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Abstract

The World Wide Web is changing and the way in whofftial statistical outputs are
produced and communicated needs to be revisedeas@on to both new
opportunities brought about by innovations in wethhology and new expectations
for UK public sector agencies to engage with usges the internet. The UK Office
for National Statistics (ONS) aims to meet thislidmge by developing appropriate
access mechanisms for data and developing engagchqeaningful visualisations to
help users interpret statistical data.
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1. Introduction

1.1.There is widespread acceptance among producetatstiss that the internet
has now become their primary dissemination chanhkls can be seen both
in the declining numbers of traditional paper pcdions and the increasing
number of websites and ‘web-only’ releases in Natidtatistics Institutes
(NSiIs), the UK included. The move to internet-fesed publication is not a
surprising one given user demand and the costteiéeess of web
publishing (versus traditional paper publicatioBut as the World Wide
Web continues to evolve, are statistical produtaimg advantage of the
evolving opportunities offered by maturing techrgyland more
sophisticated users? This paper considers sonte édfues raised and
outlines plans by the UK Office for National Stats to implement a more
progressive dissemination strategy.

2. The Evolving Internet: ‘Web 2.0’

2.1. The evolution of the World Wide Web away from apdisate collection of
static, linked documents and sites towards soaidlcallaborative computing
is commonly and collectively referred to a&éb 2.0 (O'Reilly, 2004). The
‘2.0’ does not refer to a particular technical wgmg or incremental version of
the World Wide Web — instead the term is used fier t® the increasing
usage of the web as a genuinely interactive redte/wiatform.

2.2.Web 2.0 is typified by mass collaboration and thiits of users to add or
change content themselves, using various techniguasng together
information ideas and data from different sourcesrder to produce
integrated, meaningful content. Web 2.0 embraaasmber of technologies
and services to encourage an open, participativeamment. These include



blogs, wikis, mashups (a website or application toanbines data from
multiple sources), social networking, file-shariRS news feeds and even
virtual worlds.

2.3. Tapscott and Williams (2007) believe that creaingopen, participative
environment is key to a successful internet stsatéihey reflect that the
criteria which define success for web publicatiawvdinow changedite
losers launched Web sites. The winners launchednt communities. The
losers built walled gardens. The winners built jpribquares. The losers
innovated internally. The winners innovated withit users. The losers
jealously guarded their data and software interfacdhe winners shared
them with everyone”.

2.4. Another significant trend has been driven by theeasing sophistication of
web browser software. The teRRich Internet Applications (RIA3 often
used to describe the form and functionality of \2ebwebsites, many of
which offer a user experience similar to desktopliaptions. Popular
examples include sites such as YouTube.com ankrkam where users
generate and organise content by uploading, sharaligctively ‘tagging’
and commenting on data. Recently established sitels as Swivel.com and
MapTube.com have attempted to do the same witiststat data. In the case
of Swivel.com, OECD and Eurostat have signed asceauppliers and have
trialled engaging with the Swivel community in theale as official data
suppliers.

2.5. A key technical enabler of the Web 2.0 toolkithe Application
Programming Interfac€API), a set of functions that allow a web-based
resource to be remotely accessed by an exterealclFor example, the
auction site eBay.com has published an open, pABlidhat allows external
developers (i.e. the wider community, not employith eBay) to develop
their own interfaces for accessing eBay contenictidanmapper.com is a
practical example of this, where an external dgy@ldnas produced a
geographical interface to eBay (allowing userse® auction items on a map
centred on their home location). This API-driveadal allows eBay to
extend its audience (and revenue, shared withxtezrel developer) with
minimal investment (just the cost of developing dodumenting the API,
rather than the cost of developing a multitudentdrifaces).

3. Web 2.0 and the Public Sector

3.1. Although many of the exemplar instances of Webhz@e come from the
private sector, it is important to recognise tlsatot just a commercial
vehicle. Indeed the term “Government 2.0” is enmaggo describe the
application of Web 2.0 approaches to public sesricEhe recent successful
presidential election campaign of Barack Obama grasticular emphasis to
the potential use of Web 2.0 approaches to generate open government
and greater freedom of information.

3.2.Also in the USA, the Library of Congress recentyablished a pilot project,
uploading thousands of old photographs from itsgienarchive to Flickr and
invited the wider web community to contribute relatmetadata (in many
cases the Library know very little about the phoaqips, or their subjects) by
tagging and linking content. This pilot project is a statement about the
power of the Web and user communities to help pdugtter acquire
information, knowledge and — most importantly —-deis’ (Raymond, 2008).
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In the UK, a key technology and education agenesg lmacently reported on
“the[positive] impact that Web 2.0 can have on the motivation and
engagement of pupils. We need to ensure that Heesdits are extended to
all learners” (BECTA, 2008). More than half of the teacherssfomed in
the BECTA survey believed that Web 2.0 technoldgyu$d used more often
in the classroom. Of particular interest was BEGI@onclusion that pupils
found a sense of ownership and engagement whemglaad publishing
their work online, encouraging attention to detaitl an overall improved
quality of work.

The full impact of Web 2.0 is still emerging anat surprisingly, has yet to
be fully embraced by National Statistics InstituSIs). Garnder (2008)
suggests that this may be due ttoe‘need to be cautious in order to maintain
public credibility’, in addition to long standing resource constraiffescéing
public sector organisations. But OECD and Eurtstatgagement with
Swivel.com has set a precedent among officialsttesi suppliers. In
experimenting with the Web 2.0 community, both migations are
suggesting that the wider use of their data (asd@ated commentary)
outweighs potential concerns over the credibilftysing the (social, chatty)
Web 2.0 platform. Furthermore, one of the potégmefits of Web 2.0 is its
ability to use the distributed community of the Wdowide Web to achieve
results that would be difficult within a single argsation — perhaps this is a
long term solution to the resource constraintscaifig producers of official
statistics?

In the UK, there is now a very clear steer fromti@rgovernment that the
public sectomustembrace the Web 2.0 philosophy for disseminatatg.d
Tom Watson MP, the Minister for TransformationaM8mment, noting that
“today the most successful websites are those timgt together content
created by the people who use thasserts thatwe will be embedding data
mash-up into thinking across all of governme(\atson, 2008). An early
product of this assertion has been the ‘Show Usid8 Way competition — a
£20,000 public prize to be awarded to the bestideanashing up’ public
sector data using Web 2.0 techniques. As parteo€timpetition, several data
sources have been made available as web 2.0-sttdesdrvices, including
small area Neighbourhood Statistics from ONS (winiak been
independently trialling ‘web services’ as a wayedding data to customers
without requiring them to physically download dbtavisiting the website).
By the closing date of the competition {38eptember 2008), the
Showusabetterway.co.uk website had received selvenared entries

ONS’ recent move towards Independence from goventimes brought with
it the release of a new Publication Hub (to actiagle source of information
on all official statistical releases across goveznthtogether with plans for a
revitalised NS Online (the official site of ONSAs well as reinforcing the
independence remit, there is also a clear interiio@NS to engage with a
wider audience through accessible, engaging aesiaet content. These
goals seem to be in broad agreement with the Wepl#losophy outlined
above. But to what extent (if at all) do Web 2.@maches, - commonly used
for photos, text and video - need to be modifieduocessfully accommodate
official statistics?



4. Risks of Web 2.0
4.1.We have already considered one risk of Web 2.@-ptssibility that as an

informal, unmanaged environment, it has the capasitndermine authority
in official statistics. But are there other risksd issues which need to be
considered?

4.2.Web 2.0 has its sceptics. Keen (2007) arguesttisaphilosophically wealk,

based onsuperficial observations of the world around ushetthan deep
analysis, shrill opinion rather than considered gainent Such
characteristics are potentially alarming to kekshtlders in official
statistics where deep analysis and considered jadgrepresent desired
outcomes.

4.3.Godwin et al (2008) have considered ‘perceivedraatibarriers’ to

5.2.

5.3.

5.4.

successful use of social media by governmékitany agencies view the use
of social media as a technology issue, insteadaafmamunications tool, and
management decisions are often based solely ondétly consideration’.
They also cite privacy concerns, particularly itatien to government
surveys as well as the lack of a coherent strai@gysing the new tools.

Rich Internet Applications and Data Visualisation
5.1.

There are now established guidelines for presemiiogmation on the World
Wide Web, many of which are mandated standardgh&lK public sector -
for example, the-GIF interoperability framework and the W3C (the World
Wide Web’s governing bodyWeb Accessibility Initiative/VAID). WAI
provides guidance on making content available tipfgewith disabilities
(including visual, auditory, physical, speech, dtiga, and neurological
disabilities). Tools and techniques such as ma&ordent accessible to
screen readers, using appropriate colour and gtgliles and enabling
keyboard navigation are often used in this respect.

But statistical data is often verbose, complex @iffeccult to interpret - the
presentation and publication of it online presemiisjue problems. Producing
content that is ‘web accessible’ does not necdggsaget all of ONS’ user
requirements — there is a distinct need to be minaff'statistical
accessibility; that is the ability of the wider audience to urstiend and
interpret statistical data relevant to their ins¢seand decision-making
requirements.

The Skills for Life Survey estimated that in Engla6.8 million people
lacked Entry Level 3 numeracy skills (Letich, 2008k level identified by
the Moser Report as the minimum standard requoddriction at work and
society in general (for example, an ability to addubtract decimal figures,
or work with fractions). Similarly, a recent supvi@ Wales estimated that
53% of the adult population of Wales do not havedld numeracy skills,
defined as an understanding sfraightforward mathematical information
used for different purposef/Nelsh Assembly Government, 2006).

So, simply presenting tables of data as tablesempages, downloads, or
Web 2.0-style RSS feeds may not allow ONS to réadiull audience.

There is a need to look for devices that can h&is Q@and the wider web
community) produce content that helps users ingé¢gond reason with data —
supporting a wide range of users with differings@rds of numeracy.



5.5. The web browser has quickly established itselfresaf the most ubiquitous
and frequently-used software tools in the worldatodVirtually every
desktop PC sold today and an increasing numbeiobflenphones and other
portable devices now have some form of web browstalled as standard.

5.6. The web browser has also matured technically iarregears to cope with the
sophisticated demands of Web 2.0 applications y-lilage changed from
simple devices used for viewing static content paaverful tools designed
for the efficient loading of (big, complex) datdtem expressed in open
standards such as XML (eXtensible Markup Languad)reover, open web
browser standards such as Scalable Vector Graf®Ws, a form of XML),
along with proprietary browser ‘plug-in’ formatscduas Adobe’s Flash and
Microsoft’s Silverlight now allow the production ofteractive, animated,
vector content within the web browser.

5.7. The combination of efficient data loading and théity to deal with
interactive vector graphics means that web browaerpotentially effective
vehicles for the visual presentation of statistdatia to wider audiences,
catering for graphs, maps and other engaging corikésigway, Nicholson,
and McCusker (2004), having developed tactile radive interfaces using
Adobe Flash for schoolchildren, provided evider tstudents can deal
with greater complexity in data if they have th@mpriate tools and
visualization suppott There are parallels here with the BECTA findiha
that making content appealing and tactile can pg@tngain greater
engagement with the audience, encouraging reasenihghe data.

5.8. ONS have recently established a dedicated DataaWssion Centre within
its Methodology Directorate to explore, amongseothings, browser-based
presentation of statistics. One recent produthisfcentre -CommuterView
—is a good example of the power of web browsedetiver verbose,
complex statistical data in a meaningful way. Tgkime full 2001 Census
LSOA-level origin and destination commuting datatfte UK (including
sub-populations), CommuterView allows the usentestigate flow patterns
in commuting data interactively (by passing the seopointer over an
interactive SVG map). The symbology used in thagpct — flow lines with
varying saturation and line thickness to denotengiya of flow — is not new,
and is indeed based on earlier work, for examplaérts Flow Mapper
product of 1987. What is new is that, by delivgrihis product inside a
standard web browser, the potential audience (amepof the data to
inform) is much greater. No special software IgeEnare required — in
contrast to many statistical packages which aendépensive and
unnecessarily complicated for ‘casual’ users.

5.9. Feedback from CommuterView has been extremelyigesinainly from
Local Authorities who have struggled to load, asalgnd interpret traditional
census origin and destination matrices. It isndesl that the Data
Visualisation Centre will continue to produce brewbased interactive
templates for the customised display of ONS datae unique possibilities
offered by the combination of animation and usezrarctivity offers real
potential for transforming ONS’ outputs.

6. Towards a progressive dissemination strategy



6.1. ONS’ Executive Management Group has recently agaesdb strategy
which will embrace the Web 2.0 philosophy — by sarntipg the development
of a Web 2.0-style API that will potentially seriweo purposes.

6.2. Firstly, it would allow ONS to produce web outputsre flexibly. The
development of an APl would allow multiple ONS d=tses to be treated as
single conceptual database. The API would allowsSQWb applications to
seamlessly query multiple data sources in smditient transactions. In
addition to standard ONS interfaces, customisedertifsuch as the
visualisations produced by the Data Visualisati@mite) could source data
directly via the API. Developing an API purely fioternal purposes has
many advantages centred on efficiency and reusabBiut the API could
also be used more widely.

6.3. The API could allonexternalusers to access statistical content directlya In
similar way to the eBay/Auctionmapper example disedl earlier, ONS
could offer external access to the API. This waquitentially allow external
developers to develop integrated (i.e. Web 2.Cestyhshup) services that
accessed ONS data without physically visiting tiNSQvebsite. In doing so,
it would encourage innovation in the use of ONSdatd increase the
audience for ONS data beyond those who were preparenter
www.statistics.gov.uk as an address in their welber. An early example
of the potential of this approach is the recentsimg’ produced by the BBC
using ONS’ Personal Inflation Calculator algoritlamd data. Users can enter
their personal expenditure in a browser and ol#gersonal inflation rate.
By entering their postcode or clicking on a mapytban then share their
results geographically with all other users and @aldments based on their
own perception of inflation. Most of this functality (excluding the map)
has been available on the ONS website for 18 montgpically, ONS’
inflation calculator (hosted at www.statistics.g). gets around 3,000 visits
in a month. The BBC version obtained over 250,461@s on launch day
alone.

6.4. Of course, the development of an API will not mézat ONS will bypass
serving data from its own website (in fact it wilake that process more
efficient). But the potential to reach a much widadience using Web 2.0
technology would seem to be endorsed by the exaafple Personal
Inflation Calculator.

7. The road ahead

7.1. Tapscott and Williams (ibid.) sound a cautionaryerfor those who seek to
avoid embracing Web 2.0Cbmpanies that don’t share are finding
themselves ever more isolated — bypassed by therkstthat are sharing,
adapting, and updating knowledge to create vélugiven the emerging
steer (both in the US and the UK) for the publictseto embrace Web 2.0
approaches, it seems unlikely that a policy of dvig collaborative web-
based services is viable in the longer term.

7.2.Instead, the challenge will be to overcome somb@issues - real and
perceived. For example, issues relating to aughagorivacy, transparency,
quality, insight and copyright. However, one isgibkely to remain
troublesome — how can the success of a Web 2.0icsirategy be
measured? In previous generations, publisherffiofad statistics could



measure success (at least to a superficial extetg)ms of the number of
publications sold, or more recently the numberisity to a single website.
The move to open, collaborative environments wieta is more fluid and
pervasive makes the problem even more difficulit iB a sense the problem
Is not new — rather than measuring simple flowdai, the real focus lies in
measuring the effectiveness of decision-makingrméad by that data.

7.3. The opportunity provided by Web 2.0 — to push @dfistatistics into the
heart of open, accountable decision-making — ésistible. The potential to
use Web 2.0 as a vehicle for turning statistios kmowledge is perhaps
limited only by the ability and willingness of stdtcs producers to engage
with users and vice versa.
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