be denied that the definition of the term
affects analysis. Determining a better query setting suitable in
the interdisciplinary area is another subject to be studied in
the future.
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This forum discussed issues relating to the inclusion of cancer on the global health agenda,
with the ultimate aim of achieving human security for all people. The forum discussed what
methods are available to the cancer community in attempts to create a common data system
for the rapidly growing Asian region. Discussions also focused on the preparations that can
be made to consider and respond to the obstacles to the creation of an Asia-wide data and
information network. It was also noted that in order to create a cancer information network,
support would need to be provided to low- and middle-income countries and efforts made to

ensure that data are comparable.
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OVERVIEW

The Asia Cancer Forum is a grouping that aims to discuss
cancer science and policy issues among Asian countries.
The basic concept of the forum is that discussion will
enhance sharing and awareness of the issues and each of the
participants will gain their own take-home message to apply
to their own activities as the outcomes of the forum. The
forum is operated through the research funds of the partici-
pating members and receives support in the form of Health
and Labour Sciences Research Grants from the Ministry of
Health, Labour and Welfare of Japan, as part of the Third
Term Comprehensive Control Research for Cancer or its
ongoing work to create an Asian network. The organizer of
the forum is N.K. and it is chaired by H.A., both of the

Research Center for Advanced Science and Technology
(RCAST), the University of Tokyo.

The origins of the Asia Cancer Forum date back to 2004
when a group of Asian researchers launched a platform
called the Asia High Technology Network to discuss issues
in the field of medicine. The grouping engaged in discus-
sions on the formation of an Asia Cancer Information
Network. From 2008, the name of the research platform was
changed to the Asia Cancer Forum and the first two meet-
ings were held thereafter. The third meeting was held in
February 2009, on the theme of ‘Health, Information and
Development’. The third meeting was held jointly with
SciDev.Net and saw discussion focus closely on issues relat-
ing to the setting of the global health agenda. The fourth
meeting was held in April 2009 under the theme of

© The Author (2011). Published by Oxford University Press. All rights reserved.

135

1102 ‘6 JoquoaoN uo jsond £q /S10'sjewmo(pioyxo-oofly/:dyy woiy pepeojumoq



724 The 6th Asia Cancer Forum

‘Asian Challenges in Shifting the Disease Burdens’. In
November 2009, the fifth meeting was held in collaboration
with the 20th Asia Pacific Cancer Conference (APCC) under
the theme of ‘What Should We Do to Raise Awareness on
the Issue of Cancer in the Global Health Agenda?’ The
meetings to date have concentrated on ways to share infor-
mation among Asian research colleagues, thus raising aware-
ness of the importance of including cancer on the global
health agenda.

The Sixth Asia Cancer Forum was held in conjunction
with the World Cancer Congress UICC 2010, on 21 August
2010, in Shenzhen, People’s Republic of China. The
meeting consisted of two sessions consisting of six special
presentations, followed by detailed discussions.
Approximately 60 people were present and active discussions
took place. The forum was organized by H.A. and N.K.
(RCAST, the University of Tokyo). Invited speakers
included H.S. (Hamamatsu University School of Medicine),
AN. (Chiba Cancer Center), T.M. (National Institute of
Biomedical Innovation) and J.M. (Osaka University). Also
in attendance were Joe Harford [National Cancer Institute
(NCD)], Julia Schneider (NCI), X.H. (Chinese Anti-Cancer
Association, President of World Cancer Congress UICC
2010), Andreas Ullrich (World Health Organization), David
Hill (UICC) and I.A.W. (Asian and Pacific Federation of
Organization for Cancer Research and Control).

INTRODUCTION TO THE ASIA CANCER
FORUM

N.K. (RCAST) gave an introduction to the ongoing activities
and initiatives of the Asia Cancer Forum. She noted that the
incidence of infectious diseases in developing countries and
the delay in formulating measures to respond to these dis-
eases are recognized as issues requiring the attention of
industrialized nations. Accordingly, infectious diseases are
given due recognition on the global health agenda. However,
cancer has still to gain the recognition it rightly deserves in
the world of global health. This is due to the fact that it is
generally viewed as a disease specific to individuals in
industrialized nations, which occurs as a result of the indi-
vidual’s approach to personal health management.

Last year, the Fifth Asia Cancer Forum discussed issues
relating to cancer and concluded that the highest priority
should be for expert groups to share a common recognition
of the necessity for cancer to be raised on the global health
agenda. In the international community, there has also been
increasing recognition of the necessity to ‘begin discussion
on placing cancer on the global health agenda’, as evidenced
by the Resolution of the United Nations on 13 May 2010 to
hold a United Nations General Assembly Summit on
Non-Communicable Diseases (NCDs).

However, the results of a survey implemented by the Asia
Cancer Forum in April 2010, on the occasion of the 101st
Annual Meeting of the American Association for Cancer

Research (AACR), entitled ‘Survey on Inclusion of Cancer
in the Global Health Agenda’, showed that interest in this
issue is not particularly high among a great majority of
specialists. Discussion on the inclusion of cancer on the
global health agenda does not stop merely at the advocacy of
humanitarian principles. In fact, what is needed now is a
move away from the linear debate such as that which has
dominated discussions of aid to developing nations in the
past, and a move toward more complex projections.
Therefore, it is necessary to gain the broad participation of
cancer researchers in working to decipher the current chal-
lenges faced by industrialized nations, which could then be
utilized in assistance to developing nations. In other words,
it is necessary to establish a framework for resolving issues
that face industrialized nations.

The world is now in an era in which developments in
health innovation have a significant impact on the direction
for global health.

In the initial stages of the genome-wide association study,
it was thought that genetic differences by race increased the
predisposition to the occurrence of a particular disease.
However, as research has advanced, it has shown that
although there are some statistics differences among races
according to the genetic background, the genetic factors pre-
disposing a person to the occurrence of disease are clearly
shared by all humankind. In other words, any careful obser-
vations made in one specific region of the world are relevant
to other regions.

Owing to the tremendous improvements in genome analy-
sis capabilities, it is now possible to analyze genetic infor-
mation to an incredibly detailed level. Furthermore,
information technology (IT) has enabled quantitative track-
ing of the vast amounts of medical-related data that are
created in the modern world. By continuously and automati-
cally collecting and gathering information from various
sources, including clinical data and medical records, and
using this information to realize the creation of a system that
would produce the required evidence for the purpose of pro-
viding each patient with the most appropriate and latest
medical treatment, research could be used in a synergetic
partnership with treatment. Through such technological
breakthroughs, it would be possible to search out information
relating to the culturally diverse acquired lifestyle customs
that exist in Asia, even in persons of similar race, and work
to reduce risk factors and even help to prevent further epi-
demics. It is for this reason that rather than basing research
on persons of ethnicities removed from Asia, careful study
of the fine differences that exist among the races and nation-
alities of the Asian region would result in a closer under-
standing of the nature of diseases in humanity as a whole.

Infectious diseases are characterized by their tendency to
infect many people, while the variation in the disease itself
is not so great. However, non-communicable diseases, and
cancer in particular, have the characteristic of presenting dif-
ferently from person to person. In other words, it can be
seen that ‘to understand cancer it is important to look at the
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differences among individuals’. In a region with genetic
similarities, in which a diversity of acquired lifestyle
customs co-exist, would it not be possible therefore to gather
significant data through cohort research in the region?

Progress in science bestows upon people the promise of
limitless possibilities and the means to live longer.
Humankind has devoted much time and effort in the fight
against disease.

In the near future, the international community is likely to
face an unjust situation in which some people with the same
disease will be cured while others will suffer and die.

"It is this grave reality that must be addressed.

The Asia Cancer Forum bases its activities on the
Universal Declaration of Human Rights, which states that
everyone has the right to share in scientific advancement and
its benefits equally. In aiming to utilize scientific advance-
ment to address the issue of what we can do to ensure that
the challenges that have been faced by industrialized nations
are not faced by developing nations, the Asia Cancer Forum
is engaging in discussion on the challenge common to both
industrialized and developing nations, namely the inclusion
of cancer in the global health agenda.

SESSION 1: INFORMATION FROM THE
HUMAN BODY

H.A. (RCAST) opened the meeting by requesting comments
from Andreas Ullrich (WHO) and David Hill (UICC).
Andreas Ullrich noted that the WHO is working very hard to
include cancer in the context of NCDs on the global health
agenda. What needs to be done on a global scale is exactly
what is happening in the Asia-Pacific region in fora like the
Asia Cancer Forum, and these activities are very much in
line with WHO strategies and policies. David Hill noted that
the Asia Cancer Forum is a series of important discussions
on the issue of cancer. He stated that the UICC is a global
organization, but has a particular concern about cancer
control in low- and middle-income countries, many of which
are in Asia. There is enormous potential for cancer control,
which is currently not being fully implemented. As a
species, human beings are very wasteful of the benefits of
discoveries. We are not very good at implementing the
benefits of discoveries as rapidly, effectively and equitably
as we should. Forums such as the Asia Cancer Forum, which
focus not only on research and discovery, but more impor-
tantly focus on delivering the benefits of research and dis-
covery to populations, are extremely important and are to be
commended. The solutions to cancer control lie in people
connecting with each other and with their communities to
implement the benefits of knowledge that we already have,
and that is exactly what the Asia Cancer Forum is doing
here.

H.A. presented the concept for this Asia Cancer Forum.
The previous APCC was held in Japan and resulted in the
issuance of the Asian-Pacific Consensus Statement by
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working groups, which aims to improve cancer health
science in the Asia-Pacific region. At this discussion last
year, it was concluded that cancer must be on the global
health agenda and the Asia-Pacific region is ready to work
toward this goal. The issues being currently faced are a rapid
increase in population in Asian countries, an aging society
and increased longevity, together with increased speed in
diagnosis. For example, the population of China has a differ-
ent demographic to that of Japan, but it will gradually come
to look like the demographic pyramid of Japan in the future.
Expenditure is also rapidly increasing in Asia. Comparisons
between the E7 and G7 countries show that medical expendi-
ture is rapidly increasing in E7 countries. Japan has a track
record of good healthcare and low spending in terms of
GDP. The low spending in Japan has created a number of
issues, particularly with regard to the quality of life for
medical staff. In other words, Japan has faced a number of
cancer issues ahead of other Asian countries and Japan
could provide a source of reference for other countries that
will face these issues in the future. The aim of the Asia
Cancer Forum is to come up with good proposals.

N.K. noted that ‘Genetic Solidarity and Altruism’ is a
powerful phrase that features in the ‘Inside Information’
documents of the Human Genetics Commission (HGC) of
the UK. The progress of innovation means that the signifi-
cance of holding information and data is changing greatly.
What is most important, however, is to ensure that each and
every person transforms their awareness about the impor-
tance of information in an innovative world.

The Asia Cancer Forum is a body that is committed to
strategic analysis in the area of cancer research. The current
objective of the Forum is to achieve the inclusion of cancer
in the Millennium Development Goals (MDGs) of the
United Nations. A long-term perspective must be taken that
looks ahead to the issues that will face future generations. It
is important to start to consider the design of a social system
for collecting and storing the information and data we our-
selves posses.

PATHOLOGY NETWORKING IN ASIA

H.S. (Hamamatsu University School of Medicine) noted that
cancer diagnosis is based on histopathological pictures and
human pathology and cancer diagnosis is a mature scientific
field. Histopathological language is common to all oncolo-
gists and other cancer specialists and it is now possible tech-
nologically to present histopathological pictures. Data can be
stored and uploaded on a virtual slide website for joint use.
Using this website, scientists worldwide could input their
own opinions. Archives stored in digital format can last for
almost forever. The virtual slide website is easy to use and
browsable. There are many folders on the website featuring
histopathological archives, for educational and research pur-
poses, as well as for quality control. Each hospital can send
images to a central hospital for diagnosis and compare
images among multiple hospitals. The quality of the pictures
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is much higher than conventional cameras. With high-speed
Internet, it is possible to scan images to high resolutions. For
virtual slides, no microscope is necessary, only a high-
resolution CCD camera. The problem at the moment we face
concerns Internet speed. Eventually, with the dissemination
of broadband, this system will be able to be further improved
around the region. Scanners are installed in 300 institutions
at the moment. Histopathological diagnosis can therefore be
performed 24 h around the clock using the worldwide
network. In order to expand the network further, it will be
necessary to develop infrastructure, including high-speed
broadband Internet.

URGENT DEMAND TO ESTABLISH ASIAN NETWORK OF PEDIATRIC
Bi0-RESOURCE AND TuMOR BANKS FOR BETTER CURE OF THE
Sick CHILDREN

AN. (Chiba Cancer Center) talked about the urgent demand
to establish bio-resource and tumor banks in order to better
cure sick children. The cure rate of pediatric cancer is very
low in many countries in Asia. Epidemiology of childhood
cancer in developing countries is largely unknown. It is not
known what genetic and environmental factors affect pedi-
atric cancers, in contrast to the knowledge available on adult
cancer. It is important to establish a standardized therapeutic
and diagnostic system, which would be helpful for the devel-
opment of epidemiology of pediatric cancers. In 2008, at the
meeting of the Advances in Neuroblastoma Research
(ANR2008) held in Chiba, Japan, the Steering Committee
and the Advisory Board Committee of the ANR Association
decided to take an action to establish the international neuro-
blastoma tumor bank (INTB). The INTB task force includes
the establishment of a standardized diagnostic and database
system. Neuroblastoma is a very enigmatic tumor, with most
being very aggressive. Prognosis is very poor, even now. In
order to solve this problem, a staging system was proposed.
In order to promote new translational research in the field of
cancer, it is necessary to establish a tumor bank system.
More than 90% of neuroblastoma tumors in Japan are being
sent to Chiba University for analysis. Chiba Cancer Center
engages in genomic analysis of these tumors. Efforts are
being made to propagate our standardized system to other
countries in Asia. All countries agreed to establish a tumor
bank; however, the central tumor bank and molecular diag-
nosis systems are still immature in Asian countries.

‘WaY Do WE NEeD GLOBAL COLLABORATION IN CANCER
REeSEARCH? ESTABLISHING CROSS-BORDER TRANSFER OF
RESEARCH MATERIALS AND INFORMATION

T.M. (National Institute of Biomedical Innovation) intro-
duced one example of networking and commented on why a
network is required, particularly in the Asian context. NCI is
working to develop a bio-bank system in the USA. This is a
very important attempt to share information and materials
among cancer researchers, although it is currently limited to

within the USA. Best practices are also issued by the NCI,
the first version being issued in 2007. Diagnosis and treat-
ment is not the end of a process, it should be the start for the
next generation of research. It is therefore important to
achieve integrity between clinical practices and research
activities. The NCI also focuses on biomarkers, with the aim
of providing transcripts for future use. The common practice
for conventional medical research requires a large number of
medical researchers and specialists. Researchers tend not to
see the bigger picture behind research and it is therefore
important to provide transparency in large projects so that
researchers can understand their place in the research
context. The creation of an international network would
therefore be very important. A greater degree of cross-border
fluidity is required, working on the already good level of
interaction between cancer specialists across borders.

SESSION 2: INFORMATION AS IT SIGNALS

GLOBAL STRATEGIES FOR GENOME AND CELL-BASED
INForRMATICS: HIGH-PERFORMANCE DNA SEQUENCING AND
ExpRrESSION ANALYSIS OPEN A NEW AREA

J.M. (Osaka University) explained the need for an Asian
network from the viewpoint of engineering. Fighting against
cancer is not simple. Everyone in the pharmaceutical indus-
try is now seeking how to control the pathways and molecu-
lar systems of cancer cells. We require huge knowledge in
order to achieve this aim, as cancer molecules have an enor-
mous number of variations. Four-dimensional data are
required to identify cancer pathways. In our laboratory, we
have 200TB of data processing capacity, in order to engage
in DNA processing, which provides us with a great deal of
data. In Okinawa, we have 10 GB sequencers. We know that
medical research is already at a very high level, but R&D
remains at a low level, as a part of total expenditure. We
therefore have to have more information-based medical
systems. We need a system that all stakeholders would be
able and ready to use. We have been working on the creation
of a network and would like to ask you to join us in our
efforts.

TACKLING THE ‘LIFESTYLE-RELATED CANCER’ WITH
CurTiNG-EDGE IT

M.A. (University of Tokyo) talked about how to build con-
sensus and share information using IT. Aging society is a
serious issue as people are susceptible to other diseases in
addition to cancer. In general, the collection of information
data is generally done from the bedside. The next-generation
system would have to be an interactive system. Cutting-edge
systems including bar-code systems and wireless devices
would help to create and disseminate data. Another issue is
how to gather verbal information using IT. Next-generation
data entry systems will need to incorporate measures for
gathering verbal information in data format. Cloud
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computing could solve issues of data storage in the future, as
the storage capacity using cloud computing is virtually limit-
less and would enable further collaboration, including data
entries from patients’ homes, etc. If cloud computing is to
be used, it is essential that the systems are secure and
trusted.

DISCUSSION

H.A. (RCAST) noted that it is essential that all Asian
countries share information, technology and knowledge. He
invited comments from other participants.

X H. (Chinese Anti-Cancer Association) noted that Asia
needs a forum to focus on the problems facing Asia. Fifty
percent of new cancer cases annually occur in Asia, and
from the presentations made at the 21st UICC World Cancer
Congress, it is known that 80% of new cases of cancer are
from low- and middle-income countries, like China, India
and Pakistan and other countries in Asia. The issues raised
by the presenters are very important and require action.
Although there is a lot of knowledge and consensus on most
cancers, we still need further information and consultation
on some forms of cancer, including pediatric cancers, leuke-
mia and central nervous system cancers, for example. The
possibilities for medical consultation through the Internet
would be of benefit not only for Asia but for the world, and
would facilitate diagnosis for patients and help to diagnose
and identify the correct therapies for patients and save their
lives. The issue of a tissue bank is also very important. Six
years ago, with the support of the National Foundation for
Cancer Research (NFCR) from the United States, a Joint
Tissue Banking Facility was opened at the Tianjin Medical
University Cancer Institute and Hospital in China. Right
now there are about 40 000 specimens. An Asian network is
essential and Japan is leading the way on this project.

H.S. (Hamamatsu University School of Medicine) noted
that Chinese pathologists have many more cases than ordin-
ary Japanese pathological institutions, maybe due to the
numbers of people who have variations of tissues. The
Internet is a very comfortable way of developing relation-
ships and colleagues in China and Asia should be encour-
aged to continue to develop such consultation systems.

Joe Harford (NCI, USA) pointed out that through the prac-
tice of tele-pathology, it is possible to have samples read in
the USA that were collected in Japan during the night and
thereby operate around the clock. In contrast, it is instructive
to look at the situation that was encountered with pathology
services in Ghana. When the Breast Health Global Initiative
visited Ghana, the breast pathology reports were taking 6
months to complete, from the time the samples were col-
lected, until the pathology report was submitted. The idea of
getting a report in 18—24 h is very different from waiting for
6 months. Tele-pathology does have a great deal of potential
for assisting low- and middle-income countries, where there
are few pathologists. It is therefore incumbent on the USA
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and the Asian region to be thinking about how these technol-
ogies can be used to assist the low- and middle-income
countries where there are no or few pathologists. This could
be in the form of training, or it could be in the form of
reading the samples. In the case of Ghana, there was a path-
ologist in Norway who agreed to train the Ghanaian pathol-
ogists so that it became possible to get a much quicker
pathology report as a result of training. However, in this
case, it required North—South cooperation. Efforts should be
made to share resources with the low- and middle-income
countries.

A second issue raised by Joe Harford was that of tumor
banking. The exchange of samples across borders presents
significant problems. Each country has its own restrictions
on how samples flow across borders. Hypothetically, there is
no need to ever ship a sample across a border. All that is
required is to have comparable sample collection every-
where, and the equipment to analyze those samples every-
where, and then the information could be shipped across
borders. It ought not to be necessary to ship samples across
borders, theoretically. This would require a certain amount
of standardization. One of the things that the NCI has been
engaged in with the bio-banking effort is best practices and
standardization, which is an ongoing effort. In order to
ensure that there is comparability across borders requires a
small number of samples collected in Japan, for example, to
be tested in China or the USA, so that you can assure your-
selves that comparability has been achieved. Once compar-
ability has been assured then you ought not to need to ship
samples. All of the countries that are involved in a network
of collaborative bio-banking should be encouraged to work
with governments, and perhaps with the WHO, to make
these provisions that would at least allow for these small
studies in comparability to be implemented.

The term ‘comparability’ is an interesting word, but it does
not necessarily mean uniformity. This particularly applies to
informatics platforms and cancer registries and the software
that is used for cancer registries. These are not uniform, but
they can still be comparable. Databases in particular do not
have to be uniform, but it is important to create ‘adaptors’
that would enable data gained in one country to be usefully
compared in another country. It is not expected that the world
will uniformly follow US or other standards, but in the inter-
ests of collaboration, the opportunity to adapt between
systems and be able to compare is essential.

Julia Schneider (NCI, USA) congratulated the Asia
Cancer Forum for specifically talking about developing plat-
forms for enhancing collaboration within and outside of
Asia. There is tremendous potential in the age of genomics
and proteomics to do meta-analysis of large collections of
specimens. It is important to ensure that specimens are com-
parable. After the initial quality control is implemented, it
makes sense for specimens to be analyzed in the country in
which they were gathered. It is very exciting that these sorts
of issues about creating and developing platforms and infra-
structure are being discussed in this forum.
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With regard to the NCI best practices, the new version is
now published and is available on the website for comment.
NCI is very actively interested in receiving comments on
this new version. The process that was used for developing
the NCI best practices was very focused on the USA. It
would be good to continue the dialogue about developing
standards that can be implemented effectively in both Asia
and the USA and other parts of the world. In the USA alone,
many challenges were encountered in terms of the way that
different institutions were engaging in analysis, both from
the technical side and also the ethical and legal issues
(informed consent, privacy protection etc.). These issues
become even more complex in the context of cross-border
collaboration, but it is extremely important to develop and
facilitate such international collaboration.

M.A. (University of Tokyo) noted that with cutting-edge
IT, it is possible to create information not only for cancer
but also for diabetes and other diseases. Lifestyle-related
cancer is a chronic disease. The cost for hemodialysis and
treatment of cancer is very expensive. It would be possible
to use cutting-edge IT to create systems that would be appli-
cable to a variety of lifestyle-related diseases.

I.LA.W. (Asian and Pacific Federation of Organization for
Cancer Research and Control) reported that in the Southeast
Asian context, it is necessary to look at more fundamental
issues, because there are discrepancies in the region with
standards of health care. There are some parts of the region
where there are no people who diagnose or even treat
patients. In order to look at the cancer agenda, we need to
look at the issue in global terms. For example, take a
country like Malaysia, in Kuala Lumpur, there are 15—20
cancer centers within a radius of 25 km, but in other regions,
there are no physicians who are qualified to provide cancer
care. These are issues that need to be examined. Hospitals
treating cancer in the Southeast Asian region have to endure
a tremendous burden, where, in some cases, patients have to
share beds in a cancer hospital and 200—300 patients are
having chemotherapy in a single day. It is therefore impor-
tant to examine the manpower problem. Part of the issue
here is improving the standards of diagnostic care, sharing of
pathology and maybe radiology reports through the Internet,
but we must also consider how we address the issue of man-
power shortage. There are parts of the region where there are
no cancer specialists. It is important to think about these
important issues of manpower and consider how we can
improve this from an Asian perspective.

Andreas Ullrich (WHO) noted that it is important that
the Asia Cancer Forum is an open platform for all
countries, including low-, middle- and high-income
countries. Linking all these countries toward a common
goal is extremely important. One of the major drivers in
decision-making in the political circles is the availability of
data. It is important not only to know how many cases of
cancer are occurring, but also to know about the number of
staff who are available in each country. Also, we must con-
sider the availability of technology, including diagnostic

devices, essential medicines etc. The Asia Cancer Forum
could be one that goes beyond the diagnosis of cancer and
could be a forum for collecting data about infrastructure. It
could provide information through the Internet and other
tools could be developed (or are already developed by the
WHO) about capacity in countries. This information could
then be combined not only for academic purposes but also
for a policy forum, where intelligence is translated into
policy proposals to politicians. The politicians could then
be shown data about incidence of cancer, mortality and sur-
vival rates etc. Survival data are very strong drivers in pol-
itical decisions, as we have seen in Europe. They are not
available universally across the Asian region. There is great
potential for this forum to set an agenda for what needs to
be achieved in terms of political decision-making and will
be required to achieve that target.

Massoud Samiei [International Atomic Energy Agency
(IAEA)] noted that in order for donors to invest in cancer, it
is important to have convincing projects to show that some-
thing.can be done about cancer. Cancer is perceived as a
very expensive disease. The IAEA works with the WHO in
many developing countries, including in Asia, to establish
cancer centers, and often donors ask about investing in
cancer as it is a very expensive disease. In order to get
cancer on the MDGs, it is essential to show that there are
strategies and solutions that are cost-effective. With a little
investment, progress can be made in terms of prevention,
screening programs and focusing on specific types of cancer.
For this, we have already created examples through the
TAEA programs across the globe. The IAEA could collabor-
ate with the Asia Cancer Forum to provide information for
the creation of a proposal to submit to the UN. Donors are
only interested in cost-effective solutions. The IAEA has
pilot projects in eight countries currently and could share
these results with the Asia Cancer Forum.

CLOSING

H.A. and N.K. thanked the speakers and participants for
their insightful comments and active participation. In
closing, it was noted that the ultimate goal is to utilize
advances in innovation to create a large database of knowl-
edge and a global network for analyzing data and sharing
information. To this end, it is essential to make efforts to
collect all kinds of medical information. The opinions raised
at the forum concerning means of sharing data and raising
awareness among specialists and patients alike about the
importance of medical information in the fight against
cancer demonstrated that there is a general awareness of the
issue. It was recognized that further efforts must be made to
create awareness among specialist organizations of the value
and necessity of setting the global health agenda for the sake
of scientific development. Approaches must also be devel-
oped that enable countries and regions at different levels of
development to share data in a comparable manner.
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