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FOREWORD

This report was presented to the Working Party on the Information Economy (WPIE) at its meeting in
May 2007as part of the work for thee20D8t ODECDniMennset
was discussed andecommended to be made public by the Committee for Information, Computer and
Communications Policy in October 2007.

The report was prepared by Desirée van We|SDECD Secretarialt forms part of a largelpody of
work on the economic impacts of ICTs carried out in the Working Party on the Information Economy,
under the overalllirecion of Graham Vickery, OECD Secretari#itis published under the responsibility
of the Secretargeneral of the OECD
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BROADBAND AND THE EC ONOMY

Summary

This reportexamines the way in which broadband networks interact with the economy, the role they
play in creating the conditions for sustainable economic growth and prosperity, and the structural changes
they enable. Emphasis is put on the economic impacts, incydartion growth, globalisation and
employment.

Broadband networks are an increasingly integral part of the ecorniiie technology evolves and
bandwidth increases, the scope for broadband to act as an enabler of structural change in the economy
expandsas itaffectsan increasing number of sectors and activitizeect effects result from investments
in the technology anftom rolling out the infrastructure. Indirect effects comeflom oadbandés i mp
factors driving growth, such asinnovation, firm efficiency, competition and globalisatioBroadband
facilitates the developmenf new inventionsnew and improved goods and serviaesw processes, new
business modelsand it increases competitiveness and flexibility in the econdvgre generally,
broadbandenables improved performanad information and communication technologies (ICTs) a
general purpose technology (GPThat is one of only a few technological improvementisat
fundamentally change how and where economic activity is orgarseslich significant impacts on the
economy can be expectéat example by enabling organisational change and enhanciogdowtion to
reap productivity gaingdm overall investments in ICTalthough it may be difficult telearlydisentangle
the economicimpact of broadband from that of ICTmore generally Furthermore,relative to other
historical GPTs, such as railways and electricity, the impacts may be larger and reateoadi rapidly.

Broadband has become amportantpart of almost every aspect thfe knowledge economy and is
especiallysoin activities that rely on the provision data andnformation, particularly in service sectors.
Many aspects of producingglivering, consuming co-ordination and organisaticswre now taking place
over broadbnd communications networks. Broadband generates increased efficiency, productivity and
welfare gainsand potentiallycontribuesto job creatiorand occupational changeufit also gives rise to
security and privacgoncerns and potecting users' sedty is increasingly importanas the broadband
enabled Internet becaspart of the economic infrastructure.

Broadbandis also increasingly important as an enabling technoldgy structural changein the
economy, most notably via its impact gmoductivty growth but alsoby raising product market
competition in many sectorsspecially inservicesICTs and broadband are facilitating the globalisation of
many services, with broadbardaking it feasible forproducers andconsumers of services to be in
differentgeographicalocations. ICFenabled fpbalisation of services havng a fundamental impact on
the way economies work and on tjlebal allocation of resourcespntributng to productivity growthby
expanding marketéncreang businesfficiency andreinforang competitive pressure

However, ery few studiehiave examinethe economic impact of broadbadilectly, partly because
it is relatively recentand the technologiesare evolving rapidly and also because it is difficult to
disentangle & impact from that of ICTs more generalys a result, emphasis is put on potential rather
than measured impacis places in this studyThe evidence suggests that the largest productivity gains
come increasingly from the use, rather than the produaiol§Ts. ICT and éusiness skills, as well as
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organsational changes enabled by ICTs play an increasingly pivotal role in achieving productivity gains.
The diffusion of broadband andireless developments are expecte@mnoourage organisational changes
andfuel associateghroductivity gains andmobility is gaining importance, in particular with the diffusion

of mobile broadband.

Broadband also helps to bring welfare improvements. For example, it enables more flexible work
practices, hours and locatiomhich may contribute to easing congestion and pollution challenges faced by
large cities. These factors should enhance the welfare of employees over and above any net effects on
employment. Broadband also generates further benefits to consumers by redacatgand information
cosk andgiving greater access to informatiomakingprice comparisongasier, raisingompetition and
creatng downward pressure on pricdsalso enables increased customisation of goods and services and
improvements in producuality. More generally, broadband changes the role of individugisoofuction
facilitating userdriven innovation and the developmentugkrcreated contenBroadband can alsenable
small and mediursized firms toco-operate andompete with largefirms in awider rangeof markets and
to reorganise angurchase servicesdahwere previously not accessible

1. Introduction

Information and communication technologiéSTs) have an important economic impast shown in
OECD analysis(seee.g. OECD, 2004b) This reportgoes further to consider the impactbsbadbanda
particularinformation and communicatiotechnology(see BoxL for a definition) Broadband networks
increasingly linkother ICTs in waysthat should ultimately have asignificant andpositive effect on
economic activitywith potential benefits for productivitgrowth and the quality of life. Notwithstanding
the rapid growth of broadband talp, the phenomenon is relatively new and difficult to disentangle from
the overall impact offCTs which is alreadya challenging area for measuremeNeverthelessfirm
evidence of a positive impads increasing sistudies from official statistical agenciesbased on official
statisticsaredevelopedn OECD countries

The impacs of broadbad arevery wide and choiceBaveto be made about which particular areas
should be coveredhis paper mainlgonsiderghe economic impact dfroadbandand does not consider
social impacts in detaillhe report explores the ways in whibtoadbands beoming an integral part of
OECD economies and some of the structural changes that result from this. The main foc¢hs isnpact
on businessesja productivity,organisational innovationg)creased competition and the opportunities for
the globalisatio of an increasing range of tasks, especially in services. All of these will impact on
employmentnd labour market flexibility.

The impacts on individuals arsinall and mediursized enterpriseSMES are considered separately
(see extensive analysis inEGD, 2007d).Householduse ofbroadbands also likely to have economic
impacs, either by dbwing workers to work from home (which allows flexible working hours and the
productive use of netraditional working hours) oby facilitating theestablishmenbof homebased firms
(contributing to the formation of new businesses and enhancing business dynamics and entrepreneurship).
Other potentialndirect benefits include the provision ohline education and trainingnd improements
in the functioning ofproduct markets Internet accesalso opens up a wide range of new consumer
servicesAreas that have grown particularly rapidly incluoidine shopping and banking and online job
and housing search (Leér al.,2006, and OECD, 2004a, 2&{)6

This report does not consider the economic impact efoenmerce the impact of broadband on
businesgo-consumer relationand the use obroadbandby governments for oline services The
evidenceon ecommerceis mixed, but recent worke(g. Alleman and Rappoport, 289 suggests that

1. See Roberts (2007) for a definition of Athe i mpact
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online commercenay in fact be substituting for offline commercén which case total (retail) sales are
unlikely to grow moregapidly as a result of broadbamshabled commerc¢even if choice is broadened and

efficiency increasesHowever the move to odine shopping does raise the share of economic activi
that are now dependent on broadband. t@e business sid&incon et al. (2005) also find a positive
productivity impact of eéommerce through-keuying and eselling?

Box 1. Defining broadband

The term fibroadbando is typically used to denote an

dial-up connections (at 64 kbit/s). The OECD began collecting data on broadband subscribers in 2001 and set the
minimum threshold for bit rates at 256 kbit/s. The original OECD data collection included three categories: DSL, cable
and other. In 2007, the OECD began separating out ciees|t
and apartment LAN connections are reported separately.

ties

nterne

ain

The OECDO s broadband dat a and cr i tther OBCD Braadbandb ®ortalf{o u n d

http://www.oecd.org/sti/ict/broadband. OECD (2007c) provides an overview of recent developments in broadband
infrastructure, access and use.® Further background statistics are also available in OECD (2007g).

Source: OECD.

The report is organised as followBhe next section introduces the topic and sets thetissues. The

third section examinelsroadbandhs a general purpose technology and as an enabler of structural change in

the economy. The subsequent section examihesproductivity impacts that have beatiributed to

information and communicationsctenologies in general, to communications technologies in particular,

and tobroadbanditself, as well as the productivity benefits arising fremmpadbandand ICT-enabled
globalisation.The following section examines the potential impactbsbadbandthrouch its effect on
globalisation, in particular of IGCEnabled services. Théth section looks at the employment impacts
broadbandThesixth section looks aseveral other areas broadband can be expectdtety in particular
through itsimpact onindividuals though changes in consumer surplus and quality of #¢ife] onsmall
and mediurrsizedenterprises§MES. The final sectiordiscussepolicy issues

2. The expected economic impact of broadband

This section introduces tharious ways in whictbroadbandand theeconomyinteract asroadband

of

and the Internétare rapidly besming an integral part che economyAs the technology continues to
evolve and bandwidth increases, the scopéfoadbando act as an enabler of structural change in the

economy expandss it dfectsan increasing number of sectors and activities

Broadband, when combined with ICT&ias many channels through which its effects can operate.

Direct effects result from investments in the technology and rolling out the ioftase itself. Indirect

2. Criscuolo and Waldron (2003) find further evidenthat the productivity impacts are likely to differ

according to the types of trade (buying or selling).

3. Many countries support the radut of broadband in remote and rural areas for social equity reasons, to
reduce the digital divide, and to provigervices to citizens and businesses on an equal footing (see OECD,

2007¢).

4, The Internet is defined here as including albiésed networks, including not only the public Internet but

also private and Closed User Group networks, as well as Next Gend¥atworks, see OECD (2007e).

5. And vice versa: ICTs without broadband would not nearly be as effective and transformative. As Atkinson
and McKay (2007,pL 5) put it : Awithout a World Wi de Web t

asnothingmae t han glorified typewriterso.

7
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effects come from albspects of economic activigffected bybroadbandand which drive economic
growth and prosperity e.g. firm efficiency and increased productivityeduced cost$,innovation,
globalisation, and new employmesyportunities resulting frorthe gains achieved.

Broadbandalsoenables the emergence of new business models, new processes, new inventions, new
and improved goods and services and it increases competitiveness and flexibility in the economy, for
example § the increased diffusion of information at lower coly, improving market access to
increasingly larger marketby allowing people to work from multiple locations with flexible hquansdby
generally speeding up procedurasd processedoosting the@ono my 6 s  Eiyahyabyitheim.
nature these technologies also create network externalities whereby the benefits that accrue from using
them increase as diffusion spreatisere can be further spillovers too, for example when companies adopt
broadbandand ICTs that transform their supply chain @nereby prompbther companies to also change
theirs, either because they @at of the chain, or because they copy the innovative Idader.

Broadbandas a general purpose technologypabler

Economic growthis driven by many factors, including product, process and organisational
innovations based on technological chahdechnological changasually comprisesmall incremental
improvemers. However, a few technological improvemerftmdamentally change hownd where
economic activity is organised. These arecalled general purpose technologies (GPHiktorical
examples of GPTs include printing with moveable type, electricity and the dynamo, the internal
combustion enginesteam engines and railway§Ts’, includingcomputers and the Internere generally
considered to ba GPT. A GPT evolves over timavith several phases of efficiency, applications and
diffusion. It creates spillovers throughout the economy, not merely in the sector producing thié GPT,
leads to fundamental changes in the production process of those using the new invention, and it spurs on
further inventions and innovations.

GPTs are technologies that enable changes, which is also the case farit@bspadbandacting as
the requird infrastructure enabler (like the electricity transmission and distribution network in the case of
electricity), and the Internet as the platform support@ingendless variety of application3hus, ther
effects are likely to build up over timéheycanbe expected to raise productivignd give rise to network
economieswith network effects expamiy over time. Tere will be new process, product and
organisational innovations beyond what can even be imagined tiodégct, many new products, both
goods and services, have already been created as a result of ICTs and have been fully integrated into
everydaylife, including working life!® Nevertheless, abroadband acts as the GPT (ICTs) enabler, its

6. For example, Oracle has implemented a system allowing employees to file expense reports online, cutting
costs by USIL5 per filing (from USD25 to USD10); IBM has implemented an Interrbased tool for
booking employeeravel with reported monthly savings of U5 million; and Cisco reportedly saves
some USDB60 million per year by using the Internet febesiness (Atkinson and McKay, 2007).

7. This process is furthered for example when large firms impose on firigiinvalue and distribution
chain to adopt new technologies and interoperable IT systems as has been ¢hg. tmsé/al-Mart and
automobile companies, Other companies then have an incentive to copy this system and transform, in turn,
their supply chais too (Atkinson and McKay, 2007).

8. Where fAtechnologyd comprises fthe set of i deas s
(Carlawet al.,2007).

9. Defined by Carlanet al. ( 2 00 7)) as fAall technol ogi es thidgaas deal
communicating, analysing, transforming and storing it. These technologies include speech, writing, the
printing press, and many more modern technol ogies,

10. See Carlavet al.(2007) for a detailé discussion of GPTs and ICTs as a GPT.
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effects will be very difficult to disentangle from tleosf the GPT (ICTs), just as it would be extremely
difficult to separate out the effect of the electricity transmission and distribution system from the overall
impact of electricity.

GPT-type effects suggest that measuredtal factor productivity TFP) should rise in ICTFusing
sectors but probablywith considerabldime lags.However,ICT investmentould evenbe associated with
initial declines inTFP as reorganization and learning require resoyiBasuet al., 2003) This is also
consistent withDavidd ¢1990)fid el ay hgpofihesar a0 nrgflecting thedirhelaento s 0 ,
learn to use and apply new technologibs fact, technological revolutions can occur without being
reflected in major accelerations in measured productivity. Efficiemsyldeen growingapidly, but there
are physical limitsat leastwithin the current types of networkand it is difficult toimagine what next
generation type technology/networks will look like ahe changes they will bring abouwven though
there isstll room for further diffusion of existing applications, completely new applicatapyear all the
time and in many different parts of the econof@arlawet al.,2007).

Overall, it is very likely that broadbarahd associated ICT applicatiomsll replicate thehugely
positive and transformativeffects from previous GPTs amduld possibly everexceedthe effect of any
GPT to date(Box 2). Indeed, the prices of ICTs have fallen more dramatically than the prices of other
GPTs, such as electricity and tbembustion engine, and the ensuing decline in the price of capital goods
is unprecedenteceven though like for these other GPTs, the required complementary investments and
innovations driving change may take time to materialise and make their contrifteimaldet al.,2007).
It is sometimes estimated that teeolution of theimpact of ICTs may be today whethat of electricity
was in thelnited Statedn the 1920¢Carlawet al.,2007) but with ICTs, technological improvements are
still taking placeand broadbanis enabling ever more applicatiarSimilarly, only in the third quarter of
the 19th century did the combined share of stationary steam engines and railthaysapital stocknatch
that of ICT in the United States in the 198Gsafts, 203).

Box 2. Comparison of the impact of broadband to that of historical GPTs

Electricity, steam and information technologies tend to be considered the most important examples of GPTs. The
examples of electricity and steam illustrate that the initial productivity impacts of a GPT are typically very small and that
the realization of its eventual potential may take several decades so that the largest growth effects may occur a long
time after the technology is first introduced: electricityd snajor boost to economic growth in the US occurred about 40
years after the first commercial generating stations came on stream (David, 1990), and the lag following James Watt's
steam engine was about 80 years (Crafts, 2003).

Furthermore, it is expected that the impact of ICTs may well exceed that of previous GPTs. For example, steam had a
much smaller impact on annual productivity growth than ICTs even before the mid-1990s: at no time does steam's
contribution match the 0.68% per year of ICT in the US in 1974-90 (Crafts, 2003). And these estimates do not include
the extent of TFP spillovers, so the actual impacts will be even larger.

Box 2 Table: Contributions to UK labour productivity growth, 1830-1910 (% per year)

1830-1850 1850-1870 1870-1910

Stationary steam engines 0.04 0.12 0.14
Railways 0.16 0.26 0.07
Steam technology 0.20 0.38 0.21

Source: Crafts (2003), Tables 5, 6, and 7, and the sources therein.
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Box 2 Table 2: Contributions to US (non-farm business sector) labour productivity growth, 1974-2001 (% per year)

1974-1990 1991-1995 1996-2001

Capital deepening 0.77 0.52 1.19
of which ICT 0.41 0.46 1.02
Total factor productivity 0.59 1.02 1.24
of which ICT sector 0.27 0.41 0.77

Source: Crafts (2003), derived from growth accounting estimates of equation (4) by Oliner and Sichel (2002); labour
quality is included in other TFP.

Some attempts have been made to compare the impact on productivity of broadband for the UK to the impact of two
historical GPTs, railways and electricity (e.g. the Broadband Industry Group, 2003). The concep't of Asoci al
which includes consumer surplus as well as productivity gains, is used to provide an estimate of the quantitative impact
of these GPTs. The first investments in railways in the UK took place in the early 1830s, but it did not peak until the
late 1840s and investment was still significant by the 1870s. The estimated social saving for the UK by 1865, i.e. after
some 35 years of investment in railways, is between 2 and 17%. For electricity (including electric power generation,
distribution and use), which diffused relatively slowly, the estimated impact for the UK amounts to a 3.3% productivity
boost by 1937, assuming that all of the productivity growth over and above the TFP growth before the invention of
electricity was actually attributable to electricity. Like for broadband, which acts as an enabler of ICTs which constitute
the GPT, much of the impact from electricity did not come so much from electrification itself but rather from the
applications it enabled and the additional productivity gains they made possible. Finally, the estimated impact of
broadband is of some 0.4-2.7% by 2015, and 0.8-5.7% by 2028. While these estimates suggest that the economic
impact of broadband in the UK is potentially on the same scale as that of electricity, the impact of broadband is likely to
come through much more quickly than that of railways and electricity.

Applications and Internet use generated byoadband

A huge number of applications already relytwonadbandEven thoughwidespread usefahe Internet
has been arourgince the miel990s faster speeds and greater bandwidth continue to increase the range of
activities that can be carried out online. As a result, the Internet has become an increasingly integral part of
our lives, society aheconomy.The Internet is inherently a global infrastructure aoadhanges in one
country carhave an impact oathers.

Broadbandhas become an integral part of almost every aspect of the knowledge economy. For
example,traditional telecommunicationare increasingly taking place ovdiroadband communications
networks, in particulalP networksrather than circuit switched networkend people also increasingly use
IP telecommunications e(g. Skype) Public infrastructure increasingly depends onbroadbad
communications network&rom traffic lights control throughcontrol ofsewage systemas well as many
forms oftransportationair traffic control maritime andrail trarsport and logistics management systems.
The government itself increasingly maiimisrelationsonline with citizensandfirms through the provision
of e-government servicese(g. applications for permits, tax authorities, providing information etc.)
Military and defence systenase also affected by broadband and the IntefBlebal Positioning Systems
(GPS) and othernavigationsystemsall rely on this type ofinformation transmissiorand enable new
applications such as thdistance monitoring of patients and prisondiatural and otherdisaster
prevention and warningystems also laily rely on the Internet and broadband communication networks.

Many aspects of business ar®w taking place ovembroadbandcommunications networksor
example,supply chain management, fleet managemeiproeurement, €nvoicing, online recruitment,
customer service, call centregnline payment systems,-cemmerce co-ordination of fragmented
production processes both within and between filansl the connection of teleworkers to their emplayers
networks Further gains can be expected as possilslitie the use of virtual private networks and video

1C
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conferencing, for example, expand with increased bandWiddhoadband is especially important in all
sectors that rely on the provision of information, especialnancial markets, insurance and agsting

firms and systemsOther examples includeonsultancies, weather forecasts and reports, research (from
school homework to professional and academic research and R&D activities), online databases, banking
(offline and online)and ATM services markeing, online advertising, advertising and graphics design
industry, andnews dstribution (offline and online)Broadbandand very higkspeed networks aralso

playing awider andimportant role in enabling innovation, another factor contiilgLib the cowlitions for
sustainable economic growth (B8k

Box 3. Broadband and innovation

Broadband has an impact on innovation both through innovation in ICTs and through innovation enabled by ICTs, such
as collaborative R&D networks,12 virtual simulations, artificial intelligence, grid computing initiatives, and new work
practices. Broadband enables both innovation through development of new applications and the diffusion and further
development of existing innovations, and these two channels mutually reinforce each other. The broadband enabled
combination of ICTs and other technologies (e.g. biotechnology and nanotechnology) may generate even more
inventions and innovations in future (Carlaw et al., 2007). There is also evidence that firms that use ICTs more
intensively innovate more, creating larger spillovers and productivity gains (Koellinger, 2006). Such effects can be
reinforced by broadband as it enables more intensive use of ICTs, enhancing the possibilities of their innovative use.

Broadband also increases firmsdé abil i forexaimpe byadlowimg amand the(q ui ¢ k |
clock R&D, i 2 4 x 7 x R&MDan maltipld prajeotire differenelaocations. Thus, ICTs and broadband have
a transformative effect on the way innovative activity is carried out. New forms of ICT-related innovation processes are
emerging, speeding the diffusion of codified knowledge and ideas, enabling relations based on tacit knowledge and
personal relations, and linking research more closely to innovation. They lower barriers to product and process
innovation,*® accelerate start-ups, improve business collaboration, enable small business to expand their R&D and
collaborate in larger R&D consortia, reduce cycle times, and foster greater networking.

The focus of ICT-related R&D has also shifted from computer hardware towards software, computer and related IT
services, web services and digital content. Broadband is an enabler of innovation in these areas and can be expected
to drive further innovations in the future, especially in broadband enabled services and digital content. Furthermore,
with the diffusion of ICTs throughout the economy, ICT-related R&D is also increasingly carried out in other sectors.

With the diffusion of broadband Internet, people outside the boundaries of traditional institutions and hierarchies can
also innovate to produce new goods and services. The role of network users and consumers in the innovation process
potentially increases as they more actively contribute to new ideas (user-l ed i nnovati on, or ithe di
innovationo, Yyandcolleciivelypdevelpp newdptoducts (e.g. Wikipedia, open source software).

Consumers also increasingilyake use ofhe Internet and broadband comrumations networksfor
example fore-commerce,online reservations (holidays, airlines, trains, concerts, cinema, @btine
airline checkin, online payment system@ills, banking, retail) blogs, peeto-peer networks, online
auctionsandonline enértainment serviceg(g.games)In addition to efficiency gains, large cost savings
can also be realisddy governments and busines®r example, estimates show that USD5 is saved on
each tax return filed electronically in theniteéd States in conjunction with a radical reduction in the error

11 However, asymmetric bandwidth could become a bottleneck for thesaled multipleplay services that
require fast upload speeds. The move towards more symmetric bandwidth may be important as multiple
play serices increase usage of the upstream path (Okamoto and Reynolds, 2006).

12. For example, the development team for the Boeing 787 Dreamliner brings together corfipemieger
20 countries and 135 partner sites (Dassault Systémes, 2006).

13. Survey resultdor EU10 countries show that ICTs are a key enabler and driver of process innovation in
most industries. 32% of firms (by share of employment) reported that they had introduced "new or
significantly improved internal processes" in the 12 months prior ¢oirterview, and 75% of these
claimed that these process innovations were "directly related to or enabled byelBI8iness W@tch
Chart Report 2006, Slidg http://www.ebusinessvatch.org/resources/charttool.htm

11
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rate from 20% to under 1 %, and the General Ser vi
which is an online purchase and acquisition system, provided betweeW& US240 of savings on
administratve costs per transactiofyS White House Office of Management and Budget, cited in
Atkinson and McKay, 2007)in addition to greater ease and convenience, citizens can also save costs by
using online government services. For example, it costs U8Dren& a driving licence online in the

United Statescompared to USB for an in-person renewalS White House Office of Management and

Budget, cited imtkinson and McKay, 2007Rutting in place these online processes requires investments

not only in IT andbroadband, but also in complementary factors, suchgomv@&nment (organisational

capital) and ICT skills (human capital).

These examples show how pervasive the Internet has beasmould be expected of a GRTis
increasingly vital foffirms to hae broadbandnternet, bufirms facea tradeoff between productivity and
efficiency on the one hand, and security and privacy on the other Tlans, protecting users' security is
increasingly importanas the Internet becaathe platform for voice, cotent, data and a core part of the
economic infrastructure. Data security breaches irb 20@ estimated to have caud¢®D 100 billion in
damage$ more than the illegal drug trade in the ($vindle,2006 p.18). In addition to security issues,
damage @ the physical infrastructure also has increasingly important econamiicationsgiven the
importance ofbroadbandand the InternetBox 4 gives someexamples about what happens whba
cablesstop working.

Box 4. What happens when the cables fail?

The importance of broadband to the economy can also be illustrated by what happens when Internet and broadband
cables fail. The incidents have been relatively minor to date, but they give some idea of the kinds of activities that have
been affected, and the duration of the disruptions. As more and more activities take place over these cables, any faults
in the infrastructure will have increasingly wide and disruptive repercussions.

Internet activities, e-mail and telecommunications were affected when Tel st r a, Australiabds| bigges:s
Provider (ISP), lost around 60% of its Internet transmission capacity in 2000 as a result of damage to a major Internet
backbone cable (see figure below), situated in less than 100 feet of seawater around 40 miles off Singapore. Initially
Telstra was able to serve only 30% of its usual capacity, but after re-routing data around the damage it went up to 75%
relatively quickly. To avoid disruptions of this kind, to improve service and provide increased network capacity and
reliability for Tel str ao $elstraainaunced early d007ithsanvestmaih eeneve U600 nalene r s
deep-sea cable linking Australia to Hawaii, where it will connect to the us.*

The SEA-ME-WE 3 Cable: 23 600 miles long.
Source: Forbes, http://www.forbes.com/2000/11/21/1121disaster.html

Sri Lankads link to the rest of the W®r0l4d bya asNewsrgpats|f iainrcen oa
indicated that its Internet and long-distance phone service had been cut-off, which has some potentially big economic
implications for Sri Lanka given the importance of its call centre activity.

14. http://www.businessweek.com/ap/financialnews/D80533000.htm?chan=search
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More recently, in mid-December 2006, hundreds of thousands of people in Iceland suffered severe disruptions to their
use of the Internet and Ilcelandds uni v edown ioftdatecomnaumadtions
when a deep-sea cable break caused an interruption of CANTAT-3 services. During the period of repair the affected
institutions relied on emergency connectivity obtained via local Internet providers.15

On 26 December 2006, an undersea earthquake and rockslides damaged undersea cables off Chinese Taipe i

southern coast causing outages in Chinese Taipei, China, Korea, Japanand India. Thi s i nci dent , a

t sun ]ﬁ,rﬂisrt‘)pted financial markets, phone calls, online banking, computer kiosks at airport check-ins, ATMs,
logistics companies, communications and Internet sites. Chungh
company, reported that all of the islandbs phone com
that capacity to the US IN&Tdepdrtededamageuotl 400 photelirtés and 84 mtarnabosal
phone I ines, di srupting its phon eesstarmpaociiternatioralovebSitesumtadhalsd
affected, as were phone calls to Chinese Taipei and Hong Kong (China). Koreads | eadi ng f i xé
reported that some 90 leased lines had been destroyed, but that telephone and Internet lines had been re-routed
rapidly with minimal disruption. Overall, most network operators and data providers were able to re-route traffic without
too great a disruption. For example, Cable & Wireless used back-up terrestrial circuits through China, and Reuters,
whose main regional data centre is located in Singapore with a back-up in Hong Kong (China), restored services to
Japan and Chinese Taipei on the same day and to Korea the following day. Bloomberg on the other hand suffered
more from the outage as it supplies its information from New York. Hong Kong (China) based traders, investment
bankers and Bl oomber gdst lreedi d ompa rcydud dt enrothi meaclcse sfsor t wg

This incident shows not only how much of data transfer relies on deep sea cables, but also that the network is quite
resilient, with at least partial service being restored in most affected networks less than 12 hours after the quake by re-
routing traffic. Companies also reverted back to using fax and mobile phones. The Hong Kong (China) stock market
returned to normal after a few days, China Telecom had recovered 70% of its Internet service and all of its phone calls
to Hong Kong (China)and Macau. Singapore Telecomds I nternet ac
By3lDecember, Indonesiads PT® I ndosat had 80% capacity.

India is particularly aware of reliability and interruption issues given the huge demand created by its call centre,
software and business process outsourcing industries which cannot afford to be offline for any extended period of time.
During the December 2006 incident, only one company suffered a major outage which lasted around 8 hours; other big
companies only suffered slight disruptions. This is because Indian companies rely on a multitude of telecom service
providers and use four different cable systems that land in different Indian cities: diversity is the key to reducing impact
from such deep sea cable outages.™

In general, Asia is a vulnerable area because of quakes and fault lines, emphasising the need for careful study of
where the cables are being laid and to diversify cable loops and landing points. For example, the planned Trans Pacific
Express cable system, linking the US to China and other countries in Asiawi | | use a fAmesh styee
different loops connected at switching stations on land. This should make re-routing easier in case of a break.
Geographical diversity in landing points is also important.

Repairs of breaks in deep-sea cables are complicated by the need for ships with special equipment, which may take
some time to arrive in the area of the damaged cable, and are very costly. Also, the extent of the damage cannot be
known until all the damage is fixed as the equipment can only scan cable up to the first breakage point. It is not
possible to know how many further breaks there are beyond that point until they have all been fixed. Parts of severed
cables can also end up far removed from the breakage point when dragged along by currents or moved further along
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by rock slides, for example. Thus, fixing cable breakages can be a costly and time consuming process.

15. http://en.wikipedia.org/wiki/ CANTATF3

16. http://www.wsws.org/articles/2007/jan2007/taj@8.shtml

17. Financial Times29 December 2006.

18. http://www.businessweek.com/magazine/content/07_03/b4017068.htm?chan=top+news_top+news+
index_businessweek+exclusivemdhttp://www.wsws.org/articles/2007/jan2007/tai®9.shtml

19. http://www.businessweek.comégazine/content/07_03/b4017068.htm?chan=top+news_top+news+

index_businessweek+exclusives
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Other causes of cable breakages include rats, drilling machines, and earth quakes. In New Zealand a rat was
suspected of causing a telecoms blackout which closed trading on the Stock Exchange for several hours and severely
hindered retailers and shoppers. Air travellers also experienced delays as, with Internet and e-mail down, check-in of
passengers had to be car r-in-emi loluitonnda ncuhad lcye tAHI sa ifinocnied e nt c
contractor also damaging another fibre optic cable while drilling a power hole.” Damage may also be intentional and it
is possible to imagine scenarios where cables or servers become the object of criminal intentions.

Increasingly, efforts are being made to keep Internet traffic local, which not only lowers costs but also improves
performance and reliability. As a result, data is sent directly between users in these areas and does not leave the
region, whereas previously it might have travelled between continents (Gibbard, 2007).

Broadbandis enabling the globalisation of services

Broadbands becoming inaasingly important as an enabling technoltaystructural changein the
economy, most notably via the direct impactpoductivity growth, but alsoby raising product market
competition in many sectorgspeciallyin the services sectoin particular,ICTs and broadband are
facilitating the globalisation of many services, whhoadbandmaking it feasible for consumers and
producers of services to be in different locations. -Ei&bledglobalisationof servicesinvolves highly
skilled and relatively lgher valueadded services as well as lewgkill services such as bacifice and
admingtrative functions and catlentreactivities. Examples of such IGdhabled services include legal,
accounting, advertising, design, R&D,-1&lated services (such asftsvare programming, IT support and
consultancy), technical testing and analysis services, marketing and advertising, management consultancy,
and human resource managemertt Ebour recruitment services.

The ICT-enabled bpbalisation of servicess begining to havea fundamental impact on the way
economies work and on thglobal allocation of resourcesontribuing to productivity growth by
reinfordng competitive pressure and incraas businessefficiency as firms focus on their core
competitive advaiaige activities and outsowoffshore the restGiven thatservicesareoften intermediate
inputs in other sectors, increased productivity in sernviimeause oflobally fragmented value chaiis
likely to also improve productivity in the sectors puréhgghese service§.he dobalisation of services
may also have broader welfare benefits for consuniecseaing the rangeand varietyof services
available Potentialproductivitygains might alsarisefrom enhancedccess to increased input varieties.

Increasedbroadbaneenabledg | o b a | sourcing can affect a count
other ways. If imports compete with domestic production, efficiency gains can be achieved when the least
efficient firms are driven out of the market, whitompetitive pressure forces remaining firms to become
more efficient and innovative. Furthermore, when global sourcing allows countries, or firms, to focus on
the areas where they have a competitive advantage, overall productivity is likely to irereast,
reflecting theincreased specialisation of tasks and activities.

In sum the efficiency and productivity gains achieved through ItB& and broadbaneenabled
offshoring of servicemayenhance the overall growth and employment opporturiitbes the widespread
domestic and business use made of broadivalpoth the domestic and host economies.

3. What 6s t he thepraduttesity émgacts afbroadband?

Very few studies look directly at theconomicimpact of broadband, especially since itegatively
recent and bandwidth continues to increasd the technologies continue to evolVeere are lao very
few studies with crossountry comparisonis most tendo be regional comparisons within a couniviost
studies consider the impact of ICT®ma broadly butto some extent those results can be extrapolated to
broadband, even though any impact of broadband will also depewnthenlCTs and complementary

20. New Zealand Heratchttp://www.nzherald.co.nz/section/1/story.cfm?c_id=1&obgkx10331826
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factors Indeed with the very rapid advances in ICTs that have taken place, and atakstiy place,
productivity gains are no longer limited or dictated by the technology but rather by the use that is made of
it and the (organisational) capacity to exploit the gains that it allows to achieve.

Productivity effectf ICTs

The productivity impacts of ICTs have been studiedl the aggregate, sectoral and firm level.
Macroeconomic studies of the impacts of ICTs on the economy can essentially be broken down into two
types growth accounting and countlgvel econometric studie€Qverallthe evid&ce supports a posit
impact from ICTs on productivity.

In neoclassical growth accountingroductivity impacts from ICPproducing goods show up in
measuredotal factor productivity TFP), whereas ICT use leads to capital deepening which boosts labour
productivity. There are drawbacks to using growth accounting techniques because of the limiting
assumptions and hypotheses that are needed, data limitations especially for the I@aanvestment
(which suffers from measurement problemahd the need fo deflators adjusted for quality change
(hedonic deflators)Even though measurement and international comparabditgimproved over time,
international comparisons of impact resutesmain difficult. Many studies find that much of the
acceleration of FP comes from an acceleration in technology use rather than from the production of ICT
goods and software (seeg.Basuet al, 2003,and Pilat, 2005and the references therein).

There are egstially three channels through whichTi€ have a productivitympact:i) through the
ICT-producing sectorii) throughICT investmentin ICT-using secta, andiii) throughcomplementary
factors, such asorganisational capital, firm organt&n, skills, and human capitaHowever, a set of
macro factorsalso need to be in place for the gains to be able to materialideese includethe
competitive environment, thgeneralmacraconomicclimate and state of the economy.o@petitive
pressurehave been shown to be importaespecially in recent years (Oliner al.,2007) Studies have
shown US affiliates inthe UK to be more productive than UK firmbecause otheir relatively more
efficient use ofCTs (e.g.Bloomet al.,2007;Oulton, 200}, but this has not necessarily been found to be
the case in other countriegossibly due ta lack ofincentivesand competitive presses for firms to
perform better It hasalsobeen suggested thidiie organisational structure BfS companiegives them an
advantage in exploiting thgroductivity gains offered by the use of TI€ Thus, the productivity of US
multinationals operating in the UK has been found to exceed that df&anultinationals in the UK, and
establishments that were taken over by US multinationals were found to increase the productivity of their
IT, in contast to those taken over by notS multinationals (Bloomet al. (2007). The role of
organisational capital and other intangible and complementary factors to ICTs is discussed further in
Box 6.

The impact of ICTs on productivity may also change over t@rewth accounting estimates for the
United Statesn Olineret al. (2007), suggest that the direct impact of ICTs on labour productivity growth
peaked in the period 1998, accounting for around thrgiarters of productivity growth at that time.
Nonetheles, the direct impact of ICTs remained substantial between-@d08ccounting for around two
fifths of labour productivity growth. This latter period also saw a marked acceleration infaotdti
productivity growth outside FFproducing sectors, suggesithat the continued diffusion of ICTs and the
move towards an increasingly broadbamhbled economy may well have had an important indirect
impact on productivity growthThese results support the view that IT has been a key source of growth in
theUnited States

In Europe, much of the research has focused on ekmdaithe productivity gap with thé&Jnited

States and the role ICTs have playeltideed, while labour productivity growth increased in théted
Statesfrom the mid1990s, it decreased in Eye suggesting that Europe has not been able to reap the
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same benefits from ICT as tHénited Stateshas (see Box5 below). But even within Europdarge
differences can be observed (van Ark, 2006, Tapl€omparative growth rates of labour productivity i
the EU15 for the period 199505 varied betweer0.2% in Spain to 4.4% in Ireland (and 1.4% for the
EU15 as a whole). For the ten new EU members it varied between 1.1% in€gpig.5% in Estonia
(and 4.2% for EU10 new)he growth rate of labour pdactivity growth for the EU25 was 1.7%his
compared to 2.3% in th&nited States 2.0% in Japan, and 4.2% and 5.5% in India and China,
respectively, over the same periddhe heterogeneity in productivity growth rates cannot be explained at
the aggregatéevel but requires an industry perspective. Timmer and van Ark (2005) finevithat the

EU, thedrivers of productivity differentials are nd@T related.

Box 5. The role of ICT in US-Europe growth differentials

Much attention has been devoted to trying to explain the growth differential between the US and Europe, and many
studies have explored the role of ICTs specifically. Faster growth in the US has been attributed to a relatively larger US
ICT producing sector and faster growth in the US in services industries that make intensive use of ICT. Lagging growth
in Europe has been found to be concentrated in wholesale and retail trade and the securities industry (van Ark et al.,
2003). Retailing in particular has been identified as a service industry where Europe has not reached the same kind of
economies of scale and scope that have promoted productivity in the US in this sector (Timmer and van Ark, 2005).

European firms have also greatly increased their ICT use, but still their productivity has lagged. Many have argued
(e.g. Baily, 2003) that i t 6 s nCd but thehreguldtory environment that makes the difference as those European
industries that are competitive and not overregulated use ICT in a way similar to that observed in the US in the same
industries. Therefore, ICT use differences are likely due to differences in industrial structure and regulation and do not
constitute the principal reason for explaining productivity differentials.

The point that structural impediments in product and labour markets have contributed to a relatively lower
implementation and less effective use of ICTs in Europe has often been made by van Ark and others (e.g. van Ark,
2006) as product market regulations (PMR) and employment protection legislation (EPL) prevent the re-organisations
necessary to fully exploit new technologies. The process of reallocating resources across the production process is a
very important driver of productivity (Foster et al., 2002). Therefore, factors that have an impact on this reallocation,
such as market distortions, institutions and government policies, are important to productivity level and growth
differentials. The US does indeed have relatively low indictors of PMR and EPL compared with most European
countries (Appendix Figures 1 and 2), except for PMR in professional services. This prevents firms from implementing
organisational changes that would enhance their productivity. It is also possible that the scale of ICT investment in
Europe was not sufficiently large to generate the same kind of spillovers as were observed for the US, especially since
network externality types of effects depend on a critical mass of users of the technology.

The availability of cheap ICTs will only have a productivity effécit fundamentdly changes the
way firms organis their production, and in a productivity enhancing manner. If the diffusion of ICTs leads
to subsequent congrnentary innovations in IGUising industries, increasing the demand for ICT capital,
then innovéions in ICT production can have important lemgp effects before hitting diminishing returns
(Basuet al.,2003). A similar point can be made for diffusion and-oait of broadband and ever increasing
bandwidth.

2 Footnote by Turkey: The information in this document with reference Gyprus» relates to the

southern part of the Island. There is no single authority representing both Turkish and Greek Cypriot
people on the Island. Turkey recognitles Turkish Republic of Northern Cyprus (TRNC). Until a lasting
and equitable solution is found within the context of United Nations, Turkey shall preserve its position
concerning uéé&. ACyprus i ss

Footnote by all the European Union Member States of #éOECD and the European Commission

The Republic of Cyprus is recognized by all members of the United Nations with the exception of Turkey.
The information in this document relates to the area under the effective control of the Government of the
Republic d Cyprus.
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Box 6. The role of intangible capital and other complementary factors to ICTs

Basu et al. (2003) argue that the US i UK TFP differentials from 1995 onwards can be explained by a combination of
unmeasured investments in intangible organisation capital and ICTs as a GPT, i.e. ICTs and the complementary
investments and innovations they induce. The existence and importance of intangible capital contributes to the
explanation of the Solow productivity Paradox of why productivity remained slow in the 1980s and early 1990s when
ICT investment was strong, and can also explain why productivity growth remained strong after 2000 when ICT
spending fell dramatically (Baily, 2003). The idea is that it takes time and resources to learn how to use ICT properly.
Initially there may even be a fall in productivity as resources are allocated to learning ICT. ICTs alone are not sufficient,
but when ICTs act to make other innovations effective they will provide gains. If ICT is used to do the same things in
the same way as before the ICT spending occurred or if the real purpose of the investment in ICT has not been
identified before the investment is made, its impact will be limited. Improvements in workplace organisation, enabled by
ICT, have also improved productivity. The main driver of productivity improvements has not necessarily been the
spending on ICT, but rather the changes and innovations that this ICT has enabled, such as the re-organisation and
streamlining of existing business processes, for example order tracking, inventory control, accounting services, and the
tracking of product delivery (Atrostic and Nguyen, 2006). When considering ICTs as a GPT with the power to transform
most economic sectors, the expected economic impact will be far greater than what is predicted by just examining the
capital investment associated with ICTs because this does not take into account the widespread complementary
innovations enabled by ICTs (Brynjolfsson and Hitt, 2000).

Black and Lynch (2001) find evidence that organisational changes affect productivity. The way in which new work
practices are implemented within establishments is found to be associated with higher productivity, and strong
complementarities are found among work practices, workforce skills, and the share of the workforce using computers.
Plant-level productivity is found to be higher in plants with relatively more-educated workers or greater use of
computers by non-managerial employees.

The effects of organisational changes may rival the effects of changes in the production process in terms of their
impact on productivity at the firm level. The ability to create economic value from intellectual assets is highly contingent
on the management capabilities of individual firms and the implementation of appropriate business strategies (OECD,
2006b), and the ability of ICTs to enable complementary organisational investments such as business process and
work practices constitutes a significant component of the value of ICTs. These investments, in turn, lead to productivity
gains by allowing firms to reduce costs and increase output quality, for example in the form of new products or through
improvements in intangible aspects of existing products, such as convenience, customisation, timeliness, quality and
variety (Brynjolfsson and Hitt, 2000). However, the productivity effects of these complementary factors may take some
time to appear. The longer term productivity and output contributions of computerisation at the firm level have been
found to be up to 5 times greater than in the short run (Brynjolfsson and Hitt, 2003). The relatively better productivity
performance of the affiliates of US multinationals compared to non-US owned establishments in the UK has also, at
least in part, been attributed to a better use of IT in US firms. Establishments that were taken over by US multinationals
also subsequently increased the productivity of their IT, whereas observationally identical establishments taken over by
non-US multinationals did not. It is thought that the internal organisation of US firms allows them to exploit ICTs more
efficiently, highlighting the impact of ICTs through the managerial and other organisational changes they allow to be
implemented (Bloom et al., 2007).

Quantitative study of the effects of intangible investments, such as organisational changes and management practices,
on growth is relatively recent and requires new frameworks and measurement practices. Given the quantitative
importance of intellectual assets, their inclusion in measures of economic activity (such as GDP) is important for
obtaining an accurate picture of economic growth, productivity and cyclical developments (OECD, 2006b). Corrado et
al. (2006) argue that the conventionally measured capital stock is underestimated by some USD 1 trillion and the
business capital stock by up to 3.6 USD trillion.?? Adding this capital to the standard growth accounting framework
changes the observed patterns and sources of US economic growth significantly. In particular, the rate of change of
output per worker increases more rapidly in the presence of intangible capital, and capital deepening becomes the
dominant source of labour productivity growth. Oliner et al. (2007) also provide preliminary estimates of the growth
contributions of intangible capital using an augmented growth accounting system. Intangible investment is estimated to
have surged during 1995-2000, boosting growth in aggregate output, but then retreated during 2000-2006. The growth
contribution from intangible capital deepening follows the general pattern for IT capital, high during 1995-2000 and
then falling back. This similarity reflects the strong association between intangible capital and IT capital in the
methodology. Nevertheless, intangible capital increases less rapidly than IT capital in each period as a result of the
quality-adjusted declines in computer prices that lower the user cost for IT capital. This user-cost effect became more
pronounced during 1995-2000 when a fall in the prices for IT capital goods was particularly marked.

22, An amount equivalent to around 29% of US GDP in 2005, or around 12% of US business capital stock.
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Some argue that theole of ICTs in productivity growth has been owsnphasized in the
macroeconomic growth accounting literature (for example Baily, ;28608don,2000. Nevertheless, most
macroeconomic studies do seem to find consistent evidence of an impact anl@ialictivity through
the ICT-producing and ICJusing sectors as well as complementary factors such as skills and
organisational capital. However, many of the crossntry differences in productivity are still not well
understood, but are thought to stem frdiffierences in ICT use and the capacity to exploit the potential
benefits especially in the services segtainderlining the importance of investment in complementary
factors such as human capital, and ICT arlslginess skills, for examplét is important to improve
understanding of the role of skills and the regulatory environinethie waylCTs and broadband enable
structural changes and productivity gains

Studies using more disaggregated data (industry andldéivel) tend to provide useful additiah
insights Prodictivity effects are likely to vary across sectors and firms and may be masked at the
aggregate level where effects may cancel each other loeite Thayalsobe a role for firm entryand exit
over and above the productivity impact of IT evhlowproductivity firms exit and higiproductivity firms
enter the market (Fostet al., 20@). A lack of competitiveconditionsmay keep unproductive firms in
business which may drive down aggregate productivity growth.

In spite of these cautionary amgents, overall there appears to be agreement that ICT has contributed
to the faster growth observed from the fi@B0s, in particular in thenited StatesRapid technological
advances in the production of ICT goods have irsgdal FP growth in the ICT gdsproducing sector.

This has led to falling prices of ICT goods, which has increased their use and diffusion throughout other
sectors with an ICT investment boom. This has added to the capital available to workers in ICT using
sectors (capital deepeninghaking them more productive. Even though there may be a significant time
lag, ICT can be considered a GPT which will facilitate and induce organisational change which should help
firms to become more productive, and which will continue to give risertbeiuinnovation, in particular

with ICT andbroadbandnduced innovation in servicésee also Bo® above)

Most of the studies discussed were carried out at the aggregate level, while pointing out the
importance of disaggregation to better understaadrichanisms and conditions for the effect of ICT on
productivity to materialise. Overall the sectoral level evidence on the impact of ICTs confirms the same
point as suggested by the aggregate level evidence, namelpwhsting in CT alone is not enagh to
reap the benefitdHowever, as the level of aggregation becomes smaller, the effects identified can be larger
as aggregation effects can sometimes hide substantial productivity and performance differences at the
sectoral and firm level. At the secaébtevel, the evidence tends to be mixed though. See Pilat (2005) for an
overview.

As broadband is an enabling factor that impawt the economy through its effect on drivers of
growth, the potentiaimpact through productivityn business servicesectoris examined in Box below.
Indeed, broadbandcan be expected to have a very large impact on the services sector as it enables
fragmentation of production and international trade in services that were not previously tradable or
contestable. Furthermore, He increased management, communication and information processing
possibilitiesoffered bybroadbandcan also be expected to becosspeciallyimportant in the services
sector.
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Box 7. The productivity challenge in business services, and the role of broadband

The business services sectors are very intensive users of ICTs, and broadband has a great potential for enabling
structural change and achieving efficiency gains in these sectors. As the importance of business services in the economy
increases, so does the need to make this sector stronger and more dynamic, and to enhance the productivity gains that
can be obtained. ICTs, and broadband in particular, are a very important instrument in realising these potential gains,
directly by the re-organisation of business models and value chains with increased fragmentation of production, and
indirectly through ICT-induced innovations in services.

The development of the business services sector across OECD countries is very heterogeneous. The business services
sector as a whole (measured as IsIc?® 71-74) tends to have approximately the same level of value added per person
employed as that of the whole economy, except in France and Germany. At the same time, there is considerable variation
within the business services sector. Computer services (ISIC 72) typically have above-average productivity levels,
whereas R&D services (ISIC 73) are about average and other business services (ISIC 74) are below average in terms of
relative productivity.24 There are further performance differences within these categories (OECD, 2005a).

Estimates of productivity growth in business services also show diverging patterns. Several countries, such as Germany,
France and Luxembourg, show negative productivity growth over long time periods, while others, such as Japan, the
Netherlands, Denmark, the United Kingdom and Italy had slightly positive rates of productivity growth. In some countries,
notably the United States, Canada and Australia, negative rates of productivity growth in the first half of the 1990s have
turned into positive rates of productivity growth over the more recent period. These three countries have all experienced a
broad improvement in productivity growth in services over the second half of the 1990s and the business services sector
played a clear role in this broader improvement. Some of these measures of productivity growth may appear counter-
intuitive, especially for services where rapid technological progress would be expected to lead to positive rates of
productivity growth. The principal reason for the lack of measured productivity growth in these business services is likely
to be poor measurement.”®

The state of competition and regulation in the services sector is thought to have a major impact on the productivity
performance of business services in particular. Regulatory reform of many services, ongoing liberalisation of trade and
investment in services, and rapid advances in ICTs combined with widespread broadband diffusion have opened up
service markets that were previously not contestable. This has increased the incentives for firms to improve efficiency,
innovate and strive for greater productivity growth.

Other factors that are thought to be important for the productivity performance of business services include fostering
entrepreneurship and the creation and growth of new firms (Bartelsman et al., 2003), allowing scope for experimentation
in the market with new products, processes and business models (which, in turn, may allow new ideas and innovations to
appear more rapidly), and the functioning of labour market institutions which, when they are over-restrictive prevent firms
from re-organising and experiment with new ideas or implement new technologies, and ICTs in particular. Indeed, seizing
the benefits from ICT in business services crucially depends on complementary investments in organisational change,
skills and innovation (OECD, 2004b). Many OECD countries still require further reform of product and labour markets to
foster such a competitive environment that will allow them to fully reap the benefits of an ICT- and broadband-enabled
economy. Finally, broadband enabled globalisation of services is likely to have a major impact.

23. ISIC stands for International Standard Industrial Classification.

24, The fourth component of the business services sector, ISIC 71, whiehatitvity of renting of machinery and
equipment, is very different than other business services, as it is highly capital intensive and is therefore not
shown separately in Figube

25. An alternative explanation in the case of computer services isothaaie companies, in particular, may have
difficulties in appropriating the results of their innovative efforts, partly due to the lack of property rights for
software inventions in many OECD countries. A major measurement problem for business sehatéisay
tend to provide some sort of knowledgeg.in the form of legal or consultancy advice, R&D, or knowledge on
how to install computers (Eurostat, 2000), the value of which is hard to quantify. Furthermore, many business
services are unique, malj it difficult to develop price indices for such services. The quality of knowledge
services is often an important component of the service provided, which adds again to the complexity in
measuring real output and productivity of this sector, especiaig $or many services the quality cannot be
assessed until after consumption. Despite these difficulties, some progress is being made in the measurement of
outputs and prices for some of these serviegscertain legal, accounting and consultancy sessias well as
computer services, architectural and advertising services (Varjonen, 2005). Often reliable information about how
prices of services have varied is not available either. This is especially important for business services, and in
particular omputer and information services, which have experienced large changes in quality and relative
prices. International comparisons are also difficult because the composition of what is recorded under the
category business services varies (Abramoesial, 2004). See Pilat (2007) for more details.
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The impactoft he ACO0 in Al CTO

Whereas the previsusection discussed studies examining the productivity impacts of ilCTs
general this section focuses on research that segle t t h e A Geotheicomminicadidn dactor,
and has examined its impact on productifityhereas rapid developmentsICTs have tended to fos
on advances isn tmoa efilrde cefnt i dfTint pargculan With brdadband and k e
wireless (broadband) technologi¢towever, since these developments are reardtstill evolving and
given measurement prigms (see Bo®), it is still early toanalyse the scale and scopepobductivity
benefits from these technological advances.

While initial productivity gains from ICT investment are most likely to have stemmed from
investment in IT itself, investments inh e liMk @h&se individual computemnd result ingains from
networkeffectsandinpr oducti vity. The ACO has been dor mant
regulatory relief and technological advances in wigatt{cularlyoptical) and vreless networks, a whole
new range of sources of potential productivity gains become possbldting not only from increased
sharing and networking, but also frampdating in reatime with new information, otherun decision
making and more flexiblwor ki ng r el ationships than is feasibl
productivity gains from the AC0 I|ikely to |ie ah
greaterintangible investments, especially in organisational change a8 €é enabl es struct
such as broadbarghabled globalisation of services.

Box 8. Measurement difficulties and the need for quality and speed adjusted prices

Trying to measure the economic impact of broadband is difficult, not only because it is hard to disentangle the effect of
broadband from that of other ICTs, but also as with other ICTs there are considerable measurement problems. These
stem from data collection, with the international standard set at 256kb, but also because the available statistics do not
necessarily capture the fact that speeds tend to go up while prices tend to go down. This problem is similar to what
was encountered in the analysis of ICTs and highlighted the need for quality adjusted measures and so-called hedonic
price deflators.?” In most OECD countries, speeds went up without a price increase, or speeds went up and prices
went down (see chart below), illustrating the need for similar quality adjusted measures.

Chart: Changes in broadband prices and speeds, selected countries, September 2005-October 2006
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Source: OECD (2007a)

An OECD analysis of 372 broadband offers in October 2006 shows that DSL broadband prices from the incumbent fell
an average of 19% in one year from September 2005 to October 2006. The comparison looked at the same package, if
available, or one that made the consumer better off one year later. At the same time, the comparable speeds of these
packages increased 29% over the same period. Cable broadband prices followed a similar trend. The same broadband
package from cable operators in October 2006 was 16% less expensive but 27% faster than just one year earlier
(OECD 2007a).

26. Roller and Waverman (2001), in a study for 21 OECD countries overya&0Operiod, find evidence of a
positive and causal impact of telecommunications infrastructure on economic growth, especially once a
critical mass of infrastructure, which appears to be near universal service, is in place.

27. The term fihedonic methodsodo refers to the use of r
changes (Moulton, 2001).
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The importance of the absence of a one-to-one relationship between technological capability and price is also
highlighted by Doms (2006), taking the example of developments in fibre optics between 1996 and 2001: the potential
capacity of a strand of glass fibre basically doubled every year, while the price of the gear used to transmit information
over fibre fell on average by 14.9% per year over the same period. It is likely that the price indices currently used in
productivity analysis understate the actual price declines of communications equipment.

Lehr and Lichtenberg (1999nd that productivy in firms is closely linked to the number of PCs,
whereas raw computing power appears less informative. The explanation offered is that more PCs suggests
they are more widespread throughout the firm allowing employees to be on a netwerlathiathemto
communicateover applications such asneail. Atrostic and Nguyen (2002pr the United Statesand
Criscuolo and Waldron (2003) for thénited Kingdomfind that computer networks have a positive impact
on total factor productivityOther studieshave stablisheda positive impacbn labour productivity rom
using computer networks to link business processéans, especially in conjunctiowith the creation of
intangible assets through investrreeimt human and organisational capital, awvith the efiects varing by
sector (Clayton and Goodridge, 2008rynjolfsson and Yang, 1999Fuss and Waverman (2006) also
attribute Canadads | aggi n dnitpdStedditc 4 less intengive gsagewft h r
ICTs, using a range of computer atelecoms related variables, such as telecom and PC penetration,
mobile and fixed telecom retahd supplyprices IT prices and digital mainlines

Farooqui (2005) examines data on the use of telecommunications services by firmdJmiteae
Kingdomasa proxy for external relationshipg,e f i nds t hat empl oyeesd use
effect on productivity abovéhat which can be explained by IT investmenihe purchase of external
infrastructure constitutes the bulk of spending on commtinitatechnology equipment for firms outside
the communications sectofwhich in turn accounted for less than 15% of investment in
telecommunications products)elecoms use is found to have a significant and positive effect on output,
both in manufacturig and services. Within the services sector the impact is greatest for distribution
services with the interaction between IT and CT spending overtaking investment in IT as the main driver of
productivity. The author interprets this result as evidence tiaintpactof IT through themanagment of
complex supply chains and external linkgiisaterthan as a driver of internal efficiency.

Araletal.( 2007) find that the structure and size o
correlated with perforemce.Richer communications structures are found to predict multitasking, which,
in turn, drives productivity (up to a certain poinBoth synchronous communication technologiesy.
telephory and videeconferencing and asynchronous communication temlbgies €.g. email based
applications, sharing of large data and graphics)fapportthe ability of geographically dispersed groups
to collaborat in a seamless manndt is not the speed of communication that makes the difference, but
also its usdo re-organise work, so that tasks can be performede efficiently.This confirms again a
result often foundit is notjust having ICT equipmenbut how CT is usedhat matters.

Oliner and Sichel (2000nd Olineret al. (2007) specifically take commuecations equipment into
account as vital component of computer networks, in additiorttonputerhardware and software. These
three components make up the growth contribution of the use of ICTs. The aesuiteken dowifor the
periods 193-1995, 199%-200Q and 200€2006. Average annual labour productivity growth for these
periods was 1.48, 2.48 and 2.81féspectivelyThe contribution of ICT initially grew sharply, from 0.41
to 1.11 percentage points, but it declined to 0.69 percentage points mosierecent periodwhile
computer hardware accounted for the largest contribution in each of the three periods, followed by
software and then communications, the contribution of communication equipment to labour productivity
growth increased relativie thoseof computer hardware and softwaas the contributionsf the latter two

28. Labour productivity growttover the period 19983001 was 1.76% in Canada versus 2.49% in the US, and
the ICT contribution to labour productivity was 1.25% in Canada and 2.14% in the US (Fuss and
Waverman, 2006).
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decreased while that of communicais equipment remained constdfdr the period 20@006, computer
hardware accounted for 0.30 percentage points, software for 0.24, and micatinn equipment for 0.15.
Baldwin and Sabourin (2002), in a study for Canadian manufacturing faissdifferentiate between

three groups oddvancedCTs: software, network communications, and hardware technologies. They find
thatestablishmenttha had adoptedietwork communication technologiegperienced significantly higher
productivity growth than those that had not, and the largest gains were found for establishments that had
adopted combinations of all three types of ICTs.

Fuss and Wavermar2@05) attempt to capture trepilloversfrom greater diffusion of @amputers,
software and telecomsy focusing on the networking capabilities of communications equipriéety
model greater diffusion of telephones and computers as an augmentation tpithlestackand also
account for the interaction between the digitisation of telecommunications networks and greater diffusion
of computerswhich is found to have a positive impact on productivityaddition to a positive impact
from ICT-related capitaldeepening, e spilloversare foundto explainat least some of productivity
differences betweethe United Stateandseveralbther countries

Most of the studies discussed so liave considered computers and ICTs as a form of capital to be
used as amput into the production process. However, computers can also be used to transform business
processesind in this contextamputer networks are examined as adpctivity-enhancing technologyy
Atrostic et al. (2002) in a study covering Denmark, Japan aheé United StatesDifferent types of
networks are distinguished, such as wireless, Internet, intranet, andriEDrlesultsfor Japan and the
United Statesndicate that manufacturing firms/plants with networks have higher labour productivity and
tend tobe larger than those without networks. Furthermore, #ee af both intrdirm and interfirm
networks is found to be positively correlated with the level of TFP at the firm |BeelJapan the
productivity impacts are also shown to differ by type ofmmek. In Denmark, firms with networks were
found to achieve higher growth rates of value added but also of employment, leading to a lower rate of
labour productivity growth. In Japan, firms with networks experienced less of a drop in labour productivity
growth after the introduction of the netwarkmpared to nonetwork users.

Atrostic and Nguyen (200&)ot only report further evidence confirming the positive link between
computer networks and productivity, but they also disentangle some of the diveffgiotg ef different
types of network usén particular, online supply chain activities, such as inventory control, order tracking,
transportation and logistics management are consistently found to be positively linked to productivity.
Furthermore, produisiity impacts tend to be higher in newer plants. However, positive productivity effects
are not identified for online processes related to production, sales and human resources.

The productivity impacts dbroadband

There is relativiy little empirical evilence of the economic impact of broadhaaithough research is
growing In part this is because the impact on the economy occurs indirectly as it acts on variables that, in
turn, are drivers of growth. Broadband is an enabler of changedlows an im@act on the economy and
restructuring when it is combined with other ICTs, such as computer hardware and software, and
complementary factors such as skills and orgitinal change. The study of the economic impact of
broadbands complicated by data avability and measurement problems, reminiscent of the early days of
the study of the impact of |1 CTs mdY (@ isgemweal |y

29. It is often arguedd.g.Lehr and Lichtenberg, 1999) that this Protikity Paradox idargely a measurement
problem which is closely related to the problem of measuring output and productivity of the service sector,
especially since computers are used most intensively in the service sector and in the 'service' ffinctions o
non-service sector firms (see for example van Welsum and Vickery (2005) and OECD (2004a, 2006a,
Chapter6). The same argument is likely to be valid for broadband.
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except in the productivity statistics). Another factor further complicahiegdentification of the economic
impactof broadbands that the impact can be expected to be large in the services sectfar(npnon
manufacturing industries) where output and productivity changes are not yet well captured by the data.
Furthermore, data on the alability and even the adoption bfoadbanddo not necessarily adequately
reflect its actual usé like for ICTs, merely investing in acquiring the technology does not suffice to
achieve productivity gaing what matters is how it is being used. It iscaldifficult to establish any
causality related tdoroadbandas it is very hard to disentangle the effects between infrastructure
availability and economic growth (and availability does not necessarily mean efficient use).

Recently, studies have started émerge that look at the productivity impacts of broadband
specifically. For example, Lehr et.gR006) use a crossectional panel data set at the-zque level for the
United Statedo examine the impact of broadband on variables such as employmget ard industry
mix. They find some evidence that broadband positively affects economic activity. In particular, they find
evidence of more rapid growth of employment and the number of businesses overall aimteéndiVe
sectors. However, they also dira negative impact of broadband on the growth rate of salaries in zip codes
having earlier access to broadband. This result is not yet well understood and is being investigated further.

Analysis for Australi& finds a positive productivity impact from T8 but cannot disentangle
broadband from ICTs. The analysis focuses on productivity effects in new industries, such as the film and
animation industry, where broadband can be expect
The analysis cannalistinguish an effect of broadband co@mmerceeither, which is not very surprising
given that a lot of @ommerce can also be done with narrow band. The results seem to confirm the result
that what you do with ICT and broadbahd how you do ithaters more than just having it.

A project constructing ICTelated indicators based on microdata is currently under way under the
auspices of Eurostatind ceordinated by the UK Office for National Statistide idea is to build a set of
indicatorsof ICT intensity* and impacthat are comparable across countries, which are compatible with
macro databases such as EU KLEMSrder to attempt to bridge the gap between macro and micro data
approachesand which can subsequently be used in international axisops and analysis.

Most of the studies looking directly at the impacbodadbandend to be carried out at the fidevel.
There are essentially two ways in whiotoadbandosters irm-level impacs, depending on the type of
use firms make of ICTd5irms canuse ICT to make existing processes more efficient and productive (by
increasing the quality and lowering the cost of communication with clients and suppliers and of finding
information) orto createnew ebusiness processasd business moddisa transform the way business is
done €.g.in supply chain managememtowing increasingly globalised value chains etc.). The latter can
be expected to have the greatest impact, but is also the more difficult to implement and can, at least
initially, be costly, for example in terms of increased communication aratdioation requirements.

One of the objectives of the micro data project is to help identify the impact of ICT readiness and
intensity on firmlevel performance. One of the participating comstris SwedenBuilding on earlier
analysis byHagén and Zeed2006), asmore data points become availabiew result® appear to point to
a regative impact from fastdérroadband Wwen looking at gross productionulti factor productivity MFP)

30. Presented at the joint OECD WPII S/ WPI E DbMadbdd hop o
communicati ons: From I CT measur ement to polic
22 May 2007.Programmeandpresentationavailableat:
http://www.oecd.org/document/48/0,3343,en_2649 33757 38697712 1 1 1 1,00.html

31 The continued importance okimg such indicators in analysis is illustrated by a recent study that found
evidence for a link between IT intensity and the recent productivity acceleration in the US (@Gtrahdo
2007).
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and to a psitive impact on value adddabour productivityin 2002 One possible explanation cowddme
from simultaneous large capital investmert®wever,by 2004 the impacbn both of these variablés
positivesuggestindhe benefitof broadbanadan be obtaied over time

Data for the Netherlands show that by 2004, only 5% of firms had reached the highest level of ICT
use. First results from analytical work show that broadband is very significant in determining the
production frontier, but that, conditionah aising broadband, the distance from the frontier is determined
by ICT usagdthe level of ICT maturity)butwithout a significant contribution from broadband intensity.

Sadun andrarooqui 2006 find broadband adoption to be related tcoemmerce, ICT agjpped
labour intensity and external demand. Investment in hardware was found to be higher in regions and
sectors with broadband availability especially for UK domestic firms inIfomtensive industries.
Broadband users are also more likely to have iplalbusiness links, and multiple links with broadband
technology improve labour productivity. Firms with a high broadband equipped labour share have higher
productivity.

As there is currently a lack of data on broadband, and since broadband acts inmzmtgoiéy with
other IT tools, related measures can be looked at for an initial gauge at what broadband impacts might look
like. There are several possible measures which are interlifdedaguj 2005): IT investment, which
supports IT enabled employemsd computer networkand use of telecommunications is required to equip
the workforce with the Internet andcemmerce. Thus, data on the hardware capital stock, the software
capital stock, and the number of employees using, I@3e of telecommunicationservices and -e
commercecan each start to tell part of the stofjne results for thénited Kingdomin Farooqui (2005)
show that the impact of IT varies greatly across sectors and is highest in the services sector. Firm age also
appears to matter, to &gree, with younger manufacturing firms achieving greater benefits from IT than
older firms. In the services sector, however, there is a time lag due to a learninglEffetital and
networks are used together to build up knowledge bases of clientseavides provision. A strong
relationship is also found to exist between spending on telecommunication services and productivity as
well as between IT investment and spending on communication technologies where the latter appears to
reinforce heeffect d the former.

The importance of attaching geographical location to the alathroadband is highlighted by Di
Gregorio (2006) Anecdotal evidence also reveals that local businesses anddfiiceeworkers are
experiencing increased benefits such as eff@es in administration, purchasing and reduced time
searching for information.

Overall, the empirical evidend® dateon the productivity impacts of broadband is scdrtis is
mainly the result ofmeasurement problems, time lalgstween implementatioand impacts and the
difficulty to disentangt the effect of broadband from that of ICTs in genefalithermore, & Lehret al.
(2006) point out, although broadband appears to ha@sitive measurable economic impact, to date it
remains difficult to drev precise conclusions due to the lack of fiewel (and employetevel),
geographically disaggregated, tirseries panel data.

However, t is obvious that as broadband is spreading throughout the economy, transformations are
taking placen the way busings is done, work is organised, and resources are alloGdteske effects are
observable especially in some very large services sectors accounting for a large share of the total economy,
such ascommunications servicefinancial services, business serdgcéransportationieal estatetravel
and tourisn and retaif® not to mention thegrowing impact on publicservicessuch as healtff,

32 Over 20% of travel reservations, including airline tickate, ordered online (Atkinson and McKay, 2007).
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educatio® and governmenand addressing environmental challenggsntent provision and advertising
are also rapidly chaging in the face of broadbands a result, larger effecthan can currently be
identifiedcan be expected

The impact from informational mobility

One relatively new aspect of ICTs rapidly gaining in importance is that ICT devices are becoming
ever moreportable (laptops and other portable devices), and widespread fixed and mobile broadband
increasingly all owsThiiisnfeompraa siiosneas argoabiin itttye .i ncr
in ICT which is making this possiblincreased ICT penetratids no longer a major source of productivity
growth in developed countriésput new features of ICTs (such as portability and wireless connectivity)
can boost productivity especially in activities where information and communication are important.
Mobility has now become an integrated aspect of communication®9fBox

Maliranta and Rouvinen (2006), in a study for Finland, find that a computer with only processing and
storage capabilities boosts labour productivity by 9%, portability by 32%, wireline aorityeby 14%
and wireless connectivity by 6%As this study was carried out using data for 2Q@¢hen wireless
connectivity was still in its infancy, the impacts can be expected to increase significantly as the use of
wireless devices and mobile broadbangnsifies.H o w e v electivitydiis an outstanding issue in the
analysisastcoul d be t he mora grauctivivarkers who @et thet bleteer equipmenhe
impact of CT on worker productivity is discussed in more detail in BOx

The ecmomic benefits of mobile phonemre often studied in the case of developing countries.
McKinsey (2006), in a study for China, India and the Philippines, estimates that mobile phones may add as
much as 8% to a nationo6s GDhre coMmgonests: & drect impadd fuomi o n
mobile phone operators, and indirect impacts from other firms operating in the mobile sector (such as
hardware, software, and handset vendors) and mobile content providers, as well as the surplus end users
benefit from(e.g.through increased productivity for mobile workers, increased access to employer, family
and friends, and improved security). Similarly, Waverraaml. (2005) find that mobile telephony has a

33 Online retail, or commerce, was already strong for books, CDs/DVDs, and computers, for example, but is
now starting to expand into other goods and services, such as clothing, automobile, housintgrasycoun
legal services and contact lenses (Atkinson and McKay, 2007).

34. The impact of broadband communications networkfénhealth sector are multipleor example, patients
have greater access healtated information and -eonsultations; medical search can be greatly
enhanced by putting researchers in relation and combining their efforts; grids and distributed computing
allow calculations bigger and faster than ever imagined before; diagnostics and second opinions are
facilitated by electronic inges; remote monitoring of patients can reduce costs and congestion in
hospitals; improved patient surveillance enhances the quality of the care provided; better records may
reduce the time patients have to wait, for example in the emergency room, fpptbpreate specialist and
also avoid possible drug interactions; and hospitals, medical practices and doctors offices can greatly
improve the efficiency of medical records systems and save costs on administrative personnel.

35. There are many applicatiord uses of ICTs in education which can be enhanced by broadband, from
young pupils searching for information on the Internet to do their homework to collaborative R&D
networks and anything in between, such as accessing information online; online tutolticgtional
services and software; online education; open and distance learning, production and access to scientific
publishing with academic and educational journals and books, in particular for the diffusion and
dissemination of, and access to, knowkedgd research content.

36. As ICTs are now omnipresent, merely investing in ICT is unlikely to yield a competitive advantage.
Instead, performance differences should depend on the way ICTs are being.gg&dostic and Nguyen,
2006).
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significantly positive effect on economic growth and tinég effect in developing countries might be twice

that of the effect in developed countries. Furthermore, as mobile telephony will increasingly be related to
wireless broadband, the potential future impacts could be even. ltigesstimated thah 2005 there were

close to 2.dillion mobile phone subscribers worldwide (OECD, based on ITU, 2006), and that by 2008, one half

of the worldbés inhabitants wi Mdbilephanesincreasinglg corstiiuvtea a m
working tool, rot only for communications but also because of the increasing number of applications and tasks
they supportand the increasing capability fomobile Internet accesAs mobile Internet access increases user
flexibility in time and location of use, it cdoe expeted to add additional benefdser and above those from fixed

location Internet accegBox 9).

Box 9. Mobility has become an integrated aspect of communications

Mobil e phones have bec omerydaelifevandsprofessional hife. fhey gldwepéople to make
better use of their time spent travelling and waiting, keeping in touch with friends and family, or performing a range of
work-related tasks. Thus, in addition to being a communications tool, mobile phones can increase worker flexibility,
efficiency and productivity.

A survey in the US (Rainie and Keeter, 2006) has shown that 26% of mobile phone owners said they could not live
without their mobile phone, 45% said they would miss it, but could do without it, and 29% said they could live without it.
The use of mobile phones can increase the quality of life by providing a mobile communication tool that allows people
to keep in touch more easily, and be more flexible with their time, and the truth: 22% of interviewed mobile phone
owners admitted to not always being truthful about exactly where they are when they are on the phone. There are also
some challenges associated with increased mobile phone use though. Some 28% of mobile phone owners admitted
they sometimes do not drive as safely as they should while using their mobile devices, mobile phone use in public
spaces can also be viewed as disturbing: 82% of all Americans and 86% of mobile users report being irritated at least
occasionally by loud and annoying mobile phone users and 8% of mobile phone owners admitted they had been
criticised or had attracted angry stares from others when using their phone in public. Finally, mobile phone users are
also subjected to Spam: 18% report receiving unsolicited text messages on their phones from advertisers.

Mobile devices also increase worker flexibility. Many mobile phone owners use their mobiles to place calls while they
are travelling or commuting, or while they are waiting, making otherwise unproductive time productive. Especially when
the mobile phone can also be used for other tasks such as e-mail this allows workers increased flexibility and
productivity. With mobile broadband an increasing number of tasks can be carried out over a mobile phone, and as this
phenomenon becomes more pervasive, network externalities will ensure increasing benefits. Many people already use
their mobile for tasks other than placing calls, and many more would like to expand their use of the mobile phone
(Box 9 Table 1).

Box 9 Table 1: The mobile phone features people use and want, USA 2006

% of mobile phone owners who use this % who do not use it now but would like to
feature now have it

Send and receive messages 35 13
Take still pictures 28 19
Play games 22 12
Access the Internet 14 16
Send / receive email 8 24
Perform Internet searches for e.g. movie 7 24
listings, weather, stock quotes

Trade instant messages 7 11
Play music 6 19
Record own video clips 6 17
Get mobile maps 4 a7
Watch video or TV programmes 2 14

Source: Rainie and Keeter (2006), based on Pew Internet & American Life Project, AOL cell phone survey, 8-28 March
2006. Sample survey: 1 503 adults (752 were interviewed on a land line phone, 751 on their mobile phone).

By mid-2005, 53% of mobile phone subscribers surveyed worldwide (up from 33% in early 2002) reported having
phones that could access data services, such as mobile e-mail and browsing (A. T. Kearney, 2005). Japan had the
highest level of access, with 83% of respondents reporting having Internet-capable phones, followed by 62% of
respondents in Australia and New Zealand, 60% in Korea and China, 52% in Western Europe, 48% in North America
and 46% in Scandinavia. While it has often been noted that many subscribers do not use the full capabilities of their
mobile phones, no fewer than 56% of multimedia phone owners worldwide reported that they had used e-mail and/or
browsed their operatords port alnJapan, 60% @ ddrth dmeica, 4580 inmvestetni , as h
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Europe and 44% in Australia and New Zealand. All represented a significant increase over the previous year. The
major reasons cited in the survey for not using, or not making greater use of, data services included cost and poor
content, with 31% of data services users naming cost as the main barrier, compared with 27% of non-users; and 35%
of non-users naming poor content as the main barrier, compared with 27% of users (OECD, 2007a).

It is estimated (eMarketer, 2007) that in 2006 there were already over 1 billion Internet users worldwide, and that less
than 20% of these users are in the United States. It is also estimated that there currently are some 1.3 billion wireline
telephones and 2.7 billion cell phone users, with the latter potentially rising to some 3 billion by the end of 2007. This
means that there are some 2.5 mobile phone users for every Internet user, even though there is likely to be some
overlap between the two categories. The vast majority of these mobile phone users are outside North America. The
next generation of mobile phones and PDAs will have Internet access capabilities built in, and the importance of the
Wireless and Mobile Platforms can only increase. If the most numerous or preferred Internet access device shifts from
the desktop PC to a mobile PDA over the next 5 years, and the majority of the users are located outside the United
States, this will have enormous long term policy consequences which will need to be recognised.

The expansiorof broadband access is supportithg continuous development néw technologies
and applications, such as Voice over Internet Protocol (VolP); the number of registered Skype users
reported at the end of 2005 was equivalent to around 50% of worldwidebbrmhdubscribers. Mobile
Internet access is also growing; an estimated 53% of cellular mobile phone subscribers worldwide have
handsets capable of accessing data services, although only 56% are reported to be regular users of Internet
services such as wdfsowsing and enail. Mobile Internet access involves access via mobile phased
technologies, which provide a more limited, slower speed access than fixed lines. It excludes wireless
access from computers.g.Wi-Fi (OECD, 2007a).

Wireless devices caalso have a huge impact on the productivity in transportation, delivery and
courier services, for exampl&lobile broadband devices can help drivers to identifynagdtiroutes, in
terms of delivery points, distance, traffic congestion etc., and increasaimber of deliveries that can be
made in any one day. Mobile devices, when used in conjunction with fEHDologiesfor example, can
al so be used to download information about stocks
that thee can be managed more efficiently f6dn this way, wireless technologies further contribute to
increasing efficiency and productivity in the economy. As wireless technologies become increasingly
widespread, their ability to function anywhere in real tenastitutes an addition&hctor in determining
competitiveness.

37. For example, dvers of the Aramark snack company use wireless handheld devices allowing them to
download information on purchased vending machine products, increasing their productivity by 40% over
the twoyear pilot scheme (Atkinson and McKay, 2007). Similarly, alyeadl997 orboard computers in
trucks allowed managers to betteramlinate trucks and loads, thereby increasing capacity utilisation by
3% and saving USD6 billion annually in the trucking industry (Hubbard, 2003). As broadband capacities
and the ensug applications become more sophisticated and powerful, further gains can be expected.
Impacts have also been found in other transport sectors, such as rail transport when the stock of trains and
their maintenance conditions can be managed more effigiémtigaritime transport where cost gains can
be obtained when better -codination reduces the time ships have to stay in the port, and in the airline
industryasroutes and seat allocation, for example, become optimised.
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Box 10. Could ICTs reduce worker productivity?

Even though it is generally assumed that ICTs will increase worker productivity and make tasks easier, paradoxically, it
might have the opposite effect, for example because of multiple distractions and online activities (banking, shopping,
news, g a neirfoémation overload, and inefficient multitasking. Mark and Gonzalez (2007) examined how people
deal with working on multiple projects with different goals, deadlines and resource constraints. They found that the
activities of managers and professionals were very fragmented, spending an average of around 3 minutes on a task
and about 2 minutes on any electronic device or paper document before changing tasks. Informal interaction with
colleagues constituted the main perceived source of interruptions. About half of interruptions come from external
sources, but the rest of the time people were found to interrupt themselves, for example by checking e-mail. The
increasing number of devices and their increased generalised usage are creating interruptions and increasingly
fragment wor k, whi ch may not cThinway of warking has ssmewropticktiens foilGthepr odu c t
design of new applications and systems, which should take into account that people work on multiple projects and
devices. It should be easy to switch between different tasks and projects, and it should be possible to link them
electronically, rather than having to use paper post-its with reminders a n d -dfiot 0o , bind spensling time opening and
closing different applications, searching for files etc. (Mark et al., 2005). New systems and applications should support
electronic multitasking in multiple collaborative environments (e.g. people work with different people on different
projects, but some synergies can be obtained).

Aral et al. (2007) find that information flows and the use of ICTs do predict higher levels of productivity, but they find an
inverse-U relationship between multitasking and productivity, most likely as a result of a trade-off between workload
and efficiency. Beyond a certain point, juggling too many projects and tasks at the same time means work gets backed
up and productivity is adversely affected. Furthermore, while multitasking may slow work, ICT use also shifts out the
production function, allowing greater levels of output for all levels of multitasking without a corresponding loss of
efficiency.

On the other hand, Grossman and Rossi-Hansberg (2006) argue that ICT-enabled offshoring of tasks should allow
workers to become more productive as it allows them to focus on doing the tasks they are best at.

The productivity impact of ICT andbroadbandenabled globalisation

Some of the beneficial effects of offshoring in the services sector are emphasized by Mann (2003),
who suggests that the globalisation of production of IT andd@dbled services should result in lower
prices for ICTs and ICTelated goods and serviceseitbby encouraging their diffusion and use throughout
the economy and enhancing productivity. Abramovsky and Griffith (2005), in a study using data for the
United Kingdom argue that the positive effects from services offshoring arise in the form of pvagiuct
gains stemming from the increased fragmentation and spatiaii enabled by ICTE. Amiti and Wei
(2006) also find positive effects of services offshoring on US manufacturing productivity (contributing
around 11% to labour productivity growth, vessanly about 5% from materials offshoring).

There are, to date, only a few studies looking at the productivity impacts of services outsourcing and
offshoring®® In part this reflects definitional and measurement problems and data limitations (quality and
availability). Furthermore, as Amiti and Wei (2006) point out, a key estimation issue is the possible
endogeneity of services offshoring. It is not clear which way the potential bias goes. It could be that the
more productive firms engage in offshoring ag pétheir global production strategies, but alternatively, it

38. Abramovsky and Griffith (2005)eport that establishments using the Internet outsourced about 10.6%
more than those that did not use the Internet. There is an endogeneity issue though when firms start to use
the Internet to place orders if they anticipate starting to outsource. Symilanhg the Internet increased
the probability of offshoring by about 2%. Their results suggest that when a firm either invests in ICTs or
uses the Internet it increases the probability it offshores by 6%. When it does both the probability it
offshores igreases by about 12%.

39. In the absence of official data and measures on outsourcing and offshoring each of these studies use
slightly different proxies, making comparisons difficult.
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could be the least productive firms engage in offshoring in an effort to increase productivity. Measurement
errors in services offshoring could also lead to a downward'bias.

Gorget al. (2009 find that planievel heterogeneity matters when analysing the productivity effects
of international services sourcing. In a pleel study for Ireland they take characteristics such as plant
ownership (domestic or foreign) and whether or not thetgkran exporter into account. They find
positive effects from both material and services outsourcing, but only for feveiged (foreign
multinationals) exporting plants. While there is a positive effect from materials outsourcing for domestic
exporters,no such effect is observed for services outsourcing. @&br@l. offer several possible
explanations. Being part of a foreign multinational and an international production network may provide
advantages in the form of better knowledge about how and wtherecure competitively priced services,
resulting in lower search costs. It may also provide negotiating advantages with suppliers, further lowering
the price of intermediate services, and there may be output economies of scale lowering the unit cost of
sourced services.

Plant levelheterogeneity is also found to be important in Criscuolo and Weaver (2005). They find, in
a study using establishment level data for thnited Kingdom that while firmswhich offshore services
are mainly exporters of servicaad part of domestic and foreign multinationals, the positive productivity
effect from offshored services is evident mainly for firms that do not export and are not part of a
multinational.

This sectionarguesbroadband isvery important forrealising thepotential benefits from ICTs.
Broadbandis instrumental in achievingfféciency and productivity gains and increased competitiveness
not only from ICTs,and in enablingthe complementary factorthat increase efficiency and raise
productivity, such asnnovationandorganisational change.

4, The impact of broadband on trade in services and global restructuring

The mwle of broadband in the international restructuring of services activities and enhanced
competition in this sector is increasingrasre and rare services can be traded as bandwidth increases.
Broadbandthus enablesncreasing economic integratiomnd, as a resultcountries face increased
international competition in sectors and jobs that were previously uncontdsedglobal electronic
netwaks with everincreasing capacity and pervasiveness are to theettury knowledge economy what
railroads, steamships, telegraphs and postal systems were td' trenfi@y industrial economy.

Rapid advances in ICTs have contributed to growth of traddusiness service

Services now account for around tibords of output and foreign direct investment in most developed
countries, and for up to 286% of total international trade. The importance of services in international
trade remains comparativelyjodestto datebecause many services have only recently become tradable,
and many others remain ntmadable. However, rapid advances in information and communication
technologies (ICTs)in particular rapicbroadbandliffusion and increasing speeds anadhaidth,and the
ongoing liberalisation of trade and investment in services have increased the tradability of many service
activities, especially business services, and created new kinds of tradable services. Many types of business
services are thus becamgi increasingly internationalised, with ICTand broadbandenabling the

40. To resolve this bias and the endogeneity issue, Amiti and Wei (2088 an instrumental variable
estimation, \vith the number of Internet users in the counttiest are the source of most of tH& services
imports refleding the change in technolodlyatenabésservices offshoring.
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production of services to be increasingly location independent. This has facilitatesh&Bled offshoring
of business servicés.

The extent to which business services activities la@eoming globalised and their increasing
tradability can be measured in part by statistics on trade in services. International tradesimabC0d
services can be approximated by combining trade

businessgevi cesd and AComputer and information servic
are not available for al | countries, and in other
serviceso. T h e -endbled sergicaonf tlhTe afin@t hleOT busi ness serv

countries*? Although there are no official statistics measuring the extent ofel@bled offshoring of
business services, the data on trade in services give some idea of its development and gotketial a
offshoring of services activities from one country (the country of origin) to another (the country supplying
services) should result in a return flow of services to the country of origin. This return flow should be
recorded in the balance of paymestatistics on trade in services, although it is not possible to identify
trade directly related to offshoring separately.

Most exports and imports (around 80%) of business services and computer and information services
(hereafter gr ouipedas ta)s odirbiugii meetses iserQECD countries
the largest shares of exports and imports of these services in current USD. But other countries, especially
China and India, have begun to account for a significant and increasind\simavéelsum and Xu, 2007

However, @spite the increasingly rapid growth in business services trade, it continues to represent
only a small, though generally increasing, percentage of total trade and of GDP1(Table

41. Offshoring includes both internatiahoutsourcing (where activities are contracted out to independent third
parties abroad) and international insourcing (to foreign affiliates). The-bowder or geographical aspect
is the distinguishing feature of offshoririgg. whether services are w@ed abroad not whether they are
sourced within the same company (insourcing) or from external suppliers (outsourcing). There tends to be
a time aspect to this definition with offshoring often referring to activities which were previously carried
out in the domestic economy. Offshoring includes trade, the movement of production not financed by
domestic sources.€. borrowing abroad) and FDI, but FDI can also include activities that were never
previously undertaken in the home country, so FDI and offishaverlap only partially. Even though
offshoring has existed for many years in the manufacturing sector, it is a more recent phenomenon in the
services sector, where it is now increasingly enabled by ICTs.

42. As the data are reported in current USD, they also be affected by currency movements.
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Table 1. Share (%) of exports and imports of business services® in trade and in GDP, 1995 and 2003

exports of business services imports of business services
in total exports in GDP in total imports in GDP

1995 2003 1995 2003 1995 2003 1995 2003
Australia 1,7 3,3 0,3 0,6 2,8 2,8 0,6 0,6
Austria 13,3 12,2 5,0 6,3 11,1 15,0 4,3 7,6
Canada 31 4,1 1,2 1,6 3,3 3,9 1,2 1,3
China 2,5 3,8 0,5 1,3 51 2,5 1,0 0,8
Denmark 7,2 12,9 2,6 5,8 5,8 11,5 1,9 4,5
Finland 6,2 4,4 2,3 1,7 10,3 6,8 3,0 21
France 6,6 55 15 14 5,4 5,6 1,2 15
Germany 3,5 4,5 0,9 1,6 47 6,1 11 2,0
India 5,6 16,9 0,6 2,4 5,6 9,3 0,7 15
Ireland 2,8 16,6 2,1 13,9 10,8 21,8 6,9 14,9
Italy 4,5 5,8 1,2 15 6,7 7,1 15 1,8
Sweden 2,7 9,9 1,0 4,4 31 10,6 1,0 3,9
UK 57 11,5 1,6 3,0 3,0 4,6 0,9 1,3
USA 4,0 6.8 0.4 0,6 21 3,0 0,2 0,4

1. For some countries, such as India, it is not possible to isolate business services. As a consequence, for India, the category
includes total services, minus travel, transport and government services (i.e. including construction, insurance and financial services
as well as business services). However, Indian firms are now extensively exporting ICT-enabled services and business process
services and the remaining services included in the category are likely to be small in comparison. Furthermore, data on overseas
revenues from annual reports of top Indian export firms show patterns similar to the IMF data.

Source: Based on IMF Balance of Payments Database (March 2006).

Non-OECD countries emerge as important players

Firms increasingly offshore a range of business functions to countries with relatively lower labour
costs and a talented workforce. India, some Eastern European and Baltic countries and mor€hétantly
are often mentioned as prime locations for receiving offshored services activities. Some countries often
mentioned as potential locations to supply offshored services, including China and India, are experiencing
rapid growth ofexports of ICFenabla serviceswhi ch i s one indication of t
| ocationso. However, the exports of some of these
countries are also experiencing strong growth, and most countries also expetisvtbeo their imports
of these services, reinforcing the idea that services globalisation isveayvstreet.

Due to the wageost advantage and the large pool of English speaking skilled labour, India in
particular has become a prime location for IT#d@-e nabl ed services offshorin
services companies are also becoming more globalised, establishing theniatdvedlja, in Eastern
Europe, theJnited Kingdomand United StateOECD, 2006, Chapte3). Many Indian companies are
also establishing software development centres in other emerging market economies in close proximity to
clients, including development centres in Eastern Europe to service the western European market and Latin
American countries to service the United 8¢atSpain and Portugal. This geographical strategy is referred
t o as-s horeiarg o, which may help to overcome | angu
restrictions to movement of service suppliers. The latter are of particular concern toidne Tnichdustry
since the global delivery model is dependent on frequent circulation of service professionals between home
and client offices.

The emergence of locations such as China and India as bases for supplygmplldd services is
also illustratel by the responses from firms when asked where their R&D investments currently take place
and where they are planning to investhe future (UNCTAD, 2005). China and India were the locations
with the highest increases in planned investments. While #re sl ICFenabled R&D services in R&D
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investments is not known, much R&D is I&habled. The growth of R&D services also illustrates the
general shift into more highly skilled services activities.

A. T. Kearney's annual ranking of the most attractivetlooa for "offshoring" of service activities,
ranks India and China first and second in 2005. Some OECD countries, in particular Canada and the
United States, also rank highly largely due to a favourable business environment and a skilled labour force.
In Europe, the Czech Republic and other eastern European countries have become more favoured
locations.

Trade inbroadbandand ICT-enabled services has important physical infrastructure requirements (see
Box 11 below). Other factors, such asonomywide franework conditiongsuch as the cost and ease of
setting up a business, the procedures for enforcing contracts, patent applications and urban population)
human resources and skills are also importaffiile countries such as India and Chireevea large suply
of workers, allmaynot have the right skills; in fact, a large proporttnot necessarily have the required
ICT, language and other skilldwuslimiting the current scope of IG&nabled offshoringOECD, 20086,
and van Welsum and Xu, 2007 addtion, quality of serviceis an increasingly importarnissuein
decisions to begin and to continaffishoringof ICT-enabled servicedVithin overall quality of services,
information securityand privacy concernare important in shaping the scope and thtibns of ICF
enabled offshoringOECD, 20086).

Box 11. The physical infrastructure of broadband and ICT-enabled trade in services

The availability and quality of basic ICT-related infrastructure are very important for determining the location of
globalised services activities. The quantity and quality of infrastructure and their prices vary greatly across countries
(see the Table below). Some countries have large absolute amounts of infrastructure, which is one indication of
national capacity for receiving ICT-enabled offshored services. For example, China has more PCs than Germany and
more Internet subscribers than the United States. Brazil, India and Russia each have about as many PCs as Canada
or Italy, and Brazil and India have slightly fewer Internet subscribers than Canada. However, apart from China, these
countriesd broadband subscriber numbers are much | owe|r , and
countries in all of them. Furthermore, while some of the numbers appear very favourable for some countries,
e.g. China, when they are scaled to the population it is obvious that the potential for further growth in the diffusion of
ICTs and ICT infrastructure is huge. Overall the stock of ICT-related infrastructure in countries often seen as potential
recipients of offshored services activities suggests enormous potential, but there is still a long way to go before these
countries, including the largest, can match OECD countries in terms of the intensity and quality of infrastructure.
Furthermore, India, the major supplier of ICT-enabled services, has neither the largest stock of ICT-related
infrastructure nor the cheapest broadband costs among the
instead in the availability of ICT-trained engineers, entrepreneurial domestic firms, linguistic advantages, global ties,
recent economic liberalisation, etc. (OECD, 2006a). One area where Indian firms have become leaders is in their
ownership and operation of undersea cables. Collectively, Indian firms are now the largest player in this global market.
OECD (2007f),
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Box 11 Table 1: Indicators of the stock of ICT-related infrastructure, selected countries, 2004

) Cellular Lowest
Internet BB Internet Fixed mobile sampled BB
PCs (000s) subscribers Dial-up (%) subscribers hosts total telephone subscribers cost - USD
(000s) (000s) (000s) lines (000s) (000s) per
100kbit/s
Australia 13720 5741,0 77,4 1548,3 3939,3 10872 16449 3,57
Canada 22390 8131,7 30,7 5631,7 3562,5 20068 14984,4 1,05
China 52990 71713,0 64 25785,0 162,8 312443 334824 1,93
Czech Rep. 2450 2276,1 96,7 75,7 384,6 3450 10771,3 3,99
Estonia 1242 1715 34,9 111,7 63,6 444 1255,7 3,96
France 29410 11936,5 43,4 6754,0 2335,6 33870,2 44551,8 3,67
Hungary 1476 741,8 49,9 371,8 483,8 3577,3 8727,2 11,3
India 13030 5450,0 95,7 235,0 143,7 43960 47300 3,67
Japan 69200 33883,9 56 19097,2 16445,2 58788 91473,9 0,07
Latvia 501 90,0 45,4 49,1 59,1 631 1536,7 15,21
Lithuania 533 512,2 83,8 82,9 94,5 820 34215 5,53
Morocco 620 102,6 37 64,7 4,1 1308,6 9336,9 5,49
Poland 7362 2511,2 67,7 811,8 271,8 122925 23096,1 4,28
Sri Lanka 530 93,4 96,3 34 2,1 991,2 2211,2 3,25
United Kingdom 35890 15800,0 60,4 6255,5 2130,8 33700 61100 1,35
United States 220000 63703,0 40,5 37890,6 195138,7 177947 181105,1 0,49

Note: Numbers in italics are estimates or refer to years other than 2004.
Source: OECD (2006a), based on ITU (2005). Dat a f or al | OECD countries can Q{
E ¢ o n o mytatistical profile, OECD (2007g).

A lot of ICT-enabled trade in services takes place over deep-sea cables. Experiments with deep-sea cables started in
Europe and Japan in the mid-1980s, but the large-scale laying of optical deep-sea cables by specialised ships took off
back in 1996-1997. At the time, the demand for International bandwidth was driven by simple Internet connections,
wireless and wire line voice traffic. Ten years later, Internet video traffic on peer-to-peer networks and sites like
YouTube are driving demand. Whereas deep-sea networks are experiencing strong growth, there has been little build-
up in terrestrial networks. Instead of adding more cables, some carriers (such as Level 3 and Global Crossing) are
using next generation optical gear from companies like Infinera to send more bandwidth over their existing fibre,
cheaply. This phenomenon does not yet exist in the deep-sea sector, which may explain the increase in the number of
cables being laid under sea.*”® In recent years investment in the deep-sea cable market has shifted to South Asia, and
two of the largest owners of deep-sea cable networks are in India: Reliance (FLAG) and VSNL (Tyco).**

The deep-sea build-up is taking place globally, and some of the upgrades and installations are justified (see Appendix
Table 1 for some examples), especially in underserved areas such as Africa. For example, the upgrades such as the
Atlas Offshore cable between Morocco and France or the East Africa Marine System between Kenya and the UAE, are
desperately needed. However, the largest amount of construction activity is happening on the trans-Pacific route,
which is getting as crowded as the trans-Atlantic corridor was in the last bubble. According to Telegeography
estimates, only 18% of the potential trans-Pacific capacity is lit at present. The total potential capacity on existing
cables is about 17 terabits per second (Tbps), but since some 75% of it is on one single cable i VSNL Transpacific -
global carriers are looking for second and third sources. Therefore, four new cables are being proposed that would
increase the potential capacity to about 39.8 Thps. Only one has a certain future i Trans Pacific Express (TPE) which
is expected to go live in the third quarter of 2008, and will connect China, Korea, and Chinese Taipei to the US (see
below).45The other three cables are the Asia America Gateway (AAG) project, the EAC Pacific and FLAG NGN-
Pacific.

The TPE is an over USD 500 million network with a 18 000 kilometre cable system and a capacity of up to 1.28
terabits/second, which should eventually upgrade to over 5 terabits per second, created by Verizon Business with a
multitude of Asian telecom operators including China Telecom, China Netcom, China Unicom, Korea Telecom, and
Chunghwa Telecom of Chinese Taipei. The network will land on Nedonna Beach (OR), on the US side and will hit
China at Qingdao and Chongming. It will also have landings in Tanshui, Chinese Taipei, and Keoje, Korea.

43 http://gigaom.com/?p=8540&akst action=shtries

44, http://www.terabitconsulting.com/public/downloads/20061212 Boston_University Presentation.pdf
45, http://gigaom.com/?p=8540&akst_action=shris
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Lit capacity as of April 2006

Gbps  Privtrica, inc. 2008

Source: http://gigaom.com/?p=8540&akst_action=share-this.

Indian companies have also been buying up large chunks of the cable market. For example, VSNL, an Indian company
owned by Tata Group, bought the Tyco Global Network. It is likely VSNL will upgrade its networks, to meet capacity
demands and face the challenge posed by the new China-U.S. network (see above).*® Spice Telecom, Indian State
Karnataka's oldest cellular service provider which is close to receiving both national and international long distance
(ILD) licences, is also reportedly looking at using Telecom Malaysia's ILD infrastructure to tap the market.*’ Spice
Telecom is also reported to be setting up three ILD points of presence (POPs) i the US, Britain and Singapore - to
use, together with its two National Long Distance (NLD) POPs in the country for distributing its traffic all over India. The
company plans to offer the contract for the equipment required to set up the long distance facilities to Wipro of India
after receiving the licences. This will allow Spice to compete with other ILD majors, like BSNL, Bharti, Reliance and
VSNL, especially in the enterprise segment. Telecom Malaysia (TM), which has a large stake in Spice Telecom, is a
consortium member of all submarine cable systems that land in Malaysia, with access to capacity in other submarine
cable systems globally. It also has co-location facilities at major data centres and tele-houses. Because of the
relationship between Spice and TM, Spice can expect to access those cable systems and facilities. This, combined
with S p i clBLdicences should help TM tap the enterprise and managed services business sector in India.

Scope and limitations of ICIenabled globalisation and offshoring of services

Competition helps to create a sedinforcing dynamic process. Once one or two firms shift to lewer
costlocations and move the cost/quality frontier, others must follow. However, as activities are moved
offshore, relative wages will adjust and slow the offshoring process, at least the part that is driven by
exploiting arbitrage opportunities. The extentbich activities can be moved offshore will also depend
on the supply of skilled labour overseas and the potential for undertaking service activities at a distance. In
addition to liberalisation of trade and investment in services, the scope for furtfieen&bled
globalisation of services will depend to some extent on further technological developments in ICTs and
their diffusion, the availability, quality and cost of the physical infrastructure, and framework conditions
such as the procedures for settiqgnew businesses, as well as on the availability of the skills required to
use ICTs for trading service® ECD, 2006).

46. http://gigaom.can/2006/12/19/bigfiber-is-back/

47. The Economic Times, as quoted in
http://www.bernama.com.my/bernama/v3/news_business.php?id=252266
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In some countries there may be a lack of workers suitable to work in the sector of internationally
traded services and in multinatidm@mpanies more generally. Although the stock of workers may be very
large in these countries, there can be a lack of language skills and knowledge of Western corporate culture.
Competition for talent in the ICT services industry in countries such as@hith India, as well as other
emerging countries in the region, is increasing but Indian companies in particular are adopting new
strategies to get around the labour scarcity issue, trying to address increasing attrition rates and salary
inflation (OECD, D068). These factors, combined with concerns about information security and privacy
and IPR infringement could potentially hamper growth of global services sourcing if not addressed in a
satisfactory manner.

There is scope for further growth though. Mamiseng services sectors have expanded, new services
have emerged, and with ongoing technological developments and services trade liberalisation it is likely
yet more are to be creaté&ke Box12 for a discussion of geography and the Interratjthermoe, with
the elasticity of demand of internationally traded services greater thae.gnédnn, 2004; Pain and van
Welsum, 2004; van Welsum, 2004), rapid growth in countries such as India and China should also lead to
reinforced exports from OECD countsieThe offshoring phenomenon itself will also create new jobs in
the domestic economy.

Box 12. Geography and the Internet

Does geography still matter in the context of the Internet? Can a so-c a | | eath offidistanced e lwbserved or
expected? While the Internet in theory allows unlimited cross-border trade, in practice some barriers effectively
resurrect fAbor der s 0in certmih cases, prevent supt@ers in ane dountry from purchasing goods
and services online from suppliers based in another country. For example, in some cases subscriptions to certain
types of online services, online prize draws, or the purchase of some online goods and services require an address in
the particular country, or payments are only accepted using a credit card from a bank account in that country.

There are two aspects of geography that are of particular importance: Internet diffusion itself and Internet enabled
international trade.

Diffusion: Forman et al. (2005) show that Internet adoption decisions vary by location.”® The technological

opportunities provided by GPTs vary across establishments and locations. Three modes of diffusion are distinguished:
global village (the Internet lowers communication costs and breaks down geographical barriers between firms: Internet
technology is a substitute for agglomeration), urban density (the Internet follows a traditional pattern of diffusion,
starting with urban areas where complementary technical and knowledge resources that lower the costs of investing in
new frontier technology are present: Internet technology is a complement to agglomeration) and industry composition
(demand for the Internet increases with location size because of the concentration of information-intensive firms in
urban areas). Forman et al. find some evidence for the global village theory on basic access and Internet network
participation, but no evidence for the urban density theory. They also find a significant role for the prior geographic
distribution of industry on business use of the Internet. Basic diffusion and adoption were rapid and widespread as the
costs were relatively low and the benefits great. However, more advanced forms of use that are technology enhancing
are more costly and time-consuming to develop and implement and will therefore diffuse more slowly and less widely.

48 There is no consensus on the rofegeography and population distribution in broadband penetration.
While there is no firm evidence of a correlation between these factors in OECD countries (OECD, 2007c),
this should not suggest that geography does not affect broadband penetration. igarmmplatries, which
would be the most difficult and expensive to connect, already have very extensive coverage by one or
multiple technologies. In the United States for example,-Bjgged cable modem service is available to
96% of enduser premises whetbe cable systems offer cable television and xDSL service is available to
79% of enduser premises where the incumbent local exchange carrier offers local telephone services.
Instead, other factors such as the level of competition and pricing may plaghamore prominent role in
determining take up.
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Trade: Freund and Weinhold (2002) show that the Internet had a positive effect on US imports of other private
services, and its effect is even stronger when looking at business, professional and technical services alone. Moreover,
the effect of the Internet variable was greater for imports than for exports of services. These findings imply that the
development of the Internet has facilitated imports of services into the US, and they are consistent with international
outsourcing taking place in the services sector, resulting in an increased flow of imports of ICT-enabled services into
the US. The disaggregated data for business services used by Freund and Weinhold exclude intra-firm trade, which
they assume will bias their results against finding a strong role for the Internet as many problems related to web-based
service provision can be overcome in the shared ownership environments in which intra-firm trade takes place.
Therefore, the actual effect of the Internet could potentially be even greater than what they found. Increased Internet
access in developing countries has also been found to increase their exports to developed countries (Clark and
Wallstein, 2006).

Death of distance? To quote Nick Crafts fiLike steam, ICT rearranges geography but does not abolish itd
(The Economic Impact of ICT: A Perspective from the Age of Steam)

5. Employmentimpacts
Employment and ICTand broadbaneenabled ¢pbalisation

Historically, automation of therpduction process kanvolved various substitutions: animal power
for human muscle power, mechanical energy for animal power, machinery for human labomgsand
recently,computersationcan act both as a substitute and a complement to human laboyutedsation
and globalisation have similar impacts on employment, which is not very surprising given that ICTs and
broadbandnable much of the new wave of globalisation.

A priori, theoveralleffect ofbroadbandn employment is ambiguosee BoxL3 forsome estimates
of the impact of broadband on employmemjhilst broadbands thought to enhance growth andigh
create employment opportunitiest, also facilitates capitatlabour substitution slowing employment
growth, at least for a whileFurthermorgasbroadbands likely to affect different industries in different
ways it is likely there will be some sectoral and occupational employment changes and, as a result, the net
effect on total employment is hard to identify.

Technological developments, particular in communication technologies, have significantly reduced
(tele)communication costs, have enabled trade in services that were not previously traded and have brought
aboutfia new paradigm in international trada form offi h i-rgsblution globasatiord  w hcempetition
takes placall the way down tahetasklevel (Baldwin, 2006) Thus,ICT-enabled trade in services means
thattasks carried out by workers in different countaesincreasinglyin competition with each othe®ne
result of ths is that current relationshipgtween skills groups and winners and losers break doaking
it harder to predict who will be tHeture winners and losefsom thenew wave of globalisatiorfhe jols
or tasks that areaffected by international compédit through ICFenabledoffshoring can be ones that
exist in many sectordothlabou and capital intensive sectdesg.data entry).

In addition to increased uncertainty about the distributional outcomes of globalisatioadditional
changes are takg place.Thee can besudden drastic changes the types of activities thatan be
offshored, andncreasinglyindividuals are affected rather than firms, sectors or skill groups.

Wage differential{see Tabl@ for an example for software programmeass® often mentioned as a
driver for offshoring of services and they can constitute a factor in the location decisions of firms, although
other factors, such as skills and talent also count. However, wage differentials to some extent reflect
differences in pductivity and therefore wage differentials betweenntries such aShinaand Indiaand
OECD countries are likely to be bigger than overall unit labour cost differentials. Furthermore, in addition
to direct labour costs, the offshoring of services #iw also involves other types of costs, including
overhead, organisational and transactions cé&stthermore countries such a€hina and Indiain turn,
face competition from other relatively low wage cost countries, and pressure is mounting onnChina
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particular to comply with core labour standards to reduce criticism of unfair compétaiotwelsum and
Xu, 2007)

Table 2. Average annual salaries of software programmers, 2002

Country Salary range (USD)
Poland and Hungary 48007 8000
India 58807 11 000
Philippines 6 564
Malaysia 7 200
Russian Federation 50007 7 500
China 8 952
Canada 28 174
Ireland 23 0007 34 000
Israel 150007 38 000
us 60 000 i 80 000

Source: CIO magazine, November 2002, Smart Access Survey, Merrill Lynch, as reported in Bardhan and Kroll (2003).

Grossman and Roskliansberg (2006) build @neoreticalframework to model trade in taskshich
can take place at different levels of skilhe production process is conceptualiged continuum of tasks
carried out by each of the factors of production. Factst savings motivate firms to offshore tasks,
acknowledging that some tasks are more suitable to be carried muteimmte locations than others.

Such a distinction is alsmade byvan Welsum and Vickery (2005)ho classify occupations
according t o their fi) inferfsigeh ose aob iCIT;iii )toytput ahatt can thet e s 0 :
traded/transmitted via ICTSii) highly codifiable knowledge content; arid) no need for fac¢éo-face
contact Other authors have similarly distinguished different types of tasks that are more or less suitable for
offshoring. For example, Autat al. (2003 and Levy and Murnane (2@pdistinguish routindeasier to
offshore)and norroutine task&, Leamer and Storper (2001) identify tasks that require codifiabisier
to offshore)or tacit information, and Blinder (2006) distinguishes between activities that require physical
proximity or that can be de(tasiateoffshate) ii mper sonal |l yo

To get an idea of the Aouter | imitso of employ
and Vickery (2005) calculate the share of people employed who are mainly performing the type of
functions that could potentially be carriedt @nd supplied from any geographic locat{on the basis of
Afof fshorabi l it y,usingtdataiob entpleysment by eceupatidm byirel)stry. This analysis
suggests thaip t020% of total employmerih OECD economies carries duinctionsor tasksthat areof
a typepotentiallysuitable tanternational sourcing of IT and IG&8nhabled services.

49, Autor et. al.(2003) argue that the tasks most vulnerable to being substituted by technology are those where
information processing can be described in rules. If a significant part of a task can bieedelsgriules,
this increases the likelihood of the task being offshored, since the task can then be assigned to offshore
producers with less risk and greater ease of supervision.
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Box 13. Some estimates of the impact of broadband on employment

A recent study by Crandall, Lehr and Litan (2007) finds evidence of a positive impact of broadband deployment on
employment: for every 1% increase in a state's broadband penetration rates, employment increases at a rate of 0.2 to
0.3% per year. If these figures are aggregated to the national level, this increase could lead to an additional 300 000
new jobs per year. At the sectoral level, broadband penetration is found to be positively related to both manufacturing
and services, in particular finance, education and health care.

Based on forecasts of capital expenditures by DSL and cable broadband providers, Criterion Economics (2003)
estimates that an average of close to 61 000 jobs could be created on average per year in the US between 2003 and
2021. Crandall and Jackson (2001) had estimated that the widespread adoption of broadband could create up to
1.2 million jobs per year in the United States.

ACIL Tasman (2004) in a study of the economic impact of broadband in Victoria, Australia, predicts the average annual
growth in the number of persons employed in Victoria as a result of broadband adoption to be 0.5% over the period
2004-2015. Furthermore, the contribution of broadband to employment growth is expected to peak in 2008, in real
numbers, with an increase of 18 000 in the number of employed persons in Victoria in that one year alone.

Telework

Telework is a significant and growing phenomenon and with rapid technological developments ever
increasing broadband diffusion and bandwidth, it can be expected to grow filittleee. are different
interpretatonsof he concept #Ateleworko. I n this report, te
| CTs to be carri ed oie.othef than the dite of pnadiicgoo or the affed, anayn s |,
from colleagues, employers or clienfBaxonomies of diffeent types of telework(ers) are based
characteristicssuchash e | ocati on from where work is carried
while travelling, etc. and combinations theretifie amount of time that work is carried out away fitbe
office, per day, per week, per month etand the type of contractual relationship with the employer
Broadband is a vital factor in telework as it allows workers to remotely connect to their employers, to
clients, and have accessand storanformaion, andallows them tccommunicag. Increasing bandwidth
continues to increase the possibilities, for example throughatetevideeconferencing.

Broadband connections also increasingly allow people to carry out tasks at times and places they
could previously not. For example, people can make phmalks and check thee=mail while travelling or
while waiting®® As some say, fthe pr of fadlitmtedoby a tosporaterceltureg oi n g
which is increasingly outpwdriented rather than locati or time-oriented While increased flexibility is
likely to have a positive impact omorkersd  p r o d, gompaniesican yalso start to save costs on office
spaceThe office space is also changing to reflect the new more flexible working envirommacter and
Gamble have recently revamped one of their offic:
coffee instead of spirits, because an employee survey found that a bar environment is where people felt
most comfortable interacting witbther people.Deloitte & Touche haveput in place a system of
Ahotelingd in their offices whereby employees phc
The service is complete with Aconci legsgnesetphoper ovi di
chargergConlin, 2006).

Telework is often thought to improve flexibility and quality of life for workemrsieve congestion
problems and redugeollution>! A recent surveyamong small businesses in theited Kingdomcarried
out by BT (2007) confirms the flexibility and quality of life argument:rbadband is revealed as a key
enabler in flexible working, witfT8% of businesses surveyed citing speed and flexibility as the reason for

50. Rainie and Keeter (2006) found that 41% of cell phone owners use theitifne when travelling or
waiting for someone to make phone calls.

51 There are many economic and social issues related teem@led teleworking (such as working
conditions, union representation, degree of managerial supervision, and access to airiege are not
dealt with in this report.
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broadband uptakédore than 956 of people questionedald broadband in their home, allowing them the
freedom to work away from the office with alternative working patterns better suited to the demands of
their lifestyle and commitments than the traditiond 6ffice hours The impact on congestippollution

and, indirectly, on climate changkepends on the types of teleworkerhether peoplstay at home to

avoid a commutegdopt flexible hours in order to avoid peak travel/traffic hoarsyork normal hours and
commute normally buio extrawork/overtime sing teleworkGarrett and Danzige2007).

The literature on the impact of teleworking on travel behaviour tends to point to a reduction in travel.
Cairnset al. (2004) cite some estimates of both commuting and total traffic reductions: from a study in
2000 for theUnited Kingdom commuting trafficis down by 10% in 2005 and 15% by 2010 and a total
traffic reduction of 2% and 4% respectively. A study for Belgium points to #.2% reduction in car
commuting trips by 2011, and 5% of commuter trips andot®l trips in the Netherlands (see Caiets
al. (2006) and the references therpmh

Some minimum ICT skills are required faldworkers to use a computer, connect to the Internet and
download files. Enabling technologies include (laptop) computersbi(e) phones, Internet, broadband,
(remote) e-mail, and access to the companyds networ k. Ac
Network (VPN), which replicates the office environment at a remote location, is expected to become the
Amust h aologydor teleworkersData on Internet users in European countries in 2004 show that
use of the Internet for (IG€nabled)teleworkingo ut si de t he e ngrhostyc@mmonsin pr em
Norway, Germany and Luxembourg. In all countries except NgrlRalandand Lithuaniafinding work-
related information was the maieason for using the Internébllowed by communication purposes such
asusinggemail( except i n Finland) and(Fguwet)aMigeithe lgsofehmgel oy er
usesis still relatively rare presumably becausi tends to require a relatively more advanced IT
infrastructure, its importance can be expected to incredkefuture (OECD, 2008@).

52. There is also a related literature on the effect of ICT acdnemerce on transport, for example with some
theoretical studies examining online retail operations and which find a reduced transport demmand fro
online retailing. However, this benefit (in terms of energy/resource use) is cancelled out in sustainability
terms by other notransport additional activity. See UK Department for Transport, Local Government and
the Regions (2002/3) and the referentesdin.
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Figure 1. Proportion of Internet users (employees) performing selected work activities outside the premises of
their employer (past 3 months), 2004
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Source: Eurostat (2006), Community Survey on ICT usage in households and by individuals.

A survey in the United StatéSconducted from 15 August to 1 September 2005, found that out of
135.4 million US workers, some 45.1 million (about -ohied of the total) telework from an average of
3.4locations (home, clients or customerglane/car, outdoors, etc}. Of these, 26.million reported
working from homeat least once a montnd 22.1 million at least once a week. The increase in the ability
to work anywhere comes, in part, from the increased availability and lower costtalblpalevices and

highs peed communi cati on

t e ¢ h nthd useyof breadband mehe Bome hyey f

teleworkers increased by over 60% during the past year resulting in 25.6 milliorblaset: teleworkers
with high-speed accesso The incrasing importance of services, which can be traded with the help of

ICTs, also plays a role.

According to the Canadian Telework Associatienviv.ivc.ca/cta), studies for Canada show there is
still a wide discrepancigetween the desire to telework and the ability to d¥$ Blevertheless, the Gartner

53 The Dieringerdéds 2005 American

nteractive

Consume

Group in its research conducted for the International Telework Association and Council) (ITAC
(www.workingfromanywhere.ordy/ This survey is theohgestrunning primary research survey of US

Internet user and mwthannel consumer behaviours and trends.

54. There are different approaches to promoting sgeed connections in different countries. For example
infrastructurebased competition has bleseen to help promote investment in fibre in the US. Others have
emphasised that the overall level of competition in the market is more impiotagtilighting that Japan

55,
56.

leads the OECD in fibre rollout even though there is only limited infrastrubased competition.

www.workingfromanywhere.org/news/pr100405.htm

www.ivc.ca/studies/canadianstudies.htm
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Group’ reported thatl0% of employees in Canadéagaged irtelework in 2004and that 6.4% did so at
least eight hours a week (an increase from 5.9% and 3.6% respecti¥6§8n Furthermore, the Gartner
Group predicts a further increase to 13% and 8.4%, respectively, by 2008.

ATAC (2005) reports that arourid % of employed workers in Australia regularly worked from home
in 2000 Teleworking is concentrated in service sextin larger firms, and in managerial or professional
occupations (followed by associate professionals and advanced clerical and service workers). While there
are still relatively few formal teleworking agreements, the uptake of technologies enablvaykeig has
increased so that the incidence of teleworking is expected to increase as well. In 2004 some 80% of firms
offering flexible work arrangements also provided the enabling technologies and 53% also offered access
to the company network.

Accordingto the Japan Telework Associatihjapan had 10.#illion (15.6% of total workforce)
teleworkers (7.5 million employed and 2.9 million seffiployed) in 2002, of which 4nrillion (6.1% of
total workforce) teleworking more than eidigurs a week. For ergyed teleworkers, most teleworking
time was spent on data and information gathering, writing repmmtspiling and analysingtatistics, and
communicating with their manager and colleagues. Foresaffloyed teleworkers, occupations were
divided into thee categories based on the degree of dependence onij@ks that depend on the
diffusion and use of ICTs, such agbsite design and programmirig,jobs for which the diffusion of
ICTs has changed how the job is done, such as design or finanabgblgere previously papéased,
andiii) jobs for which the diffusion of ICTs has had a minor impact on how the job is done, such as jobs
which entail physically handling goods or those that require-ttat&ce contact with customers. Among
the selfemgoyed, the first category accounted for 5% of total, the second for 34% and the third for 61%.
The Japan Telework Association provides a useful table comparing telework in Japarseveral EU
countries (Tabl&).

57. Gartner Go u p Paper: ATel ewor ki ng: The Qui et Revol ut
www.ivc.ca/studies/canadianstudies.htm

58. www.japantelework.or.jp/english/pdf/english_010.pdf
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Table 3. Importance of telework in several EU countries and Japan, 2002

% of total workforce

Regular teleworker Occasional teleworker Total
(at least 1 day/week (less than 1day/week)

Finland 10.8 6.0 16.8
Sweden 8.0 7.2 15.2
Netherlands 8.3 6.3 14.6
Denmark 6.6 3.9 10.5
United Kingdom 4.8 2.8 7.6
Germany 4.4 1.6 6.0
Ireland 1.9 2.6 4.5
Italy 2.9 0.7 3.6
France 2.3 0.6 2.9
Spain 2.0 0.8 2.8
Average EU10 4.1 2.0 6.1
Teleworker (8 or more hours a we| Teleworker less than 8 hours a w Tota

Japan 5.8* 9.1* 14.9*

(6.1) (9.5) (15.6)

* Adjusted to be comparable with EU figures.

Notes: The EU defines a non-regular teleworker as an occasional teleworker. In the Japanese survey, a regular

teleworker teleworks 8 hours or more a week, while an occasional teleworker teleworks less than 8 hours per week.

The EU calculates the teleworker ratio relative to the total workforce (the sum of the employed and the unemployed).

For comparison purposes, Japanbds t e lftelework populatiom raldtivedototas r ecal cu
workforce. The teleworker ratio is shown in parentheses.

Source: Japan Telework Association, www.japan-telework.or.jp/english/pdf/english_010.pdf.

These data show that telework, is a significant and growing phenomenon. With rapid technological
developments (which make many services tagksableand transportableand therefore candidates for
distance work) and the increase in broadbandoudi] it can be expected to grow further. Distance work
could, in theory,alsohelp increase labour market participation of people in remote locations, women and
the handicapped but, to date, there is little empirical evideritén fact, teleommuting hashistorically
been negatively correlated with wor ker &@ltheughe , anc
with opposite conclusions, sometimietework being dominated by female workewsd otherimes by

59. An increasing number of devices and applications help handicapped people use computers, and other
devices, such as GPS, allow them to become more mobile. For example, quadriplegics can operate
computers with the help of blink and elypw operated software, infrared headsets enable the use of
computers without a keyboard or mouse, Braille printers and voice recognition applications help the blind
and visually impaired (Atkinson and McKay, 200Further techniques and applications of ever increasing
sophistication are being developed evaay enhancing the possibilities for handicapped people to exploit
the possibilities offered by ICTs and broadband in particular.

60. It is possible that incesed labour market participation could depress productivity growth if the share of
relatively lower skilled and less productive workers in the labour force increage©OECD, 2007b).
However, ICTs may facilitate increases in participation rates adnesskills spectrum, and especially in
medium and high skilled jobs. At the same time, ICTs are likely to enable the automation of an increasing
amount of routine tasks that would otherwise have been carried out by relatively lower skilled workers so it
is difficult to estimate what the net impact, and the part that could be attributed to broadband, roll
would be. Furthermore, broadband and the automation and offshoring of routine administrative tasks it
enables are likely to increase productivity, tireenhancing growth and creating new employment
opportunities. Even though these structural changes come with adjustment costs in the short term, provided
the appropriate mechanism for retraining aneskiling are in place, there should be long term net
benefits.
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male workers) andstudiesthat find no relationship between gender and telework at all (Garrett and
Danziger, 2007).

6. Other areas and channelsvith a promise ofgreat broadband impacts

The main part of the report has focused on the impacts of broadband on growth, globalisation and
employment. This section considers some other areas where broadband is likely to have a big impact. This
is not an exhaustive list as broadband is likely to have an effect on almost every aspect ofTfully IC
enabled economies. Among the impacts not considerel@tail here arelimate change, energy, water
managementhealth, demographic challengesd education, although health and education are discussed
to some degred his section discusses some of the impacts on individuals and SMEs.

6.1Impacts on individuals and their role in economic processes

Broadband has a positive impact on consumer surplus, and changes the role of individuals in the
productive process, facilitating useneated content and usdtiven innovation.

Consumer surplus

High speed broadipd networks bring aboubWwer search and information cost and greater access to
information which makesprice comparison®asier,increases competition and createa downward
pressure on price3.hey also enable the increased customisation of goods ardeseand the ensuing
improved and/or better adapted quality. This process not only affects online commerce banh @fect
offline shopping when people search for information and compare prices online before going to a shop to
make the actual purchasThe resultingempowerment of the individual through the use of broadband
networks constitutes a very importagonomicdmpactand brings about a restructuring of the relationship
between customers and suppliers, notablyrisyeaing the consumer surp$ (see Appendix Figura).®
There are also newroadband enabled services thgate consumerslirect access to lower cost services
abroad. For example, an Indian company is offering tutoring services to pupils for less than half the price
of those availale in the United Kingdom All that is needed is a broadband connection, a headset, and the
software provided by the compaffyfSome examples of estimates of consumer surplus and cost savings are
given in Box14.

Increasingly, triple play offers allowconsuner surplus gais as data, voice and vidg@ven
Aguadrupl e playo off er s camhdwalhbe abtaised thiougk dneisdlescriptianb i | e
with a single provide? Broadband is a great enabler of these offers as higesd connections opére
possibilities for new datmtensive services such as video conferencing,-bigility voice transmission
and TV over IP. At the same time, not all higiheed data connections can support all services (Okamoto
and Reynolds, 2006).

61. However, an alternative scenario can be imagined whereby firms can increasingly personalise and
customise goods and services, allowing, in the extreme, to charge each consumer his/her reservation price
thereby capturing the consumer surpluallifg over broadband may bring firms closer to being able to do
this. See also Appendix Figuge

62. http://business.timesonline.co.uk/tmisiness/industry sectors/support_services/article1686694.ece

63. Okamoto and Reynolds (200@)entified the prices of triplplay offers available from 48 providers in 23
OECD countries in September 2005, as well as the prices of their data, voiesleandervices offerings.
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Box 14. Some estimates of potential consumer surplus gains and cost savings

Crandall and Jackson (2001) have estimated the potential consumer benefits of universal broadband adoption at
around USD 300 billion per year in the US alone.

Criterion Economics (2003) estimate two types of effects. First, the direct benefits derived from future demand for
greater high-speed connectivity. Indirect benefits flow from the new services that households can obtain with faster
Internet connections and more powerful home computing, allowing additional consumer surplus to be derived from new
services in addition to time savings and gains on commuting allowed by high speed broadband. Projected rise in
consumer surplus in the US of USD 234-351 billion per year (the largest contribution being made by shopping,
followed by entertainment, telephone services, telemedicine and commuting). An additional USD 20 billion per year is
associated with broadband-stimulated purchases of household computers and networked equipment. As broadband
uptake has increased since then, this estimate would, everything else being equal, now also be higher. Plus, there may
be additional benefits from new services and applications being offered as speed and bandwidth increase.

Cost savings and output expansion brought about by the use of broadband bby Americans with disabilities or those
older than 65 have been estimated by Litan (2005) to amount to USD 927 billion 4 (lower bound estimate; 2005 dollars)
over the period 2005 to 2030. The gains would be achieved through lower medical costs, lower costs due to delayed or
avoided institutionalised living arrangements, and additional output generated through increased labour market
participation by individuals in these two groups. With policies aimed at accelerating broadband use to benefit these
groups the total estimated benefits are claimed to become even larger.

ICTs and broadband contribute to increasing consumer choice, including by allmenegsed
customisationCompanies also increasiggllow customers to customise their products online, from cars
to computers to shoes to cak&his increased customisation of products (goods and seriscasjetimes
referred to as thdlong tail economy , wi t h trdvaalingimarkes fom m@aducts for which
previously toolittle demand existed for themo be commercially viable and broadband amplifying this
potential For examplealready inthe year2000 the number of book titles available at Amazon.cses
more than 23 times larger than thember of books on the shelves of a typical Barnes & Noble superstore,
and 57 times greater than the number of books stocked in a typical large indepmudehbre.This
increased choice was estimated to have added some78Emillion to USD1.03 billion to consumer
welfarein the year 2000which is betweery and 10 times as large as the consumer welfare gain from
increased competition and lower prices in this mafRetnjolfssonet al.,2003. Similarly, large gains can
also be expected for other prati sold onlineand that require large stockis the case where they are
sold on physical supportguch as musjcmovies, consumer electronics, and computer software and
hardware As online commerce develops, supply chain and inventory management becwres
sophisticatedand additional ways of online retailing devel@pg. with sites such as-Bay, consumer
surplus can be expected to continue to increase.

Quality of life

Quality of life is becoming an increasingly important concern of policy makeraekkr, to date
there are little or no statistics measuring and comparing indicators of quality of life and wdibaee.
generally, aculture of evidencédased decision making has to be promoted at all levels, to increase the
welfare of societieand quaty of life. In the informationand digitalage, welfare depends in part on
transparent and accountable public policy makivigch is greatly enhanced by the use of ICTs and
broadband communications tooRirthermore,he availability of statistical indators of economic, social,
and environmental outcomes and their dissemination to citizens can contribute to promoting good
governance and the improvement of democratic procelsgesational organisations such as the OECD,
World Bank and the United Natis Development Programme and representatives from OECD countries
and from African, Asian, Latin American and Middiastern countries expressed their commitment to
join forcesin an endeavouto create and disseminate such indicattiZ3's and broadbandeworks are
central to the realisation of such a global projédr examplethe OECD isconsideringcreating an

64. An amount equivalent to a little over 7% of US GDP in 2005.
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I nternet site based on Web 2.0 dAwikio technol ogi
national and local initiatives aimed developing indicators of societal progress. By making indicators
accessible to citizens all over the world through dynamic graphics and other analytical tools, this initiative
would aim to stimulate discussion based on solid and comparable statistizataition about what
progress actually means.

Measuring the social impact of ICTs

Measuring the social impact of ICihay be even more complicated than measuring the economic
impacts especiallybecause boundaries between social and economic impacts @nebbitred. For
example, ICT enabled health applications such as meéiléces and remote monitoringhile delivering
productivity improvements to the health sect@soimprove the wellbeing of citizens. There are many
other examples of widespread atlon of new technology changing the way we live, work or consume,
which pose challenges for both economic and social statitihse s ¢ eopia impath fc an al s o
very large asindividuals, families or societgs a whole may be affectadd mpact can be temporary or
permanent, positive or negativanddirect or indirec{Siddharha De, 2007)

Until recently, measurement ofhe social impact of ICT has received less attention from official
statisticians than the measurement of economic imgadtsjeasures of ICT are increasingly appearing in
social surveysThesesurveys reveal that IGmpactmany aspects of peopleds ev
how and wherg@eoplework, what they study and what jobs they do, how they do everyday activities su
as shopping, banking, dealing with business and government, how they spend their income, how they
spend their time, how they obtain information, and how they relate to family and comit&iddparha
De, 2007)

An often highlighted aspect of broadbanmpacts is thattienables more flexible work practices, both
in times and hours worked and in location from where people can work. This is also confirmed in smaller
surveys, such as the one fr@®fi researcli® Broadband is revealed as a key enabler irilflexworking,
with more than three quarters aidinesses surveyed (73%iting speed and flexibility as the reason for
broadband uptak&.he report also shows that ottérd of smaller companies (33%nd almost halbf sole
trader businesses (48%re sarting to create a better wolike balance, by spending a greater proportion
of their working hours away from the office.

The social ad cultural impact of broadbandknabled user created conteflCC)

The creation of content by users is often perceiveldaaig major sociadnd culturalimplications
(WunschVincent and Vickery, 2007)The Internet as a new creative outlet has altered the economics of
information production and led to tlecreasingdemocratisation of media production and changes in the
nature of communication and social relationships. Changes in the way users produce, distribute, access and
re-use information, knowledge and entertainment potentially give rise to increased user autonomy,
increased participation and increased diversity. @ maay result in lower entry barriers, distribution costs
and user costs and greater diversity of works as digital shelf space is almost limitless.

"Long tail" economics allow a substantial increase in availability and a more diverse array of cultural
content to find niche audiences. UCC can also be seen as an open platform enriching political and societal
debates, diversity of opinion, free flow of information and freedom of expression. Transparency and some
Awat chdogo functions maiged d&pproacheas Hoa cowtentd crediign. Gitiezen e n t |
journalism, for instance, allows users to correct, influence or create news, potentially on similar terms as
newspapers or other large entities. Furthermore, blogs, social networking sites and virtual wdblels can

65. http://businessclub.bt.com/stateofthenation.pdf

45


http://businessclub.bt.com/stateofthenation.pdf

DSTI/ICCP/IE(2007)3/FINAL

platforms for engaging electors, exchanging political views, provoking debate and sharing information on

societal and political questions.
ICT-enabled hnovationdriven by individuals

The trend towards the smlled democratisation of innovatfSnapplies not only to information

products, such as software, but also to physical proddoisever, specially in the case of services and

knowledge andnformation products,he process is enabled and greatly enhanced by the ussadband
communication netarks (see Boxl5 for an example)

ICTs and broadband create new ways for companies to exploit the creativity and innovativeness of
their workforce.Blogs, wikis, podcasting, tagging technologies, and lessons of community and social

networking sites areicreasinglyseen as important tools to improve the efficiencgmployeegBughin,
2007; The McKiny Quarterly 2007; WunschVincent and Vickery, 2007)An important advantage,
especially in the case of ifelated productss that innovation by users all a more adequatesponseo
the heterogeneous needs of users (von Hippel, 2005).

Box 15. Open Source Software i an example of user-driven innovation and the role of broadband
communication networks

The case of an open-source software project illustrates the ICT tools required and the way in which broadband enables
the required interactions. Necessary tools and infrastructure available to participants in an open source project include
e-mail lists for specialised purposes that are open to all and are publicly archived. Programmers contributing to open
source software projects tend to have essential tools, such as specific software languages, in common. These are
generally not specific to a single project, but are available on the web. Basic toolkits held in common by all contributors
also tend to greatly ease interactions. Furthermore, version-control software allows contributors to insert new code
contributions into the existing project code base and test them to see if the new code causes malfunctions in existing

code. If so, the tool allows easy reversion to the status quo ante. This makes #fAtry it ajnd

practical, because much less is at risk if a new contribution inadvertently breaks the code. These toolkits used in open
source projects have evolved with practice and are continuously being improved by user-innovators. Individual projects
can now start up using standard infrastructure sets offered by sites such as Sourceforge.net.

Source: von Hippel (2005, p. 100-101).

6.2 SMEs andbroadband

see

SMEs are very important in the economy as they tend to represent a very large share of businesses.
Broadband candip to empower small and meditsized firms, enabling them to compete with larger

firms in an inceasing number of markets and purchase services they previously could not afford.
The importance of SMEs

SMEs account for a very large share of businesses in OECD economies. For exaf{}}8, £9.8%
of enterprises in the enlarged EU were SME2%8 emjoyees) and small enterprisé<50employees)

accounedfor over 95% of manufacturing enterprises and an even higher share in many service industries

in OECD countriesin many OECD countries, micienterprises (40 employees) account for more than
90% ofenterprises in computer services and related activaiedalsofor very large shares in the R&D

66. The democrati sat i on usefsofiproducsvaad seradebotmirrasrasd individua t
consumerd are increasingly able to innovate for themselves. {deatered innovation processes offer

great advantages over the manufactgetric innovation development systems that have been the
mainstay of commerce for hundreds of years. Users that innovate can develop exactly what they want,
rather than relying on manufacturers to act as their (often very imperfect) agents. Moreover, individual

users do not have to develop everything they needhem own: they can benefit from innovations

devel oped and freely shared by others. o (von
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sector SMEs tend to generate tvwibirds of private sector employment, are the principal creator of jobs
and are vital for innovation and R&Dactivities High firm entry rates have been recorded in dynamic
services sectors, such as business services ordi@ied industries, health and agtated services,
although the survival rate of these new enterprises is relativelyl@®le and éusiness applicati@ncan

offer SMEs a wide range of benefits in terms of efficiency and market access, reducing the costs and
increasing the speed and reliability of transactions. However, even though ICT connectivity (PCs and
Internet) is widespread in businesses of aksizmall businesses tend to be slower than large ones in the
adoption of new ICTs andleusiness applications, mainly because of a perceived lack of applicability and
uncertain profitabilitf OECD, 200%5; Vickery, 20(®).

In the United Kingdom99.3% of all4.3million business enterprises employ less than 50 people,
72.8% have no employees and solely consist ofesaffloyedowner managersin a survey conducted
among UK SMEgdy BT researchhitp://businessclub.bt.com/stateofthenation.jgdét and security were
found to be more of an issue for companies wittb@ employees than for smaller SMEs. Better wldek
balance was cited by 82% of SMEsd 78% cited speed and flexibility as a redsoibroadbandiptake.

Voice over Internet Protocol (VolP) is used by 20% of SMEs and a further 23% indicated an intention to
start using VolIP within a year. VoIP use appearddcrease witthesize of the SME

The CanadianSurvey of Electronic Commercand Technology SECT) data showgenerallyhigh
connectivity levels for Canadian businesses, with broadband connectivity now theamorihe use of
ICTs, e.g.for website development and use, and purchasing online (which only requires the seller to have a
transactional websildnas increased substantially over the period ZOWik However, the growth of more
sophisticated business activitiese.g. transactional applications like selling onljinemains slow and
concentrated among large firms and a feec#fic sectors. Thedindings emphasiesthe need to translate
business connectivity to more valadded and productive online activities, which would help firms
strengthen their competitive advantage and improve their business perforh@rse generg and e
business activities in particulaimpact on firm and sectdevel productivity and competitiveness.
Therefore the lag in the adoption ebasiness applications and solutions by SMEs, and the nature of the
perceived barriers, raises some concefasgeted sectespecific interventionsnay be necessary in some
casesboth by governments and the private sector, to help SMEs in lagging sectalis® the business
potential ofconnectivity(Neogi et al.,2003; Neogi and Brocca, 2007

The impactof ICTs on SMEs

ICT andbroadbaneenabled trade in services allows SMEs to buy services they previously could not
afford, for example, remote security surveillance rather than hiring a security guard on the premises, IT
services rather than an IT technitiandsimilar examples for legal services, accounting, advertising etc.
Other examples include managed services providetrbgdbandoroviders such asvolP services, IP
VPNs, welsite hosting,managede-mail accounts Internet security usiness networlsecurity features
such as virus and spam protection and firewalls), data storage, archiving andpbatdsktop
management, software as a service (SaaS, also known as managed softgarearuh software and
application service provision ASP), Web confariag, surveillance, monitoringndclosedcircuit TV
(http://research.analysys.com/default.asp?Mode=article&ilL eftArticle=1234&m¥&n A  study by
Analysis as repted in The Registerh{tp://www.theregister.co.uk/2007/03/05/sme_broadband_dejnand/
based on a survey with 184 European SMEs in France, Germany and the United KingdothetobilidE
spending on broadband managed services amounted toEdd®.7 billion in 2006andis forecasted to
increase by more thaUR 4 billion in western Europe by the end of 2011.

At the same timebroadbandand ICT-enabled tade in servicesilso offer SMEs increased market
access abroad and opportunities to become part of the value chain of production of other, largér, firms.
survey byValue Leadership (2@) among European SMES the IT sectopresent in India found thé&br
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