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Foreword

S. Bishop

Maths Dept., University College London, UK

The financial crisis is certainly of current significant concern, but our economy is not
the only example of how the interconnected systems that we have created dictate,
or shape events that can affect us all. Historically, nations, expanded their influence
for reasons that included financial gain. While nations still play a role (and I am
not just talking about my own country), multinational businesses now also have a
global influence. Recently, the internet and the worldwide web have enabled financial
systems and other services to be globally connected. But all this global connectivity
has taken place without a science of global systems that would help us understand
the possible outcomes of these connections. Technology is seen both the culprit and
a possible solution to some of our current and future problems. Furthermore, we now
see that there are many who are happy to share information, with communities and
groups pooling expertise and data for common causes. And yet, in contrast to biology,
where ethical committees are set up to try and provide moral guidance, many of us
seem oblivious to the underlying consequences of the complex techno-systems that
we are creating. Therefore, the biggest challenges that our society now faces, require
people, science and technology to come together.

My own early research was, until recently, mainly about isolated problem solving,
from ship capsize to fires in rooms, and I am mindful that each crisis leads to human
tragedies. But there is an upside to this type of backward looking research. It improves
our understanding of how systems behave. With a newfound knowledge of dynamical
behaviour we can seek innovations, and hence begin to look forward. For example,
bridge engineers can conceive new designs, which are not merely extensions of existing
concepts. To tackle our major socio-economic problems what we really need to do is
to bring together data, from many sources, and models at a large scale that will
allow us to consider events and crisis at a societal level. This will also allow us to
respond much better to unforeseen crises, such as earthquakes and other natural
disasters, by developing improved strategies for crisis management, enabling us to
better coordinate relief efforts.

Many of the major issues today are caused by the fact that world population has
grown and that actions can now have a global influence. Climate change is the clearest
example but social unrest, crime, cyber-crime, pollution are other examples where we
now need to take in a broader picture of the problems. Therefore, to help policy-
makers arrive at evidence-based decisions, we need models to capture the dynamics
of interactions. There is a need to model the present to protect the future.

Financial markets now operate on a global scale with much of the trading carried
out automatically by computer systems. We have recently seen social network sites
not only take off but rather fly supersonically around the globe based on internet use,
the fact that we have socially adapted to this form of communication and the mobile
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capacity. Having seen the financial crisis unfold, we should seek new technologies for
both informational exchange and communication that are both useful and ethical.
But, do we need regulation, or self-regulation?

If we want to increase our social well-being while reducing energy consumption
and emissions, then we need to be able to innovate. It often appears that innovations
come about serendipitously, but what is actually needed is a methodology to encour-
age innovation. All this comes at a time when data is becoming available. Oodles of
data, in fact. Energy data, research data now placed on-line, sensor data from tele-
phone use, travel, and much, much more. This comes from a range of devices — the
internet of things where almost everything is able to transmit and receive information,
which arrives in real time, from fixed data sources — like that released by governments,
or indeed that contributed by others through “twitter” and the like. What we need is
to be able to turn this data into information, and then into knowledge so that wisdom
can be created. All this sounds achievable, since there is now a flood of data, but it
is still not trivial for some people (such as charities) to select specific data. This is
where academics or small businesses should step in, by creating platforms for data
to be formulated in a simple, readable way. Ultimately there is a question whether
data, methods and platforms should be available to all as a public good? If all data
is open how can businesses create their own niche market?

In 2009 the European Commission set in motion a plan to support ambitious,
science driven initiatives that require a federated effort across Europe to provide a
basis broad for technological innovation as well as novel benefits for society. The idea
was to support a 10-year programme of research from 2013 with an ambition to reach
funding levels of up to one billion euros, although this funding will have to come from
a variety of sources. I was part of the initial group gathered by FuturICT’s initiator
and scientific coordinator, Dirk Helbing, responding to both the challenges we face
and the call from the EC. The FuturICT project is the result of this multi-partner col-
laboration. It brings together different disciplines to fashion tools for understanding —
at the global scale — the complex behaviour of our social and economic systems, plus
the role that information and communication technologies can play to improve our so-
ciety. The planned work is truly transformational: it will lead to significant changes in
the way that we interact with the systems that govern our lives and perhaps even with
each other via new forms of social networks. We are not pushing against closed doors.
Technology is becoming more socially adaptive, researchers in the social sciences are
becoming more computational while academics studying so-called complexity science
are solving more and more complicated problems which involve both technology and
social behaviour. Acting as Coordinator of the Pilot Phase of the FuturICT project,
I feel lucky to have been involved in this exciting work from the start. I get the
same feeling now that I had back in the early 80’s when chaos theory was bringing
together people from many disciplines to understand the paradigm shift away from
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determinism that its discovery gave us. The work we are doing with FuturICT is just
as exciting, if not more so, mainly because the potential gain to society is huge. We
have developed a comprehensive research roadmap that has energised the community
and built tremendous international commitment to move towards our vision. Carry-
ing out interdisciplinary work is not easy in any environment, but when this is spread
across the humanities and the sciences it is much harder. But it is interesting. We
have “big data”, we have a “big society”, in the sense that there are now a lot us who
are globally connected. What we therefore need is big science.

The papers within this issue highlight just some of the problems that lie ahead and
indicate possible solutions. They highlight the need for further research pointing out
what could be gained if the scale of their activities could be increased significantly.

I hope that it gives you a hint at the excitement that I feel embarking on a re-
search journey that will improve our understanding of social systems, inspire new
technologies and help provide ‘what if’ scenarios that policy-makers vitally need to
explore and manage our complex, connected world.

The publication of this work was partially supported by the European Union’s Seventh
Framework Programme (FP7/2007-2013) under grant agreement No. 284709, a Coordina-
tion and Support Action in the Information and Communication Technologies activity area
(‘FuturICT’ FET Flagship Pilot Project).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


